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ABSTRACT

In May 1989 through July 1989, archeological and geomorphological investigations were conducted
at five prehistoric archeological sites impacted by drainage ditch construction in Hidalgo and Willacy
counties. These investigations were sponsored by Hidalgo County Drainage District No. 1 and Willacy
County Drainage District No. 1 as part of a continuing program of cultural resources studies along the
drainage ditch construction right—of-way. One site, 41WY 140, is situated on a low rise adjacent to a main
channel of the ditch and lacks sufficient Holocene sediments to contain archeological materials in good
context. However, a tortoise, cf. Gopherus hexagonatus, was recovered, and the inorganic fraction was
assayed by radiocarbon to 9360 + 415 B.P. If correct, this date indicates that these now—extinct tortoises
could have been coeval with Paleoindian occupations in South Texas. The other four sites are in or on the
edges of small deflationary basins. Based on the radiocarbon chronology obtained from these sites, soils
formed on many of the deflationary basins during the late Pleistocene. Between ca. 12,000 B.P. and
5000 B.P., these soils were removed by wind erosion, and in the last 5,000 years, a modem soil formed.
At all sites, this modern soil has been disturbed by historic farming, land clearing, and ditch construction.
The prehistoric archeological remains at 41HG128, 41WY112, 41WY113, and 41WY134 are sparse,
reflecting a continuing record of nonintensive use by mobile hunter—gatherers. In order to assess the
National Register eligibility of individual sites, three models of hunter—gatherer resource and territorial
exploitation patterns were developed and 4 preliminary test of these models was conducted with the
regional archeological data base. The first model assumes unrestricted access to all major resource areas
in the region; the second model assumes that prehistoric territories focused on resources along the Rio
Grande floodplain; and the third model assumes that hunter—gatherer territories were organized in response
to coastal resources. The results of the test were inconclusive, but important exploitation patterns were
recognized and invalid assumptions of the models identified. In light of the recovered materials from the
sites, the analysis of the regional data base, and the assessment of the models, none of the five sites
reported here are judged eligible for listing on the National Register of Historic Places, and no further work
at these sites is recommended.
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INTRODUCTION

by C. Britt Bousman and Gail L. Bailey

This report presents the findings from archeo—
logical investigations of the following five prehistoric
sites in Hidalgo and Willacy counties in the Lower
Rio Grande Valley of South Texas: 41HGI128,
41WY112, 41WY113, 41WY 134, and 41WY140.
These sites are along the Hidalgo—Willacy Drainage
Ditch, a manmade river system constructed by
Hidalgo County Drainage District No. 1 and Willacy
County Drainage District No. 1, that drains
hurricane—delivered floodwaters from an enormous
area in these two counties (Fig. 1). These five sites
were originally reported in 1987 and recommended
for Phase II test excavations at that time (Hall et
al. 1987). One of the sites is located in eastern
Hidalgo County, while the remaining four are in
ceniral and western Willacy County. The present
field investigations, which began in May and con—
tinued through June of 1989, were conducted by
Prewitt and Associates, Inc. under contract with
Hidalgo County Drainage District No. 1 and Willacy
County Drainage District No. 1.

Hidalgo County Drainage District No. 1 and
Willacy County Drainage District No. 1 sponsored
the archeological testing reported herein as part of
an ongoing program of cultural resource mitigation
along the drainage ditch. These current investigations
were conducted under the regulations of the State
of Texas Antiquities Code (Texas Natural Resource
Code of 1977, Title 9, Chapter 191, VTCS 6145-9)
with Texas Antiquities Committee Permit No. 784,
and under the special conditions of U.S. Army Corps
of Engineers Permit No. 11374 issued by the

Galveston District Office. The cultural resources
are considered under the provisions of 33 CFR 325,
Appendix C; 36 CFR 800; and 36 CFR 36. Autho-
rizing legislation includes the National Historic
Preservation Act of 1966, P.L. 89665, P.L. 96-515
(as amended), Executive Order 11593 (Protection
and Enhancement of the Cultural Environment 1971),
and the Archeological and Historical Preservation
Act of 1974, P.L. 93-291 (as amended).

Twelve cultural resource investigations have
been conducted in conjunction with the Hidalgo and
Willacy counties drainage ditch project. The first,
sponsored by the U.S. Army Corps of Engineers,
Galveston District, was a controlled sample survey
of the region carried out in 1976 by the Office of
the State Archeologist, Texas Historical Commission
(Mallouf et al. 1977), as a preliminary assessment
of the archeological resources. Forty—nine sites were
recorded, and the sparse nature of the archeological
remains was noted. This initial assessment could
be used for planning more extensive and efficient
cultural resource investigations along the ditch right—
of-way.

Prewitt and Associates, Inc. has conducted all
remaining culfural resource investigations associated
with the drainage ditch, beginning in 1980 with two
projects, one sponsored by the Corps of Engineers
and the second sponsored by the county drainage
districts. This resulted in the survey and assessment
of archeological sites discovered along various
sections of the planned ditch right—of-way (Day et
al. 1981). These investigations were founded on
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a simple predictive model (i.e., sites would be
located adjacent to water resources and often on
adjacent elevated landforms) and utilized sophisti—
cated analyses of aerial photographs and topographic
maps to identify the locations of small deflationary
playas with a higher probability of associated sites.
Fifty—three sites were discovered, and two sites,
41WY50 and 41WY60, were sclected for limited
testing. A burial was recovered from the testing
of 41WY50 and was dated by radiocarbon. Two
additional sites on the North Ditch in eastern Willacy
County were in immediate danger of destruction by
the excavation of the ditch, and these were
recommended for National Register testing. Soon
thereafter, these two prehistoric sites, 41WY71 and
41WY72, were investigated (Day 1981). Site
41WY72 was judged eligible for listing on the
National Register of Historic Places, resulting in
its preservation by alteration of the route of the
drainage ditch (Day 1981). In 1981, the districts
began a monitoring program for sites disturbed by
construction on the North Ditch, but this did not result
in efficient or reliable field assessments of buried
sites in the region due to the sparseness of the
remains. In 1982, Willacy County Drainage District
No. 1 funded an archeological survey along the
Lyford Drain, resulting in the discovery of an
additional ten sites and National Register testing
of a single prehistoric site, 41WY84 (Mercado-
Allinger 1983). Sitc 41WY84 was judged ineligible
for listing on the National Register.

In November 1985, the excavated segments of
the drainage ditch were surveyed and ninetecn
archeological sites were discovered in the eroding
banks of the ditch. Many of these sites had not been
visible before ditch construction, and many could
only be discovered after rain washed spoil off of
the excavated ditch slopes. Thus, surveying after
construction actually increased site visibility and
the discovery rate of the region's thinly distributed
archeological resources.

In 1986, systematic surface survey again
resumed, with reconnaissance of existing channel
segments allowing an assessment of buried archeo-
logical remains (Hall et al. 1987). Forty-three
archeological sites were recorded, and geomorpho—
logical and palcontological investigations were
initiated. Twenty—two Pleistocene faunal localities
were located and seven extinct tortoise remains
(Gopherus hexagonatus) were recovered but without
any evidence of human associations. In addition,
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one archeological site, the Sardinas Resaca Site
(41HG118), was mitigated and radiocarbon dates
obtained. Finally, an eroding burial was excavated
from the ditch bank at 41WY113.

Hall et al. (1987) summarize all Phase I investi—
gations and provide recommendations for the 158
cultural resources (118 sites and 35 isolated artifacts)
discovercd up to that time. They (Hall et al.
1987:76-77) identified 27 sites for National Register
testing, 9 of which were identified by Corps spon—
sored investigations in 1980. The remaining 18 sites
were recorded by investigations sponsored by the
county drainage districts, and Hall et al. (1987:77)
recommended that a sample of 7 be selected for
National Register Testing in the Phase II portion
of the project. Since the 1986 work, two small
surveys have recorded two archeological sites (Quigg
et al. 1989; Quigg, Appendix F, this report). The
1988 work plan guiding the current investigations
recommended that only five sites receive Phase II
testing and that two sites be reserved for future Phase
IT testing—level investigations. The sites recom—
mended for testing were 41HG128, 41WY112,
41WY113,41WY 134, and 41WY 140 (see Chapter
4 for selection criteria).

In 1986, a technical proposal (Prewitt and
Associates, Inc. 1986) was submitted for archeologi—
cal investigations along the Hidalgo—Willacy Drain—
age Ditch. This proposal identified four major goals
and provided a theoretical model of hunter—gatherer
mobility and territorial organization. The four major
goals were to develop the ethnohistorical, archeologi—
cal, and paleoenvironmental records, and then, with
this data base, develop a synthesis of prehistoric
occupations. Past and recent ethnohistorical research
(Ruecking 1953, 1955; Salinas 1986; Campbell 1988)
has provided a detailed ethnohistorical record and
no further primary research is necessary. However,
the archeological and paleoenvironmental records
still require attention.

The 1988 work plan (Prewitt and Associates,
Inc. 1988) for these Phase 11 investigations outlined
many of the limitations in the regional archeological
record and suggested a broad-based strategy utilizing
a number of analytical techniques. During excavation
it became clear that the archeological sites lacked
the temporal, stratigraphic, and chronological resolu—
tion to justify such a broad—based approach. Thus,
a number of analytical methods were not employed,
including analyses of pollen and molluscan fauna,
proton magnetometer surveys of all sites, use—wear
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and residue analyses on stone lools, and trace
element analysis of ceramics. A series of analyses
were judiciously selected that were less inhibited
by the lack of resolution; these included stable
isotope analysis of radiocarbon-dated human re—
mains, s0il humates, and pedogenic calcium carbon—
ates. In addition, attention was focused on the
regional archeological record, most of which had
been amassed by the twelve projects associated with
the drainage ditch but had never been synthesized.

Guiding this preliminary regional synthesis was
the 1986 research design that had been incorporated
into the 1988 work plan. The research design
proposed alternative models of hunter—gatherer
seasonal transhumance along the lower coast based
on earlier hypotheses by Hester (1981) and research
by Aten (1983). These models provided a theoretical
framework into which regional synthesis could best
fit. In the current investigations, these models have
been expanded and tested, representing a first step
toward achieving a new synthesis of the prehistoric
record in the Lower Rio Grande Valley.

This report consists of eight chapters and six
appendixes. Chapter 1 provides introductory infor—
mation and background environmental data pertinent
to the project. Chapter 2 presents the archeological
background and discusses the previous archeological
work in the region, highlighting the problems of
prehistoric culture chronologies in southern Texas.
Chapter 3 is a theoretical research design that
develops models of hunter—gatherer resource use,
mobility, and territoriality, and presents the archeo—
logical predictions of these models. Chapter 4
presents the field and laboratory objectives and
methods used on this project. Site descriptions
constitute Chapter 5, and the basic site data are
presented there. Chapter 6 discusses the isotopic
results in terms of paleoenvironments and paleodiets.
The models outlined in Chapter 3 are tested in
Chapter 7, and a preliminary synthesis is offered
on hunter—gatherer adaptations in the Lower Rio
Grande Valley. Chapter 8 presents the substantive
conclusions reached by this work, the assessments
of the individual sites in terms of National Register
eligibility, and the recommendations for future work
at these sites. The first appendix provides detailed
descriptions of the diagnostic artifacts recovered
by this project. Appendix B discusses the results
of a proton magnetometer survey of two sites.
Appendix C presents detailed profile descriptions
of geological backhoe trenches and selected test units.

Appendix D presents and discusses the radiocarbon
dates obtained on this project and provides tree—ring—
calibrated ages. Appendix E discusses the unique
and advantageous water—screening system used on
this project, and Appendix F reports the findings
of a small survey conducted by Prewitt and Asso—
ciates, Inc. during April of 1989.

ENVIRONMENTAL BACKGROUND

This section describes the environment of the
project area, providing necessary background infor—
mation. It presents a general picture of the regional
geology that allows the specific geological findings
to be placed in a broader framework. It also outlines
the climatic and botanic parameters that constitute
the foundation of the hunter—gatherer models dis—
cussed in Chapters 3 and 7.

Climate

The Lower Rio Grande Valley region is warm
and is classified as subtropical (Bomar 1983). Given
its proximity to the Gulf of Mexico, the region
receives surprisingly little precipitation. Temperature
extremes become more marked and rainfall decreases
away from the coast. The flow of the upper level
jet streams controls the movement and juxtaposition
of four air masses—maritime polar (Pacific),
continental Arctic, continental tropical, and maritime
tropical——that create weather pattems in South Texas
(Bomar 1983:28-37). Because the polar jet stream
loops farther south during the winter, maritime polar
(cool-wet) and continental Arctic (cold—dry) fronts
occasionally penetrate as far south as the Lower
Rio Grande Valley. These fronts normally are
accompanied by rain as cold and warm moist air
masses meet. The distance from the Arctic and the
proximity of the Gulf of Mexico, however, limit the
number of freezes to one or two days per year near
the coast and slightly more often farther inland.
During the warmer months, the polar jet stream
migrates farther north and the subtropical jet stream
blows in from the southwest steering the warm dry
continental tropical air masses over the region,
causing the unusuvally dry conditions near the Gulf
in South Texas.

Average monthly high temperature readings
taken for the period 1951-1980 at five stations in
the region provide a picture of seasonal and spatial
variability (Fig. 2). Throughout the region, winter
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Figure 2. Average monthly high temperatures at five weather stations in the region (data from Bomar 1983:215-

216).

temperatures are warm; as noted above, cold fronts
are few. As the seasons progress, spatial differences
become more marked with August showing the
greatest spatial variability. Summer temperatures
are cooler near the coast and progressively warmer
inland. While it is well known that temperatures
decrease with increasing elevation, the average
normal lapse rate cannot account for this regional
temperature difference; rather, it is due to the sea
breezes that normally influence temperatures within
10-15 miles (25-40 km) of the coast (Bomar
1983:184).

The regional average yearly rainfall is approxi—
mately 635 mm (25 inches), falling within a semiarid
climatic classification; however, the atmosphere is
often very humid because of the proximity of the
Gulf of Mexico (Norwine and Bingham 1986). The
low precipitation is aggravated by a high potential
evapotranspiration rate of 1525 mm (60 inches) per
year. Precipitation is highly variable (coefficient
of variation = 35), and years with normal rainfall
(i.e., within 10% of the average) occurred only 30%
of the time between 1900 and 1983 (Norwine and
Bingham 1986:3-6). Drought cycles with irregular
intervals characterize the twentieth—century rainfall

record (Fig. 3) and probably existed throughout the
past. One factor in the irregularity in the dry—wet
cycles must be the occurrence of hurricanes, which
are related to nonlocal forcing mechanisms. It is
self—evident that hurricanes do not occur during major
droughts, and their absence is a factor in the longev—
ity of drought conditions in South Texas. For
example, no hurricanes hit the South Texas coast
between 1947 and 1960 (Brown et al. 1980:27), and
this spans the period of the worst drought on record
in South Texas.

The seasonal distribution of rainfall is bimodal
with the greatest peak in September, which is the
height of the hurricane season, and a smaller peak
in May or June (Fig. 4). Rainfall is low from the
beginning of November through April. Precipitation
tends to show a spatial pattern with rainfall decreas—
ing from the northeast to the southwest.

Geology

The bedrock geology in the Lower Rio Grande
Valley is characterized by alluvial and deltaic
deposits. Wind has eroded these to form extensive
colian deposits throughout much of the region,
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especially in the northern part of Willacy County
and most of Kenedy County. Surface bedrock
deposits are youngest in the east and become pro—
gressively older to the west. Figure 5 shows the
distribution of bedrock formations in the project area.

Bedrock deposits in the western portion of the
project area consist of the Goliad Formation. These
are Pliocene fluvial deposits consisting of clays,
sands, marls, and gravels. The only known source
of knappable lithic materials in the project area
occurs in the Goliad Formation as river gravels near
La Joya. Other sources, as yet undiscovered,
probably occur in this deposit. The Goliad Formation
extends from La Joya in the far southwest corner
of the region to La Sal Vieja, a natural salt lake
in an internally draining basin in western Willacy
County.

A thin band of the Lissie Formation occurs along
the eastern edge of the Goliad Formation in south—
eastemn and eastern Hidalgo County. It is a pro—
grading delta deposit that probably was deposited
during a high sea stand in the Pleistocene, bul it is
undated by chronometric methods. The sediments
consist of clays, silts, sands, and gravels, although
no knappable lithic sources are known from the
Lissie Formation. One site investigated during this
project occurs on this formation.

Most of the sites investigated during this project
occur on the Beaumont Formation. The Beaumont
Formation is the most recent Pleistocene formation
and is a deltaic deposit preserving many channel
meander scars on its surface. It is undated on the
lower Texas coast, but the majority of the deposits
probably date to the last interglacial period between
132,000 and 120,000 years ago, or possibly as late
as 83,000 B.P. For deposition to have occurred at
that elevation, sea level must have been above or
at least near its present elevation. Chappell and
Shackleton's (1986) recent study of global sea level
changes in the last 150,000 years suggests that sca
levels have been at least 12 m below the modem
sea level over the last 112,000 years (Fig. 6), and
in the last 80,000 years, sea levels were at least
27 m below modem levels. On the upper Texas
coast, Aronow (Birdseye and Aronow 1988:7) has
radiocarbon dated seven marine shells from the
Beaumont Formation at the Rose City Sand Pit.
All but one are infinite dates, and the one finite
date is 35,300 B.P. According to Chappell and
Shackleton (1986:139), at 35,000 B.P. sea level was
65 m below the modern level, and it is difficult to
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accept this one finite radiocarbon date from the Rose
City Sand Pit as an accurate age estimate for the
majority of the Beaumont Formation.

At the beginning of the last glacial period when
sea levels initially dropped, the Rio Grande began
to cut down, and deposition of the Beaumont Forma—
tion, at least as a delta deposit, ceased. It is possi—
ble that limited alluvial deposition did occur during
the last glaciation, but at the peak of the Last Glacial
Maximum only 18,000 years ago, sea level was
150 m (492 ft) below the present level, and the
shoreline was some 150-175 km (60-70 mi) east
of the present coast. The inland fluvial erosion that
must have been stimulated by this dramatic drop
in base level would have removed much of the
previous alluvial deposits in the active Rio Grande
Valley, and this partially may account for the lack
of deposits dating to'the last glacial period. It is
possible that alluvial deposits dating between 18,000
and 10,000 B.P. are present along the Rio Grande;
similar—age deposits, the Deweyville Terraces, are
known from the upper Texas coast and the lower
Trinity River (Aten 1983:110-115). Such deposits
have not been identified yet in South Texas, although
the Rio Grande terrace deposits in the westem portion
of the region may date to this period.

Frazier (1974:2) has mapped a number of linear
sand bodies offshore in the shallow portion of the
Gulf (upper 180 m). These are most certainly barrier
island deposits, but as sea level rise was so rapid
after the Last Glacial Maximum and barrier islands
would have had too little time to form, these proba—
bly date to the period between the Last Interglacial
and the Last Glacial Maximum (i.e., 112,000-
30,000 B.P.). During the period of initial human
habitation of the area, these relict barrier islands
would have been exposed in a similar manner to
the present—day Ingleside Barrier Island/Strandplain
deposits farther up the coast (Price 1933; Birdseye
and Aronow 1988).

At the end of the Pleistocene, sea levels rose
rapidly; submerged freshwater and saltwater deposits
in the Gulf provide measurements of sea level rise
for the end of the Pleistocene and the Holocene
periods (Frazier 1974; Brown et al. 1980; Pearson
et al. 1986; Prewilt and Paine 1987). This rise was
not continuous, but experienced dips at ca. 12,000
and 8200 B.P. (Fig. 7). By ca. 7000 B.P., sea levels
were established near modern levels; however, minor
fluctuations have occurred since that time. Evidence
of a maximum height of 1.5 m above current mean
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sea level is documented at approximately 3500 B.P.
in the Coastal Bend region of Texas (Prewitt and
Paine 1987), and there is no reason to believe that
this was not experienced thronghout the Texas Gulf
Coast. At or slightly before this time, the barrier
islands (Brazos, Padre, Mustang, and others) began
to build up, forming Laguna Madre, a saline lagoon.
Barrier island formation is dependent on a source
of material (e.g., sands from the Rio Grande),
sufficiently strong offshore currents, and a relatively
stable sea level.

Directly south of the Beaumont. Formation, the
present Rio Grande floodplain deposits and delta
provide a direct analog for the Beaumont Formation.
The McAllen-Brownsville geology map of the
modern delta surface (Bureau of Economic Geology
1976) clearly shows meander belts bounded by
overbank alluvial deposits which are mainly muds.
The Rio Grande Valley becomes extremely flat in
the western portion of the region. This low grade,
extending east to the coast, does not provide the
energy necessary to transport gravels and cobbles,
and thus it is unlikely that knappable lithic materials
occur in these recent fluvial deposits. These mean—
ders in the floodplain and distributary channels in
the delta still function as drainage channels known
locally as resacas, and in some cases they form
oxbow lakes. One large distributary channel of the
Rio Grande is known as the Arroyo Colorado; at
some point in time, it may have been the main
channel of the Rio Grande. Interestingly, the Rio
Grande, like the Brazos River, does not have a large
inlet bay; instead, an extensive delta has developed.
This suggests that infilling of the Pleistocene—eroded
valleys is complete, which could be due to higher
sediment loads in these river systems than in others
that still have large inlet bays at the coast.

The last major sedimentary process in the Lower
Rio Grande Valley is wind erosion and deposition.
Much of northern Willacy and Hidalgo counties, most
of Kenedy County, and most of the coast are covered
by stable or active eolian deposits. The inland
distributions of these sand bodies are usually along
a southeast to northwest axis, mirroring the modem
prevailing wind direction (Brown et al, 1980:27).
The most likely source of the sands is the shore,
but all of the previously mentioned Plio—Pleistocene
or Holocene fluvial deposits are contributors as well.
Sand dunes are still active in far northeast Willacy
County and eastemn Kenedy County. In fact the area
between Kingsville and Raymondville is known as

10

the South Texas Sand Sheet (Price 1958). Fine—
grained eolian deposits known as clay dunes occur
along the east side of Laguna Madre and on the
downwind side of some large inland lakes, e.g., La
Sal Vieja. Itis likely that clay dune formation along
the coast is linked with sea level rise, and most
extant coastal clay dunes probably postdate the last
highstand at 3500 B.P. A preliminary inspection
of coastal clay dune orientation, however, suggests
that these dunes may date to more than one period
or be the result of seasonal changes in prevailing
winds. Obviously, more—detailed work is required
to assess this hypothesis. Clay dunes associated
with inland lakes should have much longer and more
complete records of sedimentation as they are beyond
the effects of marine transgressions and regressions.
These inland lakes are generally believed to be
blowouts resulting from wind scouring, and the
analysis of Holz and Prewitt (1981) shows that a
great number of blowouts of all sizes occur through—
out the region, often in abandoned channel scars
preserved on the surface of the Beaumont Formation
(Fig. 8).

Environmental Zones

The research objectives of the initial archeolog—
ical projects in the region were concerned with
predicting site locations according to landforms.
In order to develop these predictions, the environment
was usually categorized into a large number of
landform types or environmental zones. While this
is worthwhile within the context of sample surveys,
the project reported here has different objectives,
and thus the environmental zones used in previous
projects (Mallouf et al. 1977; Day 1981; Day et
al. 1981; Hall et al. 1987) are not used here. One
of the main objectives of the current project is to
develop and test a set of models for prehistoric
hunter—gatherer resource exploitation in the Lower
Rio Grande Valley (see Chapter 3). The previous
environmental zones chosen for site prediction
overlooked environments with important resources
that must have influenced prehistoric hunter—gatherer
mobility, resource use, and territorial divisions. In
order to develop realistic expectations of the models
presented in Chapter 3, a new, less—complex set of
environmental zones is presented below.

These zones are distinguished on the basis of
geologic, climatic, botanic, faunal, hydrologic, and
topographic characteristics.  Zone boundaries
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Figure 8. Abandoned Rio Grande channels and blowout depressions.
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represent transitional areas and, for the most part,
are not well-defined on the ground. These zones
identify the major resources available throughout
the project area and thus help identify the exploitative
potential of the Lower Rio Grande Valley to the
hunter—gatherer groups who occupied the region
prehistorically. The five zones discussed below are
the sand sheet, the lowland plain, the upland plain,
the coast, and the Rio Grande floodplain and delta
(Fig. 9). To maintain continuity with previous
projects, Table 1 presents a correlation between these
five zones and the environmental .zones used in
previous projects.

Sand Sheet

This zone is a stabilized and active dune area
that supports a savanna habitat. The general vegeta—
tion pattern is one of grasslands with dispersed live
oak mottes. Mesquite and thorn brush thickets are
documented here but are not common. Johnston
(1955:2) calls this the eolian plain, while Clover
(1937) labels it the Zacatal prairie grass. The sand
sheet includes all of Kenedy and Brooks counties,
northern Hidalgo and Willacy counties, and parts
of Jim Hogg, Starr, Kleberg, Duval, and Jim Wells
counties.

According to Brown et al, (1980:19), the dune
fields probably developed during the Holocene when
the climate became increasingly arid and the south—
eastern wind patterns developed; however, it is likely
that the prevailing wind patterns were established
long before the beginning of the Holocene period
at ca. 10,000 B.P. As these dunes have not been
dated chronometrically, Brown's hypothesis remains
conjecture. Nevertheless, it is clear that eolian
processes eroded and fransported coastal plain
sediments inland, thus creating large dune fields
stretching from Baffin Bay to the Rio Grande Valley
(Fig. 10). These active and stabilized dune deposits
overlie the Goliad, Lissie, and Beaumont formations.

Few streams drain the surface of this zone
because of the high permeability of the sands, the
low rainfall budget, and the extremely flat topogra—
phy of the area. A few streams do drain internal
basins with saline lakes, but their catchments are
small. McGraw (1984:9) and Hester (1980:34-35)
suggest that groundwater was nearer the surface and
more available prehistorically than today because
of depletion of the underground water reservoir during
historic times, especially during the twentieth century.
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Surface water would have been available prehistori—
cally at springs, in blowout playas, or near the
surface in swales between sand dunes.

The most detailed study of the vegetation of
the sand sheet was accomplished by Johnston (1955).
Unfortunately, Johnston's study took place during
the mid 1950s in the middle of the worst drought
onrecord (see Fig. 3), and the then—current climatic
conditions must be taken into account when using
his study. He divided the vegetation into three major
communities: oak mottes, prairies, and brush
(Johnston 1955:47-112). Oak mottes occur most
frequently on the higher sand hills and are replaced
by prairie or brush on lower ground or near the coast.
These different communities are considered to be
serial progressions with brush being the climax
community except on loose sand where oak mottes
comprise the climax community (Johnston 1955:48).
Johnston (1955:50) suggests that prairies are retained
only by consistent burning and a lack of overgrazing.
During the 1950s drought with its associated extreme
overgrazing, it is possible that brush was indeed the
climax community, or at least better adapted to those
stressful conditions, but in wetter times and with
natural grazing conditions, it is likely that prairies
would have been climax communities in areas not
favored by oak mottes. As the brush community
is more common in other environmental zones, it
is discussed in more detail below.

Plant composition in prairie communities varies,
and Johnston (1955:95-106) has identified two types
of prairies in the project area. One occurs on loose
sands in the sand sheet zone. Where little disturbed
by overgrazing or drought, a good plant cover exists
and grasses might be up to 3 ft high. Dominant
perennial grass genera include Andropogon, Panicum,
Paspalum, Elyonurus, Brachiaria, Cenchrus, and
Chioris. As overgrazing increases, plant cover
decreases and perennial grasses are replaced by forbs
and species characteristic of other plant communities
such as brush.

The oak mottes are dominated by live oak,
Quercus virginiana or Q. oleoides quaterna, and
most often occur on higher terrain and on loose sandy
soil. Salt spray carried by strong offshore winds
dramatically limits the eastward extension of oak
mottes, Normally the mottes form small groves with
a 15-ft canopy and little understory and provide the
only shade in the sand sheet. In this shaded micro-
environment, the grasses Vaseyochloa, Sporobolus,
Trichoneura, Paspalum, Digitaria, and Cenchrus
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TABLE 1

CORRELATION OF ENVIRONMENTAL ZONES BETWEEN
PRESENT AND PREVIOUS PROJECTS

Zones from Mallouf Zones from Day et al. 1981 and
Present Environmental Zones et al. 1977 Hall et al. 1987
Sand Sheet III and V III and V
Lowland Plain IV and 11 IV and VIII
Upland Plain ’ Il and I I, II, and VIII
Coast VI and VII VI and VII
Rio Grande Floodplain and Delta I (small portion) IX

Figure 10. Photograph of active dune (foreground) and stabilized dune (background) in the southern sandsheet.
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occur. Among a variety of other plants commonly
found in oak moties, Mustang grape (Vitis
candicans), yucca (Yucca treculeana), drammond
wax—mallow (Malvaviscus drummondii), Mullein
nightshade (Solanum verbascifolium), westem soap-
berry (Sapindus drummondii), and woolybucket
bumelia (Bumelia lanuginosa) are also present.
Animals in the oak mottes are plentiful and include
deer, turkey, javelina, turtles, snakes, and rodents.

Lowland Plain

This zone is characterized by a featureless
landscape with no natural drainages. Scattered over
its surface are shallow blowouts which form scasonal
playas ringed by thin eolian deposits on an abandoned
delta of the Rio Grande. Most of this area is
intensively farmed today, and natural plant communi—
ties have been removed or recently covered by brush
invaders. In the past, the upland portion of the zone
had natural prairies, brush thickets, and a few oak
mottes, while plants with greater water requirements
surrounded the blowouts. This zone apparently had
fewer resources and less walter than most other zones
in the project area. All archeological sites investi—
gated during the present project are in this zone.

Johnston (1955:61-82) identifies two types
of brush communities as "deep brush” and "short
brush." It is mostly the deep brush community that
characterizes the lowland plain zone. Clover
(1937:50) refers to these brush plant communities
as "mesquital-chaparral” and "mesquital-nopalera.”
The deep brush plant communities consist of
xerophytic short trecs and low shrubs which often
grow in impenetrable thickets; many of the species
found in brush plant communities are edible (Vines
1960). The most obvious plant species in brush
thickets is mesquite (Prosopis juliflora), attaining
heights of 10-30 ft, but significant other native plants
include spiny hackberry (Celtis pallida), yucca
(Yucca treculeana), several species of prickly pear
(Opuntia spp.), Texas lantana (Lantana horrida),
Mexican—marjoram (Lantana macropoda), saffron—
plum bumelia (Bumelia angustifolia), Humboldt
coyotillo (Karwinskia humboldtiana), bluewood
condalia (Condalia obovata), rabber—plant (Mozinna
spathulata), and barbwire acanthocereus
(Acanthocereus pentagonus). Small open glades
scattered throughout brush communities are often
dominated by grasses such as Buchloe, Chloris, and
Heteropogon, legumes such as Rayado bundle-flower
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(Desmanthus virgatus depressus) and thyrsus dalea
(Dalea thyrsiflora), and composiltes such as dogweed
(Dyssodia  tenuiloba) and clappia (Clappia
suaedaefolia) (Johnston 1955:73). Brush commumities
stop at the edges of blowouts where thickets of sugar
hackberry (Celtis laevigata) and sweet acacia (Acacia
farnesiana) or thick stands of Eragrostis spicata,
a coarse bunch grass, often occur (Fig. 11).

The prairic community most commonly associ—
ated with the lowland plain is called the Sandy Loam
Prairie (Johnston 1955:107-109). Johnston was
unable to find any undisturbed stands of this commu-—
nity as most had been invaded by brush species to
some degree. Among the plants commonly found
in this community are perennial grasses (Cenchrus,
Eragrostis, Chloris, Aristida, and Sporobolus), and
forbs (Desmanthus virgatus depressus, Cassia
fasciculata, Croton spp., and Eriogonum multiflorum).

Upland Plain

This zone is distinguished from the lowland plain
mainly by a slight rise in elevation, more—rolling
topography, and an increase in perennial and inter—
mittent streams. This small escarpment consists
of low calcareous gravelly hills of the Goliad
Formation, and the characteristic plant community
is low dense chaparral which Johnston (1955:67—68)
has termed "short brush.” Another major difference
between the upland and lowland plain, at least to
the prehistoric inhabitants of this region, is the
presence of knappable lithic resources in the upland
plain. The species composition of the short brush
community is similar to the deep brush community
with the addition of a number of cacti (e.g.,
Echinocereus spp., Ancistrocactus sp., and Neomam-—
millaria spp.) and perennial herbs (Eriogonum sp.,
Heliotropium spp., Tetraclea sp., and various Verbena
family members).

Coast

This zone is a linear strip of land parallel to
the coastline. A number of diverse habitats are
present, including the Gulf of Mexico, barrier islands,
tidal flats and lagoons, clay dunes, wetlands, estuar—
ies, sand dunes, and low-lying flats. The interplay
between aquatic and terrestrial, and also between
freshwater and saline environments causes this to
be one of the most productive, complex, and fragile
environmental zones in South Texas. In addition,
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Figure 11. Aerial photograph of small blowout surrounded by natural vegetation.

the effects of storms and hurricanes make this one
of the most unstable environments in the region.
The plants that inhabit this zone must be adapted
to saline conditions. Offshore breezes deliver an
almost constant source of salt to a wide band of land
flanking the Gulf of Mexico and Laguna Madre.
Oaks cannot live with this much cxposure to salt,
and thus the oak mottes disappear near the coast.
Three distinctive plant communities occur in sequence
and are controlled by their varying resistence to
windbome salt, with increasing salt exposure dramat—
ically reducing the diversity of the plant communities.
The first community is dominated by bunch grass
(Spartina spartinae) with rare occurrences of
Houstonia nigricans and Hybanthus verticillatus
platyphyllus. Closer to the saltwater and in more—
saline soils than the first community is the Borrichia—
Batis—Monathochloe community. The codominants
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of this herbaceous community are Borrichia frutes—
cens, Monanthochloe littoralis, and Batis maritima.
This community commonly occurs on low-lying clay
soils along the coastline, and it surrounds clay dunes
in the intertidal flats of Laguna Madre. Some clay
dunes support a short brush community with mes—
quite, prickly pear, and the bunch grass, Sporobolus
wrightii. Nearest the strand in the harshest of
conditions is a community of succulent halophytes,
the Batis—Salicornia—Suaeda community. The
dominant plants include B. maritima, Salicornia
perennis, Salicornia bigelovii, Suaeda conferta, and
Suaeda linearis. -
Plants are not the most important resources of
the coastal zone; rather, shellfish, fish, and waterfowl
provide the greatest economic opportunities. Prehis—
torically, the most important shellfish was the whelk,
Busycon sp., but a number of other species are known



to have been utilized (Steele 1987:220-221).
Ethnohistoric documents (Ruecking 1953 and 19535;
Salinas 1986; Campbell 1988) indicate the impor—
tance of fishing along the coast, but the utilized fish
species are unknown. Migratory and nonmigratory
waterfowl were certainly an important food source,
and many species, especially ducks and gecse, are
present today. Waterfowl increase in availability
seasonally, being more abundant in the winter than
the summer,

Rio Grande Floodplain and Delta

This zone includes the Rio Grande floodplain
and its modem delta. The Rio Grande is the major
source of perennial water in the region and its
importance cannot be overestimated. The topography
of this zone is not marked as the stream gradient
is very low. Scattered throughout the zone are a
number of oxbow lakes which hold freshwater, and
these provide additional environments that are rich
in resources. Floodplain plant communities are found
along some of the larger resacas, e.g., Arroyo
Colorado, as well, The delta is a dynamic wetlands
caused by small and large distributary channels that
constantly change course.

The plant communities of the floodplain and
delta are unique in the region. The floodplain is
the best—wooded area, supporting the great lead—tree
(Leucaena pulverulenta), Berlandicr ash (Fraxinus
berlandieriana), sugar hackberry (Celtis laevigata),
anaqua (Ehretia anacua), ebony apes—earring
(Pithecellobium flexicaule), western soapberry
(Sapindus drummondii), and mesquite (Prosopis
Jjuliflora). These trees form a tall, 50-ft canopy in
the few undisturbed portions of the floodplain;
beneath this canopy are shrubs such as Barbados—
cherry malpighia (Malpighia glabra), vines such as
short—fruited serjania—vine (Serjania brachycarpa)
and saw greenbrier (Smilax bona—nox), and herbs
such as climbing plumbago (Plumbago scandens)
and drmummond wax-mallow (Malvaviscus
drummondii). Away from the river, this floodplain
community begins to change to a brush community
characterized by mcsquite and acacia.

In the delta area, a plant community dominated
by palmetto palm trees, Sabal texana, has been
documented (Clover 1937; Johnston 1955). This
palm grove looks like a tropical plant community
but is very limited in extent. Many of the trees found
in the floodplain community also occur in this
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palmetto palm tree grove but in lesser frequencies.
However, some plants such as Colubrina greggii
occur in Texas only in this plant community, while
others such as vine mimosa (Mimosa malacophylla)
are more common here than in any other area of
Texas.

LAND MODIFICATIONS

It is well documented that historic agricultural
practices in the project area have drastically changed
the local landscape (Mallouf et al. 1977; Day et
al. 1981; Hall et al. 1987). Land leveling, brush
clearing and burning, filling of depressions, and
redistribution of topsoil have substantially altered
the erosional and depositional dynamics of the area.
As the entire project area has been subjected to
historic farming and associated land-modification
activities, it is doubtful that many intact undisturbed
surfaces now exist (Fig. 12).

In addition to ground surface disturbances caused
by agricultural activities, construction of the drainage
ditches has altered the landscape in a more—localized
manner; all archeological sites discussed in this
report have been impacted by ditch construction.
The ditches were dug with large draglines and the
dirt placed in linear spoil piles 10-15 m away from
the ditch edges. Access roads were built along both
sides of the ditches. Construction of access roads
often required filling depressions and leveling small
low rises. These roads slope down away from the
ditches, and are bounded on their outside edges by
shallow ditches cut for water drainage. Road graders
arc used to maintain the roads, and dirt scraped off
the roads is piled between the ditches and roads to
form low berms. Through time, these berms build
up with a sequence of buried road surfaces. As part
of road maintenance, clay is often packed into gullies
to prevent deep erosion along the sides of the ditches.
Additionally, buried, concrete—lined culverts were
constructed to allow drainage from intersected
depressions into the ditches. Along the ditch banks
at these culverts and at corners, stone or broken
concrete riprap drapes are used to retard erosion,

Most of the landscape, plant and animal com—
munities, and archeological sites in the Lower Rio
Grande Valley have suffered some form of recent
disturbance. The scale of impact is tremendous and
the rate of disturbance is increasing. Large areas
in Willacy County, previously unfarmed, are rapidly
being cleared with bulldozers and put under the plow.
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Figure 12. Aerial photograph of modem land—clearing activitics; note plowing and bulldozed vegetation
burned in piles.

Many archeological sites have undergone extensive
disturbance and will continue to do so over the next
few years. Previous botanical work has recorded
the plant communities, and efforts are underway now
to preserve and restore these communities; however,
no such effort has been mounted for the preservation
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of the archeological resources in the Lower Rio
Grande Valley. The current investigations represent
aresponsible effort by Hidalgo and Willacy counties
to deal with the loss of archeological resources along
the Hidalgo—-Willacy Drainage Ditch.



ARCHEOLOGICAL BACKGROUND

by Gail L. Bailey

This chapter consists of two sections. The first
summarizes the previous investigations by providing
a brief overview of the archeological research in
the project area to date. The second section outlines
the current theories of cultural chronology in the Rio
Grande Delta area.

PREVIOUS INVESTIGATIONS

A brief summary of the major archeological
work performed in the Rio Grande Delta and in
Zapata and Starr counties is presented here. A more
comprehensive overview of the literature on the
archeology and ethnography of the region is provided
in Table 2. The first significant archeological work
accomplished in the Rio Grande Delta was by A.
E. Anderson, a civil engineer in Brownsville, who
made systematic collections from over 350 sites in
Willacy and Cameron counties and northeastern
Tamaulipas, Mexico between 1908 and 1940. His
collections served as the basis of study for later
archeologists attempting to synthesize the prehistoric
cultures of South Texas (Sayles 1935; Mason 1935;
Jackson 1940; Ekholm 1944; MacNeish 1947, 1958;
Campbell 1960; and Prewitt 1974).

Sayles' (1935) synthesis of the archeology of
far South Texas and adjacent northeast Mexico uses
broad linguistic divisions. He identifies sites situated
along the coast as the Brownsville Phase of the
Tamaulipan Branch. These sites exhibit a specialized
shell industry, occasionally contain Rockport or
Huastecan-like pottery, and are geographically and
culturally distinct from his inland Coahuiltecan
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Branch. The Coahuiltecan Branch is characterized
by large surface sites along small streams, stone
rather than shell as manufacturing materials, and
denser site distributions.

Mason (1935) analyzed the Anderson collection
ceramics from the Rio Grande Delta and Huastecan
ceramics from Mexico for his study of Mesoamerican
influences north of the Rio Grande. He suggests
that the ceramics from the delta region resemble
Huastecan ceramics primarily in decoration:

Among the elements common to both
ancient Huaxtec [sic] and Brownsville
vessels, and to a less extent to modern
Huaxtec [sic] vessels, are parallel straight
lines and bands, scallops, triangles, concen—
tric circles with central dot, and animal
figures [Mason 1935:40].

He notes more similarities in vessel shape between
the Brownsville ollas and the modern native pottery
made in the Tampico region than with ancient Huas—
tecan vessels (1935:38-40). Mason goes on to say
that

as a result of our comparisons we may
probably conclude with reasonable con—
fidence that the Brownsville vessels were
not made by Huaxtecs [sic] . . . but show
Huaxtec [sic] influence to a moderate
degree [1935:40].

Inexplicably, MacNeish (1947:7, 1958:186) states
that Mason's report confirms that vessels from the
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TABLE 2
PUBLICATIONS AND TECHNICAL REPORTS ON THE RIO GRANDE DELTA

Decade Author/Date

1930s Anderson 1932; Mason 1935; Sayles 1935

(n=3)

1940s Jackson 1940; Evans 1941; Saldivar 1943; Ekholm 1944; McNeish 1947; Vigness 1948; -

(n="7) Campbell and Frizzell 1949

1950s Krieger and Hughes 1950; Hartle and Stephenson 1951; Cason 1952; Ruecking 1953;

(n=12) Sears 1954; Suhm, Krieger, and Jelks 1954; Ruecking 1955; Vigness 1955; Krieger 1956;
Weir 1956; MacNeish 1958; Krieger n.d.

1960s Campbell 1960; Troike 1962; Campbell 1964; Newton 1968; Collins, Hester, and Weir

=7 1969; Hester 1969; Hester, Collins, Weir, and Ruecking 1969

1970s Hester and Rodgers 1971; Brown 1972; Hester 1972; Krieger 1972; Hall and

(n =24) Grombacher 1974; Patterson 1974; Prewitt 1974, Scurlock, Lynn, and Ray 1974,
Campbell 1975; George 1975; Hester 1975a; Hester 1975b; Hester 1975¢; Hester and
Shafer 1975; Nunley and Hester 1975; Hester 1976; Campbell 1977; U.S. Army Engineer
District, Galveston 1977; Mallouf, Baskin, and Killen 1977; Fox 1979; Goddard 1979,
Hester 1979; Hester and Kelly 1979; Mallouf and Zavaleta 1979

1980s Kotter 1980; Day 1981; Day, Laurens—Day, and Prewitt 1981; Espey, Huston and Asso—
ciates 1981; Hester 1981; Etchieson and Boyd 1982; Campbell 1983; Mercado—Allinger
1983; Paull and Zavaleta 1983; Willacy County Drainage District #1 1983; Good 1985;
U. S. Army Engineer District, Galveston 1985; Shafer 1985; Salinas 1986; Hall, Collins,
and Prewitt 1987; Quigg, Boyd, and Prewitt 1989

Brownsville sites are Huastecan pots. This
misinterpretation has unfortunately been incorporated
into the modem literature.

MacNeish (1947, 1958) further subdivides
Sayles' scheme on the basis of the Anderson collec-
tion and his own survey data from the Rio Grande
Delta and Tamaulipas, Mexico. MacNeish distin—
guishes the Brownsville Complex, confined to the
Texas side of the delta, from an earlier Barril
Complex, located mostly south of the Rio Grande,
and he provides extensive trait lists for each
(MacNeish 1958). MacNeish also defines the
Abasolo Complex (analogous to Sayles' Coahuiltecan
Branch) and the Repelo Complex as predating the
Brownsville Complex in the delta but predominantly
occurring inland in northern Tamaulipas.
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Suhm et al. (1954) identify two cultural units
in the Falcon Reservior area located on the Rio
Grande in Zapata and Starr counties. They use the
Midwestern Taxonomic System (McKern 1939) and
identify the Falcon Focus, an Archaic culture, and
the Mier Focus, a late Archaic to Late Prehistoric
culture. Both complexes were believed to represent
long, stable adaptations with little cultural change.
However, this concept was later changed because
of further work that suggested a greater diversity
of cultural adaptations relative to microenvironmental
situations (Nunley 1971; Nunley and Hester 1975;
Mallouf et al. 1977).

To the northwest of the project area, survey and
limited excavation at sites located along the Arroyo
Los Olmos have revealed projectile point types



representative of the Paleoindian, Archaic, and Late
Prehistoric periods (Newton 1968). Newton proposes
a continuum of Lerma, Abasolo, Tortugas, Pandora,
Refugio, Desmuke, Catan, Matamoros, and Starr
projectile point types based on the morphological
similarities of these types and the lack of a clear
distinction in the tool types observed at the sites.
He concludes that the archeology in this region
represents a slowly evolving hunting and gathering
adaptation with two cultural zones identified relative
to two resource areas: campsites near the stream
and foraging locales away from the stream. Addi-
tional survey work in this area primarily shows
Archaic sites represented by two distinct adaptive
strategies relative to topographic zones (Nunley and
Hester 1975; Fox 1979). Sites situated on stream
terraces (i.e., Gallery sites) reflect the utilization
of terrestrial resources available in the floodplain,
and sites on the uplands above the floodplain (i.e.,
Bower sites) reflect an adaptive strategy based on
upland resources (Nunley and Hester 1975). It
should be noted that these interpretations are based
primarily on surface collections from terrace areas
and bank exposures and generally lack firm chrono—
logical controls.

In a recent synthesis, Hester (1981) proposes
two major adaptations in South Texas, savanna and
maritime. The former is identified as an inland
phenonmenon where cultures inhabited grasslands
and riparian environments with low—density resource
arcas. These areas support vegetational and faunal
communities that are more dispersed and limited
in the diversity and quantity of resources as com—
pared to high—density resource areas which contain
multiple resources and are located in both the
savanna and coastal zones (Hester 1981:120-124).
Hester's maritime adaptation focuses on the utiliza—
tion of marine resources, permitting successful
hunting and gathering activities to be concentrated
along the coast with limited use of adjacent prairies.
The Hidalgo—Willacy eolian sand and loess plains,
located roughly between these two zones and corre—
sponding to the sand sheet utilized here, are charac—
terized as widely dispersed low—density resource
areas.

Although Anderson identified the general topo-—
graphic settings in which archeological sites occur
in the delta region (Texas Archeological Research
Laboratory n.d.), it was not until Prewitt (1974)
defined five distinct settings where sites are most
frequently located that the relationship between site
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location and environment could be analyzed. Later
this was more fully developed and a predictive model
for archeological sites in the project area was
established (Mallouf et al. 1977). This model
allowed surveys to focus more practically and
effectively on site discovery (Day 1981; Day et
al. 1981; Etchieson and Boyd 1982; Mercado—
Allinger 1983; Hall et al. 1987; Quigg et al. 1989).
These surveys resulted in the discovery of 175 pre—
historic and/or historic sites along drainage ditch
alignments in Hidalgo and Willacy counties.

Mallouf et al. (1977) identified eolian depres—
sions or playas (occasionally spring related) as the
dominant water sources in the project area attracting
both wildlife and vegetation. Here too is where
archeological sites are typically found, although some
sites occur on adjacent elevated areas, perhaps
intended to take advantage of several playas.

Although there has been an increase in survey
activity within the project area, only a handful of
sites have heretofore received some form of excava—
tion. As a result, cultural chronology, subsistence
strategies, and settlement patterns for the area remain
poorly known. Intact buried cultural deposits,
absolute dates, and evidence of economic resources
are sorely needed. Such information is required
before the issues mentioned above can be addressed
completely.

CULTURAL CHRONOLOGY

Although a substantial amount of survey work
has been accomplished along the Hidalgo-Willacy
Drainage Ditch, prior to this project only six prehis—
toric sites had undergone excavations ranging from
subsurface probes to controlled hand excavations
(41HG118,41WY50, 41WY60, 41WY71,41WY72,
41WY84, and 41WY113). Two sites, 41HG118
and 41WY50, yielded radiocarbon dates, but neither
is associated with diagnostic materials. One radio—
carbon date was obtained from human bones from
41WY50, but this was from the inorganic (apatite)
fraction and apatite dates are often unreliable (see
Appendix D). The other radiocarbon date was
obtained from soil humates from 41HG118, and such
dates arc also often unreliable. Atlempts to interpret
cultural chronology in the Rio Grande Delta therefore
have relied heavily on comparisons with artifact types
from surrounding areas such as the Trans—Pecos and
Lower Pecos, Coastal Bend, Central Texas, and
Northeastern Mexico, and previous investigations
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have emphasized that a cultural-chronological
sequence has yet to be developed for the Rio Grande
Delta (Mallouf et al. 1977:86-88; Day et al.
1981:14-15; Hall et al. 1987:17). The four periods
defined by Suhm et al. (1954) for South Texas
remain the current level of chronological resolution
for the project area. These are Paleoindian, Archaic,
Late Prehistoric, and Historic Contact and are
discussed briefly below.

The Paleoindian period is poorly represented
in the Rio Grande Delta and the project area by a
few isolated projectile points (Mallouf et al. 1977).
This period is commonly characterized by a depen—
dence on the hunting of Pleistocene megafauna. More
appropriately, this period may have seen use by
small, mobile bands of nonspecialized hunters and
gatherers occassionally utilizing megafauna perhaps
only as the opportunity arose. The closest known
occurrence of megafauna to the project area is at
a site at the mouth of the Rio Grande where A. E.
Anderson recovered a Clovis base (Suhm et al.
1954:121). Here W. A. Price observed mammoth
bones eroding from a clay deposit near the site.
Eleven localities at Falcon Reservoir had mammoth
bones eroding from deposits that could have con—
tained artifacts (Cason 1952:243, 251). The La
Paloma Mammoth Site in northwestern Kenedy
County is the nearest megafaunal site to the north
of the project area; bison antiquus was also recov—
ered at this site (Cason 1952). Isolated Paleoindian
projectile points have been found immediately to
the north of the Hidalgo—Willacy Drainage Diich
in the Norias eolian sand lobe; to the west at the
La Perdida Site, Falcon Reservoir, and just north
of Rio Grande City; and to the south near the mouth
of the Rio Grande (Mallouf et al. 1977:167; Weir
1956:59, 65, 71, 72; Newton 1968:21; Suhm et al.
1954:136). No Paleoindian dart points have been
recovered from archeological sites along the drainage
ditch, however, and very little environmental and
cultural data exist for the entire South Texas region
for this period. Borrowing from the Southwest and
Central Texas cultural areas, however, the Paleo—
indian period is presumed to have ended by 7,000
B.P. (Mallouf et al. 1977:67, Table 2).

The Archaic period is also poorly understood
in the project area. Generally, in Texas this period
signifies a shift to hunting smaller game and to plant
gathering; sites in the coastal zone also demonstrate
an emphasis on the exploitation of marine resources.
Only one Archaic culture, the Aransas Focus, has
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been defined on the Texas Coast, and it is limited
to Aransas and Corpus Christi bays far to the north.
To the west, sites located along the Arroyo Los
Olmos appear to have well-represented Archaic
period deposits (Newton 1968; Nunley and Hester
1975), as do sites at Falcon Reservoir (Suhm et al.
1954), although both areas lack clear distinctions
between the Archaic and Late Prehistoric periods.
Earlier work in the Rio Grande Delta did not provide
evidence to support a well-defined Archaic period
in the region (Mallouf et al. 1977), but the presence
of Archaic deposits on the delta "is indicated primar—
ily by unstemmed triangular thin bifaces, gouges,
and infrequent stemmed dart points" (Hall et al.
1987:18). Recent archeological investigations near
the mouth of the Rio Grande have been limited to
surveys and have not yielded prehistoric cultural
materials identifiable as belonging to the Archaic
period (Espey, Huston and Associates, Inc. 1981).

Within the project area, 16 prehistoric sites have
yielded dart points representative of the Archaic
period (41HG4, 41HGS, 41HG6, 41HG9, 41HG96,
41HG115, 41HG118, 41HG125, 41WY7, 41WY 18,
41WY27,41WY39,41WY42,41WY44,41WY116,
and 41WY117). Of these, only the Sardinas Resaca
Site (41HG118) had been excavated prior to the
current work and, based on a comparison of artifacts
with similar forms from South Texas and northeastermn
Mexico, the artifact collection from this site is
representative of late Archaic and/or Late Prehistoric
periods (Hall et al. 1987:62). A radiocarbon date
from bulk soil humates associated with undiagnostic
prehistoric cultural materials at 41HG118 indicates
that the earliest occupation was ca. 3500 B.P. (Hall
et al. 1987:63). Based on this evidence and regional
comparisons (Hester 1981), the Archaic period in
the project area is tentatively placed at 7,000-5,000
to 800 B.P.

The Late Prehistoric is the best known of the
three prehistoric periods for the Rio Grande Delta;
it is defined by the presence of the bow and arrow
and is marked by the production of small arrow
points beginning around 800 B.P. (Hester 1981:122).
Also generally characteristic of this period is the
emergence of agriculture and pottery, but the
evidence indicates that these practices were never
developed in South Texas. Northward along the
Texas coast, the Rockport Focus ceramic tradition
is attributed to the Late Prehistoric and Historic
periods, but it is spatially limited to the area between
Baffin Bay and Matagorda Bay.



The Brownsville and Barril complexes, identificd
as Late Prehistoric cultural adaptations present in
this region, are characterized by a well—-defined shell
industry. MacNeish (1958:186-193) first described
these two complexes in detail based on his survey
work and the work by Anderson (1932), Mason
(1935), and Sayles (1935). The Brownsville Com—
plex was determined by MacNeish to be Late
Prehistoric based on the presence of 10 specimens
of Huastecan-like pottery indicative of the Panuco
Period VI recovered from two sites in Cameron
County (MacNeish 1958:186-189). The Barril
Complex was believed to slightly predate the
Brownsville Complex and is distinguished by the
presence of conical bone and columella projectile
points, while the Brownsville Complex is uniquely
associated with conical pumice pipes (MacNeish
1958). The Brownsville Complex occurs throughout
the Rio Grande Delta while the Barril Complex
appears to be located predominately in northeastern
Tamaulipas, Mexico. Sites assigned to the
Brownsville Complex have been observed mostly
in Cameron County near the coast and along the
Arroyo Colorado.

No Late Prehistoric diagnostic materials have
been recovered from the Hidalgo—Willacy Drainage
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Ditch routes to date, with the possible exception of
a side—notched projectile point from 41HG126 (Hall
etal. 1987:Fig. 19g). Small triangular bifaces have
not been convincingly associated with the Late
Prehistoric period and may prove to be technologi—
cally related to resource locations and transportation
rather than being temporal indicators. Previous
surveys, however, have recovered diagnostic arrow
points from six sites (41HG4, 41HGS, 41HGS6,
4]1HGY, 41HG36, and 41HG38) in east—central
Hidalgo County, four sites (41WY15, 41WY19,
41WY31, and 41WY32) surrounding the La Sal Vieja
in western Willacy County, and an isolated find in
central Willacy County (Mallouf et al. 1977:172-174,
258-265).

Historic Contact period Indian sites are noted
by the presence of materials of European origin
including such items as metal projectile points, other
metal objects, trade beads, and wheel-made or
glazed ceramics. The nearest known Historic Contact
period sites are southeast and east of the project
arca where wheel-made or glazed sherds were
recovered from four sites (41CF8 and three sites
discovered by Anderson). The last record of aborigi—
nal inhabitants in the area was in A.D. 1886 near
Reynosa, Mexico (Salinas 1986:258).






MODELS OF LATE HOLOCENE HUMAN ADAPTATION IN THE
LOWER RIO GRANDE VALLEY

by Steve A. Tomka

To maximize the interpretive potential of the
meager archeological record of the Lower Rio
Grande Valley, a set of alternative models
reflecting varying hunter—gatherer settlement
mobility patterns is proposed. A series of arche-
ological predictions and implications is provided
which can be compared to the available data base
from the region.

The investigation of human subsistence,
settlement, and mobility strategies, as conditioned
by resource opportunities and limitations, is a
primary objective of archeological investigations
in the Lower Rio Grande Valley. Using Binford's
(1980) forager—collector continuum and viewing
resource structure (Conaty 1987) as the primary
factor conditioning subsistence and settlement
strategies (Kelly 1980, 1983), one goal of archeo—
logical work along the Hidalgo-Willacy Drainage
Ditch is the extraction of regional land—use
patterns and the explication of factors that condi-
tioned shifts in land use through time.

Although some changes in regional paleo-
environmental conditions are suggested by the
geomorphic data (see Chapters 5 and 7), these
changes probably were not of snfficient magnitude
to significantly alter the resource structure in the
Lower Rio Grande Valley region, but more—
detailed data are needed before this can be
assessed. Because of this presumed stability, it is
accepted that the models presented here will
describe the organizational range of resource
procurement practices for much of the late
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Holocene. This position implies that changes in
the land—use pattern of a given region occur only
under major environmental shifts or changes in
other factors that alter the structure of the exploit—
ed resources, either in terms of the spatial or
temporal distribution of the resources or human
access to them (Hayden 1986; Conaty 1987). In
the future when more paleoenvironmental data are
available, it may be possible to tailor models to
reflect environmental changes that would theoreti-
cally alter human responses, but until such data
are in hand, the models, by default, must be based
on the modem ecology.

In assessing the interpretive utility of the
models, it is important to bear in mind that indi-
vidual archeological sites discovered along the
linear project area represent only a fraction of the
settlement system and cannot be interpreted in
isolation. The project area must be considered
within the context of the region as a whole before
the overall ‘land—use strategies can be defined,
With this in mind and for the purposes of model
building, the project area is more broadly defined
as the area bounded by Starr and Duval counties
in the south and northwest, Nueces County in the
north, the Rio Grande in the south, and the coast
in the east.

THEORETICAL BACKGROUND

This section consists of six parts. The first
provides an explanation of how forager and
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collector strategies differ; the second integrates
some ideas based on optimal foraging theory; the
third describes the resource structure of the project
area; the fourth summarizes ethnohistoric data on
resource use; the fifth presents three possible
models of resource and territorial use of the
region; and the final section presents the artifact
predictions under each of the three models.

The Forager—Collector Dichotomy

Recent works by Binford (1980), Kelly
(1980, 1983), and Hayden (1986, 1987) illustrate
how resource acquisition among ethnographic
groups can be categorized in broad terms as either
forager— or collector-oriented. Foragers tend to
move the consumers to the resources wherever
they may be found in space or through time.
Storage plays a minor role in foraging economies
because few resources are available in large
enough quantities to permit bulk acquisition and
processing for lean—period consumption. Also,
most forager groups live in areas where sufficient
resources are available during these lean seasons
to support the group., On the other hand, collectors
move resources to the consumers through the
employment of task groups to exploit resources
occurring in bulk. The quantities obtained are
sufficient to permit storage for delayed consump-
tion. In regions inhabited by collectors today, the
scarcity of lean—season resources is so marked
that storage is necessary. Storage extends the
availability of a resource into resource—scarce
seasons.

The majority of the extensively studied
ethnographic groups are foragers, while a few are
collectors. Furthermore, some groups are foragers
during a part of their annual cycle and collectors
during the remainder. The forager—collector
dichotomy characterizes resource acquisition
patterns at the two extremes of a continuum and in
environmentally extreme secttings (e.g., tundra
versus tropical rain forest). Realizing that most
land-use patierns need to accommodate seasonal
or longer—term shifts in the resource base and that
resource acquisition patterns may vary through the
annual cycle from forager— to collector—oriented,
what is the utility of viewing land-use patterns in
terms of this dichotomy? The answer lies partly
in the factors that condition resource acquisition
modes.  Understanding the underlying causal
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factors generating different mobility patterns is
crucial in explaining the driving forces of pre—
historic settlement/subsistence patterns and devel—
oping more precise expectations and testable
hypotheses for future archeological work. Fur—
thermore, the forager—collector continuum is
particularly useful for predicting the expected
relationships between resource acquisition and
mobility strategies, site function, assemblage
composition, occupation length, group size, and
regional settlement/subsistence patterns.

The following describes the relationship
between environmental and climatological factors,
resource structure, resource accessibility, and
expected resource acquisition patterns.  This
discussion provides the theoretical basis of the
models of resource and land—use patterns outlined
for the project area below. -

Binford (1980) argues that the structural
properties of the environment and resources can be
described by the annual mean and seasonal distri—
bution of solar radiation. This is known as effec—
tive temperature or ET (Bailey 1960). The lower
the ET, the more seasonal the environment and the
shorter the growing season. The higher the ET,
the less seasonal the environment and the longer
the growing season. As climatic severity
increases or as the length of the growing season
decreases, the number of available resources
usually decreases and the spatial and temporal
incongruence between them tends to increase.
Binford (1980) interprets this incongruence as the
catalyst conditioning the manner in which resourc—
es are acquired.

Collectors use logistical strategies to resolve
spatial or temporal conflicts in availability among
critical resources (Binford 1980:15). Critical
resources that are restricted in space and time are
acquired by logistical task groups. The exireme
lack of resources during the winter in temperate
and colder environments is solved through
increased seasonal sedentism and increased stor—
age dependence (Goland 1983). Binford (1980)
finds a relatively good concordance among 31
ethnographic cases between dependence on storage
and decreasing ET. Only groups with an ET
below 15° C practice significant levels of storage.
Storage dependence seems to increase in environ—
ments with growing seasons of less than 200 days.
In contrast, tropical rain forest groups maintain a
high degree of mobility in response to evenly
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distributed resources. Foraging for food is done
on an encounter basis, and the exhaustion of
resources within the foraging radius is followed by
relatively short—distance residential moves into the
center of a new foraging area.

Binford's characterization of resource acqui—
sition patterns in terms of ET values is useful in
that it demonstrates the tendency for high ET
environments to be exploited within a forager
system and low ET environments to be exploited
in a collector mode. It also suggests that in warm
temperate zones characterized by median ET
values, the resource acquisition patterns may be a
complex mix of collecting and foraging strategies
which may vary scasonally.

Hayden (1986, 1987) addresses the factors
that generate logistically organized systems in
temperate climates. He concurs that, in general,
in temperate areas a foraging strategy is adaptive
to evenly distributed, scarce, and unpredictable
resources and generates a highly nomadic land—-use
pattern. However, in some temperate climates,
once effective means were developed for the
exploitation of small body sized, rapidly repro-
ducing (i.e., r—selected) resources such as grass
seeds, acomns, and rabbits, their utilization may
have been conducted under logistical strategies.
While there is a strong technological component to
this argument, the aspect that is significant for the
purposes of this discussion is the character of the
resource base. Hayden (1986:86) suggests that the
reliability, richness, and seasonal nature of the
resources are the critical aspects conditioning the
mode of resource use. Conaty (1987:60), based
on analogies with predator—-optimal foraging
strategies (Horn 1968), sees availability and
distribution (evenly distributed and stable versus
highly clumped and transient) rather than density
of the prey as the critical variables. Foraging
strategies appear to correlate with the exploitation
of evenly distributed and relatively stable resourc—
es. Collecting strategies appear to be more
commonly employed in the exploitation of
clumped and transient resources. Heffley
(1981:133) suggests the following classifications
of resources as important determinants of settle—
ment patterns: (1) evenly spaced and stable; (2)
mobile, clumped, and unpredictable; and (3)
clumped and predictable. Evenly spaced and
stable resources appear to be exploited by small
groups under a dispersed, relatively mobile settle—
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ment pattem (i.e., foragers). Mobile, clumped,
and unpredictable resources are often exploited in
bulk by larger mobile groups, but the larger return
for the energy invested generates storable surplus
which permits some degree of seasonal sedentism
(i.e., collectors). The highest degree of sedentism
is found in the context of clumped and predictable
resource exploitations (e.g., salmon runs by
Northwest Coast groups). Seasonal variations in
the mobility and patchiness of the resource base
can stimulate a shift in mobility strategies by
hunter—gatherers within a single year's cycle.
Groups such as the Tanana (Heffley 1981:140—
142), that exploit mobile, clumped, and unpre—
dictable resources for short periods in the spring,
summer, and fall and evenly spaced stable
resources throughout the remainder of the year,
practice a seasonally varying mix of logistical
(collector) and residential (forager) mobility.

One approach that characterizes resource
acquisition modes in terms of resource structure,
primary and secondary production, and biomass
accessibility, is provided by Kelly (1980, 1983).
Because it uses broad measures of resource
availability rather than focusing on a limited set of
arbitrarily chosen environmental attributes, it
offers a theoretically robust explanation to account
for global differences in resource acquisition.
Different effective temperature regimes and
rainfall amounts produce environments differing in
primary production and primary biomass. It is the
primary production and primary biomass that aid
in defining the structure and accessibility of
resources in a given environment, Primary pro—
duction refers to the amount of energy in vegeta—
tion remaining from the process of photosynthesis
after respiration. Primary biomass is the total
amount of standing plant mass present in a region
at a particular point in time. A third important
element, secondary biomass, represents the amount
of faunal mass present in a region at a given point
in time. Environments with relatively high ETs
have high primary and secondary biomass settings
(e.g., tropical forests). As ET decreases, the
primary and secondary biomass of the environment
also decrease. '

Primary biomass is shown by Kelly (1980) to
be inversely related to the accessibility of plant
and faunal resources, however. While tropical
forests have extremely high primary biomass, the
resources are largely inaccessible to human
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consumers. On the other hand, environments with
low ETs, such as the tundra, have much lower but
highly accessible secondary biomass. Holding ET
constant, the body size of the fauna decreases and
the individuals become more dispersed and less
accessible as primary biomass increases (e.g, in
tropical and subtropical settings). Holding pri—
mary biomass constant, as ET decreases the fauna
decreases in density but individuals are often of
larger body size, more gregarious, and more
accessible (e.g., in the Great Plains and tundra
settings). The implication is that high primary
biomass environments with small, dispersed,
secondary biomasses are exploited by residentially
mobile foragers, while low biomass environments
with large-bodied, gregarious fauna are exploited
by logistically organized, semisedentary or fully
sedentary collectors.,

Optimal Foraging Expectations

One aspect of resource procurement that is
not explained directly by these broad models is
the actual mix of resources utilized by prehistoric
groups given the regional resource structures
outlined above. At present, the detailed botanical
and faunal information needed to develop rigorous
and quantified expectations regarding the resources
utilized does not exist. Based on the extensive
literature on hunter—gatherer foraging strategies
(Pyke et al. 1977; Keene 1979; Winterhalder and
Smith 1981; Jochim 1983), however, some broad
expectations can be presented regarding the range
and mix of resources utilized and, by implication,
the seasons of use and overall mobility strategies.
These expectations will, in tumn, structure the
archeological predictions outlined later in this
chapter.

The optimal diet model predicts that in a
patch where resources are encountered at random
in proportion to their abundance, a predator will
take a resource item only if the retums from
obtaining and processing it are greater than those
gained from searching for and processing another
resource item. The model predicts that if the
return from the item at hand is less than the
alternate choice, then the item will be ignored and
the predator will continue searching for higher—
ranked resources (MacArthur and Pianka 1966;
Chamov 1976). Time and energy are often used
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as measures of cost and benefit in optimal forag—
ing models. In view of these currencies, a re—
source item is expected to be included or excluded
from the diet based on: (1) its rank in energy
gained per unit of handling time relative to other
resources; and (2) the abundance of higher—ranked
resources, or their encounter rate (O'Connell and
Hawkes 1981:108). Handling time consists of the
time used in the search, pursuit, and processing of
a given resource. Search time refers to the time
needed to locate a resource; pursuit time is the
time needed to capture it; and processing time is
the time needed to make the resource edible.
Pursuit time is reduced in the case of stationary
resources (e.g., acorn harvesting). In the case of
mobile resources, search time is expected to
decrease as resource density increases because of
the associated increase in encounter probability.
With increased resource mobility and/or decreased
resource density, search time increases. The
search time for mobile prey that move in predict—
able patterns is expected to be less than for prey
that move in random patterns. Predictability tends
to increase specialization in individual patch use
by reducing visits to unfavorable patches (Dyson—
Hudson and Smith 1978:25-26; Smith 1981:42-
49; Winterhalder 1981:28-32). Predictability also
allows a high degree of acquisition scheduling.

It is unclear, at present, whether for human
foragers the costs of tool manufacture and mainte—
nance should be considered in the overall costs of
exploiting different resources (Shott 1989).
Nevertheless, it is expected that in raw—material—
poor areas and under resource acquisition modes
with high rates of tool failure (e.g., projectile point
failure during hunting), tool replacement costs may
significantly increase the acquisition costs for
particular resources.

The model indicates that as the encounter
rate for higher—ranked resources goes up, lower—
ranked resources are eliminated from the diet and
vice versa, regardless of the absolute abundance of
lower-ranked resources.  This suggests that
foragers might react quite differently to the same
resource depending on the characteristics of other
resources available in a given situation. That is,
the structure of the resource, its composition,
relative density, and spatial distribution relative to
foraging populations condition the particular
resource items included or excluded from the diet.
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Regional Resource Structure

Because resource structure conditions mobili—
ty. it is crucial to define the nature of the resourc—
es within the project area. ET is used as an
estimate of resource structure in order to aid
comparability with Binford's (1980) and Kelly's
(1980, 1983) work. A calculation of the ET for
Willacy County results in a figure of 16.8° C, with
the average annual precipitation being 27.5 inches.
This ET value falls into Binford's semitropical
environmental zone in which fully-nomadic settle—
ment patterns dominate Ttesource acquisition
patterns. The mean length of the growing season,
327 days in Hidalgo County and 331 days in
Willacy County (Natural Fibers Information
Center 1987:237, 515), is similar to environments
in which ethnographic groups are characterized by
low dependence on storage (Binford 1980:16).

Analyses of global patiems of primary
production indicate that, in general, semitropical
and tropical environments have relatively high
levels of primary production and primary biomass
(Rosenzweig 1968:69; Whittaker and Likens
1975:306; Kelly 1983:284). Kelly (1983:284)
indicates that under conditions of high primary
production, primary and secondary biomass are
also high. On the other hand, the accessibility of
the primary production to humans and herbivores
is relatively low.

The project area and the broader region are
composed of five environmental zones (see Chap-
ter 1). These five zones crosscut geologic and
vegetational-community boundaries and represent
relatively homogeneous resource areas. In gen—
eral, primary production is considered to be high
along the Rio Grande but less so away from the
river. Because of climatological and geomorphic
circumstances, however, the environmental zones
are seen as being highly dynamic and consistently
changing resource settings. For instance, the
different stages of sand dune formation, stabiliza—
tion, erosion, and migration generate a variety of
microniches with associated vegetal and faunal
variability. Similarly, hurricanes and storms keep
the vegetation of the salt flats, marshes, and low
islands in stages of progressive and retrogressive
succession (Clover 1937:78). For example, Yucca
treculeana forests once grew near Boca Chica and
Port Isabel at the mouth of the Rio Grande but
were wiped out by the 1933 hurricane (Clover
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1937:80). Complex microniches occur in the
extensive areas of Holocene meander segments
and oxbow lakes. The deficient rainfall amounts
in the region preclude the development of fresh—
water marshes in the cutoffs and channel segments
except during wet cycles (Brown et al. 1980:54).
However, they retain slightly more moisture than
the surrounding areas and form microenvironments
inhabited by a variety of moisture—loving species
(Clover 1937:49-50).

The disruption of successional stages due to
anthropogenic factors also contributes to a highly
dynamic setting. Revegetation after overgrazing
results in an increase not only in brush cover but
also in species diversity (Johnston 1955:80).
Mesquite (Prosopis sp.) is the first woody brush
specics to become ecstablished followed by other
brush genera such as opuntia and yucca (Clover
1937:54,80; Johnston 1955:74). While the various
cacti are thought to be primarily invaders, Clover
(1937:84) indicates that more species are found in
the western portion of the project area. Alterna—
tively, this relationship could be due to either the
correlation of the species with calcareous soil
types or the general reduction in rainfall toward
the west. Yucca constricta is rather abundant
northeast of San Ygnacio in western Zapata
County, occurring in large and dense patches in
open grassy areas (Clover 1937:53), and this
distribution could be due to human interferences
and overgrazing. While the overgrazing discussed
by Johnston (1955) was caused by cattle, some
instances of prehistoric overgrazing (e.g., by local
faunal population explosions) may have occurred
and generated similar vegetational compositions.
The movement of active dunes in the sand sheet
may also generate successional stages mimicking
those seen as a result of overgrazing.

The vegetational and faunal diversity of the
environmental zones ensures that some resources
will be available for human exploitation at any
time in these settings. However, the distributional
predictability of the resources is reduced in some
patches (e.g., active sand sheets). A higher degree
of resource predictability may be afforded by
stabilized dunes; although early formation stages
may be less predictable, they offer an increased
variety of potentially useful resources (e.g.,
Atriplex, Amaranthus, and Chenopodium).

Two climax communities are noted in the
project area, live oak moties and riparian
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woodlands. Both of these communities offer a
relatively high degree of spatial and compositional
predictability. Live oak mottes (Querqus vir-
giniana), which form on stabilized dunes, are
distributed in Brooks, Hidalgo, Willacy, and
Kennedy counties and the coastal strip of Kleberg
and Nueces counties (Johnston 1955:89). Accord-
ing to Clover (1937:84), the most luxurious vege—
tation community, riparian woodlands, formerly
occurred in the alluvial soils of the Rio Grande
floodplain eastward from Penitas near the
Hidalgo/Starr county line. Due to the increase in
moisture toward the coast, vegetation tends to
increase in size and in number of species. Also,
plants with tropical affinities are more abundant in
the area adjacent to Brownsville (Clover 1937:84),
The wooded communities seldom grew more than
half a mile from the river due to decreasingly
available moisture. Similar woodlands may have
formerly occurred along some of the resacas in
southern Cameron County (Johnston 1955:123).
Another major plant resource was Agave
lechuguilla, but it is restricted to patches in the far
west in Zapata and Starr counties (Clover
1937:64).

The assumption is made here that the envi—
ronmental changes that occurred during the late
Holocene were not so great that the "resource
structure” (sensu Conaty 1987) changed dramati—
cally. More importantly, the changes that
occurred were not great enough to force resource
procurement patterns to move from a foraging
system to a logistically organized pattern. Envi—
ronmental changes almost certainly did occur, but
these changes were not as significant as those
thought to have occurred at the end of the Pleisto—
cene or during the middle Holocene. For exam-—
ple, the stable isotope analysis in Chapter 6
suggests that botanic changes did occur but more
details are required before these changes can be
incorporated into model formulations. In addition,
some indications exist that the coast may have
seen some changes. For instance, Hester (1980)
presents convincing evidence for an increase in the
salinity level of Baffin Bay and Laguna Madre
since ca. 4000 B.P. This hypersalinity changed
the species composition and reduced the overall
availability of local shellfish populations. How-—
ever, seasonal decreases in the salinity of Laguna
Madre caused by variations in rainfall (Brown et
al. 1980) suggest that there may have been a
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more—pronounced seasonal shift in the availability
of certain species rather than an overall decrease
in mollusca, Similar patterns of availability
probably occurred among fish species. Neverthe—
less, with the exception of early historic period
land—clearing impacts, the vegetational communi—
ties described above and in Chapter 1 are viewed
as having characterized the region throughout the
late Holocene for the purpose of developing this
model of hunter—gatherer exploitation.  Until
more—detailed data on paleoenvironmental changes
come to light, the assumption of late Holocene
paleoenvironmental stability, at least for purposes
of model building and developing model expecta—
tions, is necessary.

In sum, the larger project area is viewed as
a median primary biomass biome characterized by
a secondary biomass composed of small to
medium herbivores, relatively high species diver—
sity, and dispersed faunal distribution pattemns.
Combining resource structure with the relatively
high ET and relying upon the expectations derived
from Binford (1980), Heffley (1981), and Kelly
(1983), resource acquisition in the project area and
the adjacent region should be characterized by a
foraging system.

Ethnohistoric Resource Exploitation Patterns

The analysis of regional -ethnohistoric
accounts offers a view of the settlement and sub-
sistence patterns used by native groups inhabiting
the project area and its vicinity during the early
historic period. The reader is referred to the ex—
tensive ethnohistoric literature reviews found in
Ruecking (1953), Salinas (1986, 1990), and
Campbell (1988) for detailed descriptions of
Native American social organization, customs,
movements, and trade patterns in South Texas in
general, and the Lower Rio Grande Valley in
particular. Rather than reciting generalities in
these studies, a more selective and judicious use
of these accounts is appropriate for the specific
purposes of this analysis, namely the review of
information relating to settlement patterns and
subsistence practices. A reconstruction of these
patterns and practices can provide, in turn, an
initial assessment of how well the theoretical for—
mulations fit the actual ethnographic observations.

The Coahuiliecan settlement pattern has been
characterized as seminomadic with camps moving
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every two or three days (Ruecking 1953, 1955).
Ruecking (1953:489) notes that the areas sur—
rounding the camps were never completely ex—
ploited permitting the continued exploitation of re—
sources even after the camps were moved to other
locales. Settlements varied in size but most were
small (Campbell 1988:51). During scasons that
allowed some degree of group aggregation, maxi—
mum group size did not exceed 150-200 individu—
als, i.e., approximately 40 houses (Campbell
1988:18, 51). Although no minimum group sizes
are given in the ethnohistoric sources, they proba—
bly consisted of only extended families (e.g.,
maximum of 8-10 individuals) (Campbell
1988:51). The movement of groups was cyclical
and probably coincided with the ripening of
various plant foods. Because of the generally low
productivity of the area, the majority of the
daylight hours were spent foragiig (Campbell
1988:20; Salinas 1986:94). Apparently some
resource processing and consumption activities
occurred in the field while others took place in
camp. During the winter and in low-density
resource patches (e.g., agave collecting), foraging
trips may have extended as far as five to eight
miles from the camps (Campbell 1988:20). Win—
ter food shortages occurred frequently (Campbell
1988:17).

All animals encountered in the environment
were hunted, but the principal animal foods were
deer, peccary, rats, mice, snakes, snails, and
unspecified birds including waterfowl (Salinas
1986:213). Communal deer hunts were organized
by some groups but only in association with cere—
monial or other large group gatherings (Ruecking
1953:485; Campbell 1988:19). Various species of
fish were the main source of food for Indians of
the Rio Grande Delta. Fishing was done with bow
and arrow and yucca fiber nets. In some parts of
the region, fishing may have played a more im—
portant role during the winter months when plant
resources were scarce. It is unclear whether this
degree of seasonality also applied to groups in the
Rio Grande Delta or only to groups located farther
inland. Gathered foods included prickly pear,
mesquite, agave, garlic, onion, palm, unspecified
roots, fruits, and herbs (Salinas 1986:218). Pecans
and walnuts were consumed but primarily by
groups north of the project area in the lower
Guadalupe River valley (Campbell 1988:20).
Texas ebony, Pithecellobium flexicaule, also
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appears to have been utilized by some groups
during early autumn (Campbell 1988:26, 29).

A seasonal dichotomy is evident in resource
use. Prickly pear was the primary plant food in
the summer (late May through late August) while
various roots (e.g., agave)} served as staples during
the winter months (Campbell 1988:20). Plants
with edible roots were thinly distributed relative to
prickly pear (Campbell 1988:20). Groups north of
the project area (e.g., in the lower Guadalupe
River valley) substituted various nuts (pecans and
walnuts) for roots in the fall. During the period
leading up to and following the prickly pear
season, groups relied on a broad range of sparsely
occurring plant foods (Campbell 1988:29). Al-
though Cabeza de Vaca's reports of large prickly
pear patches refer to the arca encompassed by Jim
Wells, Duval, Kleberg, and Nueces counties
(Campbell 1988:11), even larger prickly pear
patches are reported in the early twentieth century
by Davenport and Wells (1918-1919: 209-211) in
Willacy, Hidalgo, and Cameron counties. If these
patches existed in prehistoric times as well, it is
likely that their utilization would have been
largely similar to that noted among groups living
in the lower Guadalupe River valley. Food
storage was minimal. Prickly pear, mesquite, and
agave were stored, but supplies lasted only short
periods. Fish were dried (Salinas 1986:216) and
stored by deltaic groups.

Most ethnohistoric sources suggest high
aboriginal population densities along the Rio
Grande floodplain and delta and north of Baffin
Bay. It appears that the area between Baffin Bay
and the Rio Grande was sparsely occupied during
the mid eighteenth century. Some ethnohistoric
groups are mentioned in northern Hidalgo and
Willacy counties, and their presence seems to be
correlated with salt exploitation at La Sal Vieja
and El Sal del Rey. Ruecking (1955:36-38)
associates the Lower Rio Grande Valley with the
Carrizo cluster of Coahuiltecan hunter—gatherers.
He names and shows the location of 51 groups
distributed along the Rio Grande Valley and Delta
extending south to the Rio San Fernando, west to
the lower reaches of Rio Alamo, and north into
modemn Willacy County. He notes, however, that
the range of the Carrizo groups may include the
entire area between the mouth of the Nueces River
and Rio San Fernando. It is unclear if this range
is an annual resource procurement range or if it
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represents the broad distribution of bands that
were lumped into the Carrizo cluster. Table 3
gives the name and approximate location of some
of the bands most frequently described in ethno—
historic accounts as living in the vicinity of the
project area (Salinas 1986:54-71; 89-93; 123-
132).

It is evident from the above summary that the
ethnohistoric groups utilizing the region were
highly mobile and had a subsistence pattern that
included a broad range of resources with some
degree of seasonal procurement. A large number
of animal species were exploited with some focus
on fish in the Rio Grande delta and deer in inland
river valley settings. Group sizes were small,
mobility was extremely high, and storage was
limited. A judicious use of the optimal foraging
model would require detailed calculations of
energy yield and handling cost for each of the
potential resources within the general project area
and the subsequent ranking of these resource items
based on these measures. Such data are not
available at present. In general, however, it is
evident that the patterns summarized above follow
optimal foraging expectations. Even though
handling costs appear to be relatively high for
prickly pear and especially mesquite beans
(Castetter and Underhill 1935; Castetter and Opler
1936; Bell and Castetter 1937), ethnohistorically
they were the highest ranked plant resources
during the summer. Because they occurred in
dense patches, their exploitation resulted in higher
yields per foraging trip. The intense utilization of
many or all parts of a resource may extend its
availability and offer sufficient gains to warrant
the higher short—term handling costs. Prickly pear
pads, tunas, and even the flour made of the seeds
were consumed both fresh and in sun—dried form.
Mesquite beans were also consumed both fresh or
dried and ground into flour by some groups
(Campbell 1988:37). Root crops were consumed
during the winter, and although relatively expen—
sive in terms of handling costs, they appear to
have been the most highly ranked resources during
an otherwise low plant yield season. The in-
creased reliance upon fish during winter also may
have been a response to the higher density and
yield of these resources during a season when
other high—yield resources were not available
(e.g., prickly pear).

Unfortunately, the ethnohistoric sources
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provide no information about individual group
territories and access to resources. It is probable
that under low regional population densities,
hunter—gatherer groups ranged over relatively large
areas and had unrestricted access to resources.
Such a situation may best apply to the Archaic
and early Late Prehistoric period occupations of
the area. With increased regional population
densities, however, it is probable that some
circumscription and reduced resource access may
have occurred. The nonterritorial pattemm may
have shifted to small bands occupying adjacent but
relatively well defined territories. Given the
types, amounts, and structure of the resources, a
highly mobile foraging system still should have
characterized resource acquisition in each territory.
The territorial pattern may have characterized land
use during the later part of the Late Prehistoric
period.

HUMAN ADAPTATION DURING
THE LATE HOLOCENE

The theoretical foundation defined above
argues that mobility is a result of resource scarcity
and low yield. However, three relatively produc—
tive palches are present within the project area:
the coastal estuarics in Cameron and Willacy
counties, the lower Rio Grande floodplain and
delta, and the stabilized sand sheet in extreme
northem Willacy and Hidalgo counties and
Kennedy County. It is likely that resource utiliza—
tion patterns varied in the three patches in
response to the overall density and dependability
of resources. This may have permitted increased
seasonal sedentism with increased territory defini—
tion in the Rio Grande floodplain and delta, or,
alternatively, in highly productive portions of the
coast and stabilized sand dunes. In addition, the
development of defined territories occupied pri—
marily by localized bands may have favored the
development of regional exchange networks in
both edible and nonedible resources as a risk—
reducing strategy (Wiessner 1977, 1982).

Of importance also are salt sources located
at La Sal Vieja and EI Sal del Rey, the exploita—
tion of which may have had a significant effect
upon regional mobility patterns. However, it is
probable that the systematic exploitation and
regional exchange or exportation of salt may have
played a greater role during the Spanish colonial



Chapter 3: Models of Late Holocene Human Adaptation in the Lower Rio Grande Valley

TABLE 3
SUMMARY OF ETHNOHISTORIC GROUPS, NAMES, AND LOCATIONS*

Date
Group Name Recorded | Location
Anda el Camino 1798 Northward from the Rio Grande to Arroyo Colorado, covered a large
part of Cameron County (54)
Ayapaquemes 1758 North side of lower Rio Grande, western Cameron County (57)
Cacolotes 1757 In vicinity of Camargo and Revilla, also possibly near the inland saline
lakes north of the Rio Grande (81-82)
Casa Chiquitas 1777 Northward from the Rio Grande in the vicinity of Mercedes, Texas; land
1790 on both sides of the boundary between Cameron and Hidalgo counties
(58)
Catanamepaque 1757 Southeast of the inland saline lake El Sal del Rey in northeast Hidalgo
County (52)
Comecrudos 1730 Lower Rio Grande and Reynosa, Mexico area (65)
1749
Comesecapemes 1757 Near the present boundary between Cameron and Willacy counties (52)
Como se Llama 1772 Ca. 35 miles north of Rio Grande; encamped at a locality between
1794 Carricitos Ranch and El Sal del Rey where Cameron, Willacy, and
Hidalgo counties join (68—69)
Cotonames 1757 North of Rio Grande and linked with inland saline lakes (La Sal Vieja
and El Sal del Rey?) (71)
Gummescapem (or 1757 South of a saline lake interpreted by Salinas as La Sal Vieja (52)
Gumesacapem)
Magquites (or 1766 Associated with the Rio Grande Delta (132)
Malaquitas)
Manos de Perro 1766 Between Corpus Christi and the Delta (132)
Mayapemes 1757 North side of Rio Grande near the coast. In southwest Cameron County
1790-98 | and/or in Willacy and Kenedy counties (89)
Mulatos 1777 Lower Rio Grande near Matamoros, Mexico but north of the river (93)
Pasnacas (or Pasnacanes) | 1766 Between Corpus Christi and the Delta (132)
Patun 1766 Between Corpus Christi and the Delta (132)
Pauraques 1777 East and west of the Cameron and Hidalgo County line (102)

*All information is derived from Salinas (1986); page numbers follow location in parentheses.

Table 3 continued on next page
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Table 3, continued

Date

Group Name Recorded | Location

Piguisas (or Piguicanes 1766 Between Corpus Christi and the Delta (132)

or Piguiques)

Pimaraqui (or 1766 Between Corpus Christi and the Delta (132)

Pamaques)

Pintos 1758 North side of Rio Grande in eastern Hidalgo County near the coast
1780 between the Rio Grande and the Nueces River (108)

Tompacuas (or 1766 Near the coast between Baffin Bay and the mouth of the Rio Grande 60

Tompaqueses) 1798 miles east of Reynosa (at Reynosa Diaz) and in Cameron, Willacy, and

possibly Kenedy counties (123)
Uscapemes (or 1757 Cameron County north of Brownsville (52)
Usapemes)

presence in the region. The occurrence of pre—
colonial archeological sites on the margins of
these lakes may indicate the utilization of a broad
range of aquatic and terrestrial resources attracted
to such bodies of water rather than the systematic
exploilation of salt.

Overview of the Models

Keeping in mind the spatial distribution of
the relatively more productive resource patches
(coastal estuaries, floodplain/delta, and stabilized
sand sheet) and the underlying assumption that
within the territory of each band, resource acquisi—
tion patterns were organized on a foraging basis,
three models are proposed for the project area
(Fig. 13). These models grew out of initial
formulations by Hester (1981), which were altered
later by Prewitt and Associates, Inc. (1986).
Model 1 (Fig. 13b) assumes a single territory
occupied by a single group (A) with a low popu-—
lation density. The lack of territorial boundaries
implies unobstructed access to all high— and low—
yield resource patches and nonedible resources
(e.g., lithic raw materials). Scasonal residential
moves, while not random, would have been condi—
tioned by patch location, resource productivity,
and rank.

Model II (Fig. 13c) assumes the existence of
linear band territories oriented perpendicular to the
Rio Grande and paralleling the coast. This
implies equal access of all bands to riverine
environments (i.e., the Rio Grande floodplain). It
emphasizes the importance of riverine and water
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resources in the distribution of band territories.
The group occupying the delta and coastal stretch
(Group C) would have had access to both of these
high-yield environmental zones. The movement of
this group during the annual foraging round would
have paralleled the coast and would have focused
on the exploitation of marine and estuarine
resources with some access to the sand sheet and
delta/floodplain resources to the north and south,
respectively. No direct access to upland plain
resources is presumed. The bands located on the
interior lowland and upland plains (Groups B and
A) would have had annual north—south—oriented
foraging patterns extending from the Rio Grande
floodplain across the interior plain to the sand
sheet. Intergroup exchange between bands occu-—
pying the three broad environmental zones would
have been minimal. However, access to products
from adjacent environmental zones by bands
occupying territories at the zone boundaries would
have encouraged interregional exchange networks.

Model III (Fig. 13d) assumes band territories
oriented perpendicular to the coast and paralleling
the Rio Grande Valley. This model focuses on the
importance of coastal resources and their equal
distribution among territorial bands. The band
located adjacent to the delta (Group A) would have
had access 1o a disproportionate amount of deltaic
and riverine resources while bands occupying
territories located farther to the north (Groups B
and C) would have inhabited water—scarce zones.
The annual band foraging territories would have
encompassed the shore and coastal estuaries
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COAST

SAND SHEET

UPLAND
PLAIN

LOWLAND
PLAIN

FLOODPLAIN

MODEL I

MODEL I MODEL II

Figure 13. Regional environmental zones and hypothesized land—use models. (a) environmental zones;
(b) Model 1, single territory; (c) Model II, Rio Grande territorial groups; and (d) Model III, coastal
territorial groups.
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and the inland environmental zones. Iniergroup
exchange networks may have developed and
operated in a south to north direction, particularly
between groups occupying territories along the Rio
Grande floodplain and those lacking access to
riverine resources. Exchange of coastal resources
with groups having no access to the coast is
expected to have occurred at the extreme western
edge of the project area in the upland plain (e.g.,
Starr County).

In each model, the Rio Grande was used as
a social boundary because the distribution of
prehistoric artifacts known from north and south of
the river has been used to suggest that the Rio
Grande acted as such a boundary in the past (Day
et al. 1981:47). This patiern appears to be sup—
ported by the fact that among modem hunter—
gatherers, streams and channels often are used to
form boundaries between neighboring hunter—
gatherers (Yellen 1977:39). In addition, archeo—
logical analyses have demonstrated that stream
channels and/or other landmarks often appear to
correspond with prehistoric territorial boundaries
among groups utilizing a hunter—gatherer form of
subsistence (Schiffer 1975:105-106; Sampson
1988).

Instecad of developing specific land-use
expectations for each of the three models, a
general description of foraging patterns is pre—
sented. These patterns describe broad resource
acquisition patterns for Model I and within each
band territory under either Model 1I or ITII. Fur-
thermore, it is assumed that band territorial
boundaries would have given rise to resource
exchange networks and would have impacted
intraterritory resource acquisition patterns to a
lesser degree.

Only residential base camps and locations
(Binford 1980) should occur under a foraging
system. Base camps would have been moved
often and over short distances (Kelly 1983). The
number and distance of moves should have been
conditioned by the productivity of the resource
paich and the size of the foraging unit (Kelly
1983). On a regional level, some differences may
be expected in residential base camp size. High—
yield resource patches (e.g., prickly pear patches,
stabilized sand sheet oak mottes, floodplain, delta,
and coastal estuaries) may have permitted some
degree of seasonal group aggregation resulting in
longer occupations by larger groups. Once highly
productive patches were exhausted and foraging
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groups moved out to exploit less productive
resources (e.g., lowland active dune fields, blow—
outs, channel remnants, and upland—plain yucca
and agave paiches), residential groups are expeci—
ed to have fissioned into smaller nuclear or
extended family foraging units. In these less
productive zones, it is expected that residential
base camps would have been smaller in size and
occupied for shorter periods because resources
may have been more rapidly exhausted within the
foraging radius of a camp (Kelly 1983). Group
aggregation and fissioning may have had a sea—
sonal character reflecting fluctuations in resource
availability.

Given the relatively short—term occupation of
prehistoric forager residential base camps and the
limited need for bulk—resource processing, it is
expected that features and facilities would have
been few and functionally nonspecific, generating
a poorly defined site structure (Binford 1980).
Residential base camps located in or adjacent to
highly productive resources may have contained
processing features or facilities (such as fish
drying racks). These features should have been
located marginal to frequently used site areas.
Artifact assemblages would have contained gener—
alized tool kits reflecting the broad range, low
quantities, and generalized resource—processing
techniques employed by foraging groups (Hayden
1986). Variability in assemblage size and com—
position may reflect differences in the sizes of the
occupying units and/or lengths of occupation, as
opposed to functional differences between residen—
tial base camps (Yellen 1977). While the
increased number of site types utilized by collec—
tors increases the likelihood of lithic reduction
activities occurring at sites other than base camps,
under a foraging system a broad range of lithic
manufacturing  activities (e.g., manufacture,
resharpening, rejuvenation, and discard) should be
represented at residential base camps.

Faunal and botanical remains should reflect
the broad range of resources exploited. Botanical
remains may be relatively good indicators of
season of occupation as base camps were posi—
tioned across the landscape to take advantage of
different resource harvesting schedules (e.g.,
prickly pear and mesquite in summer, root crops
and fish in winter). Small fauna such as mice,
snakes, and insects, coupled with age—structure
data on medium-sized mammals such as antclope
and deer, may provide similar information.
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Locations as defined by Binford (1980) are
different from residential base camps in that they
represent specialized loci of resource procurement
and processing. Locations generated by foragers
should have been small and would be archeologi—
cally less visible due to low-bulk resource pro-
curement and processing activities. Visibility may
increase if a high degree of locational redundancy
characterized foraging activities, for example at
prickly pear patches, oak mottes in stabilized sand
dunes, and water sources. Few features and facil—-
ities would have been constructed due to low=bulk
resource extraction and short—term site use. Most
processing activities are expected to have occurred
at residential base camps with the exception of
some related to prickly pear processing (Castetter
and Underhill 1935:23; Kroeber 1935:50-51).
Facilities and features (e.g., hearths) related to the
processing of small quantities of food consumed
on daily foraging trips should have low archeolog—
ical visibility. Site structure would have been
minimally developed due to the lack of mainte—
nance activities on such short—term sites. Tool
kits would have remained relatively generalized
reflecting the overall make-up of subsisience
activities. Artifact assemblages may have been
composed primarily of expedient tools and/or
tools discarded because of high transportation
costs (e.g., hammerstones, anvils, and choppers).
Tool maintenance and rejuvenation debris should
not occur or should be low in frequency at loca—
tions, while debitage from expedient tool manu—
facture may be found in high frequencies. This
relationship between rejuvenation and resharpening
versus manufacture debitage may have been
altered depending on raw material densities in the
region. Faunal and botanical remains will be
relatively scarce due to low-bulk resource pro-
curement and processing. Locations within forag—
ing systems should have been characterized by a
low degree of resource specificity. That is, a
relatively broad range of resources would have
been exploited from foraging locations resulting in
scarce but highly variable faunal and botanical
samples.

Analysis Attributes and Predictions
of the Models

Because lithic assemblages are integral ele—
ments of most subsistence—related activities, they
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may be used to investigate land—use patiems.
Furthermore, the procurement of both lithic raw
materials and subsistence resources is subject to
the same kinds of constraints. Given that the
parameters of the three models affect both subsis—
tence activities and resource procurement patterns,
it is assumed that an analysis of lithic asssem—
blages can serve as a test of the best fit between
the models and the archeological data. Such a test
is presented in Chapter 7, using twelve attributes:
(1) frequency of early reduction debitage; (2) fre—
quency of large debitage; (3) total debitage fre—
quency; (4) core frequency; (5) frequency of
resharpening flakes; (6) frequency of manufacture
failures; (7) frequency of exhausted tools; (8)
frequency of use-broken tools; (9) frequency of
reused tools; (10) frequency of edge—modified
debitage; (11) average number of working edges
per uniface; and (12) average number of utilized
edges per edge-modified flake.

Because these attributes are highly sensitive
to differences in distance from raw material
source and site use—intensity, they are well suited
to test the three models. Five factors affect the
spatial distribution and frequency of these attrib—
utes: (1) the distributions of raw materials in the
project area; (2) the distances of sites from raw
material sources; (3) the degree of decortication
and the form of the raw materials transported
outside of lithic source areas; (3) the environmen—
tal zone use—intensity; and (5) the presence and
positioning of band territories with respect to raw
material sources and environmental zones.

At present, lithic outcrops are known to occur
only in the extreme western and southwestern (i.e.,
upland plain and Rio Grande gravels near La
Joya) parts of the project area (Mallouf et al.
1977). For modeling purposes, it is assumed that
this is an accurate picture of the distribution of
usable lithic materials. Distance from these
sources is assumed to have significantly affected
lithic sample size and distribution. Some attrib—
utes are assumed to covary directly with distance
from source while others are expected to be
inversely corrclated. The degree of decortication
and the form in which raw materials - were trans—
ported from the upland plain to material-poor
zones should have affected the nature of the arti—
fact samples in both areas. For this discussion, it
is assumed that raw materials were decortified at
the sources and transported in a decortified state
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(i.e., prepared cores, blanks, preforms, and fin—
ished tools) across the project area. The use—
intensity of a given resource patch, defined as the
number of people per occupation episode, the
number of revisits per year, and/or the duration of
individual occupation episodes, should have
affected assemblage size. Holding the distance
from raw material sources constant, it is assumed
that the more intensive the site use, the larger the
lithic assemblage. Finally, the arrangement of
band territories also should have limited access to
lithic resources. Because under Model II only the
upland plain group had access to lithic resources,
it is necessary to consider the operation of an
interregional raw material exchange network. The
nature of the network, coupled with the exchange
paths and the form of the materials exchanged,
will have affected the lithic assemblages encoun—
tered at sites in the project area.

Predictions regarding the twelve lithic attrib—
utes for each of the three models are shown in
Tables 4, 5, and 6. These predictions are ground-
ed in cross—cultural ethnographic and ethnoarcheo—
logical data and by no means represent the entire
range of variability that could have existed in
prehistoric contexts. Furthermore, it is important
to keep in mind that a comparison of the regional
archeological data with the predictions outlined in
these matrixes is a test of these assumed relation—
ships rather than of the models themselves
(Binford 1983:10-15).

The symbols used in the matrixes (+, =, )
reflect the predicted frequencies of an attribute in
relation to a homogeneous distribution throughout
all cells. For example, a "+" in a cell for re—
sharpening flakes indicates that the observed value
of resharpening flakes in that particular cell should
be greater than if resharpening flakes had an even
distribution across the landscape. Thus, "+" refers
to attributes occurring in greater than predicted
frequencies, "-" reflects less than predicted fre—
quencies, and "=" indicates attributes occurring in
frequencies equal to the predicted values given a
homogeneous distribution.

Madel I, Single Group and Territory

A number of parameters related to lithic
resource distributions, lithic procurement, and
environmental zone use—intensity underlic the
specific predictions of Model 1. It is assumed that
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a single group occupied the entire project area and
had unlimited access to all environmental zones
(see Fig. 13). The most intensively used zone was
the Rio Grande floodplain and delta, followed in
decreasing order by the coast, sand sheet, lowland
plain, and upland plain. Even within low-
resource—yield environmental zones, more-
intensive site occupations are expected to have
occurred at the boundaries between low- and
high-yield zones (e.g., lowland plain and coast;
upland plain and sand sheet; and upland plain and
floodplain). Lithic resources were available only
in the upland plain zone, and as a result, the
farther east a site was located, the greater the
distance from raw material sources.

The model-specific predictions presented in
Table 4 are summarized below. The frequencies
of early reduction debitage, large debitage, total
debitage, and manufacture failures are predicted to
decrease with increasing distance from raw mate-
rial sources within the Rio Grande floodplain and
sand sheet. A similar west to east decrease is
anticipated in the lowland plain, but lower fre-
quencies of the four attributes are anticipated in
the western portion of this zone due to lower use—
intensity. The coast should have consistently low
frequencies of these attributes due to the great
distance from lithic sources. Conversely, the
upland plain should have consistently high fre—
quencies due Lo the availability of raw materials.
The frequency of cores is predicted to be lowest
in the coast due to the distance from source areas.
Because of the low use—intensity of the lowland
plain, equally low frequencies are anticipated
throughout this zone, even in the western portion
which borders the upland plain. Core frequencies
should decrease from moderate levels in the
western and central portions of the Rio Grande
floodplain and sand sheet to low counts in the
eastern sections. Both the lower frequencies of
cores in the western portions of the two zones and
the west to east decrease are due to the effects of
increasing distance from material sources. The
frequencies of resharpening flakes and use—broken
tools are assumed to be conditioned by the same
factors and should show the same pattern.
Resharpening flakes and use—broken tools are pre—
dicted to be equally frequent within all portions
of the Rio Grande floodplain due to the high use—
intensity and greater length of occupation of the
entire zone. Similarly high frequencies should




TABLE 4
LITHIC ASSEMBLAGE PREDICTIONS, MODEL I

6t

o Chsits Ry Sand Sheet Upland Plain Lowland Plain Coast
Floodplain
West Central FEast | West Central East | North Central South | West Central East | North Central South

Early reduction debitage + = = N = - 3 g 4 = =3 - = = —
Large debitage - = - + = - + + $ > _ _ _ _ _
Debitage frequency + = - + - = + £ 4 - = = = _ _
Cores = = = = = + + + - - - - - -
Resharpening flakes + 4 + = = = - s <. = _ - + + +
Manufacturing failures + - + = - + + + = ~ = = o =
Exhausted tools + = = + = + + + + = i = = =
Use—broken tools * + + = = = - B - - - + + +
Reused tools = + - == + B - = = = = = + " +
Edge—modified flakes = + = = + - - = - = = o ® +
Edges/uniface = + + = + + - - = - = 3 % +
Edges/modified flake = = B = - + = i = - - - 4 4 "
Note: Symbols indicate expectations relative to assumed homogeneous distribution; "+" = greater than expected , "=" = average expected, "-" = less than

expected.
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TABLE 5
LITHIC ASSEMBLAGE PREDICTIONS, MODEL II
Rio Grande Delta Upland | Lowland
and Plod dplﬂiﬂ Sand Sheet Plain Plain Coast
Groups Groups Group Group Group

A B C A B C A B c
Early reduction debitage + - - = = =2 + - =
Large debitage + = = = = = + = =
Debitage frequency + = - - - = + - -
Cores + - - = - 4 - —
Resharpening flakes + + + = = - = = +
Manufacturing failures + - = = & = $ = .
Exhausted tools + -+ + = - 4 = -
Use—broken tools + + + = = - - +
Reused tools = = = = e & = 2 5
Edge-modified flakes = = = = + + - b +
Edges/uniface = = = = s + = = i
Edges/modified flake = = = = + + = = +
Note:  Symbols indicate expectations relative to assumed homogeneous distributions; "+" = greater than

expected, "=" = average expected, "-" = less than expected.

occur throughout the coast due to great distance
from lithic source areas and high use—intensity.
Intrazonally, even and moderate frequencies of
both attributes are predicted in the sand sheet due
to the relative closeness of the western portion to
lithic sources and relatively low use—intensity.
The lowest frequencies of resharpening flakes and
use—broken tools should occur in the least inten—
sively used lowland plain and in the upland plain
where raw materials are readily available.

It is anticipated that high frequencies of
exhausted tools will occur at or near raw material
sources and moderate frequencies at high use—
intensity zones. High frequencies of exhausted
tools are expected in the western portion of the
lowland plain near raw material sources, but low
frequencies should occur in the remainder of the
zone due to low use—intensity and greater distance
from lithic sources.

The frequency of reused tools and the mean
number of working edges per uniface within a
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zone are assumed to be conditioned by use—
intensity and distance from raw material sources.
The highest frequency of reused tools and the
highest mean number of working edges per uniface
are expected throughout the coast and in the
central and eastern portions of the Rio Grande
floodplain and sand sheet due to greater distance
from lithic sources. The western portions of the
latter two zones should have slightly lower fre—
quencies due to reduced distance from raw mate—
rial sources. The frequencies of the two attributes
should be low in the western portion of the low—
land plain due primarily to low use—intensity. The
central and eastern portions of this zone are
anticipated to have moderate frequencies due to
greater distance from lithic sources. Consistently
low frequencies are expected thoughout the upland
plain due to the availability of raw materials.
The frequency of edge-modified flakes and
the mean number of utilized edges per flake are
assumed to be conditioned by the same factors.
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TABLE 6
LITHIC ASSEMBLAGE PREDICTIONS, MODEL III
Rio Grande Delta Lowland

and Floodplain | Sand Sheet | Upland Plain Plain Coast

Groups Groups
Group A GroupC | A B C | GroupB | A B C
Early reduction debitage = + + + = - = =
Large debitage = = + - + = = —
Debitage frequency = = + 4 3 — _ _
Cores = 2 3 + - - - s
Resharpening flakes + + - - - + + +
Manufacturing failures = + - + = - - —
Exhausted tools = + + + = = =
Use-broken tools i 4 = = — - + + .
Reused tools - ¥ B = gt g + +
Edge-modified flakes + + - - - = & % +
Edges/uniface + + - - - = + # +
Edges/modified flake + + - - - = g & o

Note: Symbols indicate expectations relative to assumed homogeneous distribution; "+" = greater than expected,
"=" = average expected, "-" = less than expected.

The two attributes are anticipated to increase with
increasing distance from lithic sources and
increasing use—intensity. The highest figures are
anticipated for the coast and the eastern segments
of the Rio Grande floodplain and sand sheet.
Although the western portions of the latter two
zones are close to raw material sources, these
areas are predicted to have moderate frequencies
of edge-modified flakes and mean numbers of
utilized edges per flake due to greater use—
intensity. The entire upland plain and the westemn
and central portions of the lowland plain should
have low frequencies due to raw material avail-
ability and low use—intensity. The eastern portion
of the lowland plain should have slightly higher
frequencies due to greater distance from material
source.

Model 11, Rio Grande Territorial Groups

A number of general assumptions that alter
the parameters of the first model underlie the
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predictions defined for Model II. At the risk of
oversimplification but for the purposes of model—
ing, it is assumed that three territorial groups
occupied the project area (Groups A, B, and C).
Group territories were arranged perpendicular to
the Rio Grande and provided differential access to
neighboring environmental zones (see Fig. 13c). It
is assumed that the easternmost group (Group C)
had no direct access to the lowland and upland
plains and that the northern and southern portions
of the group territory provided access to the sand
sheet and delta, respectively. No lowland plain
access is assumed for this group because of the
accessibility to the more productive delta and sand
sheet. The central group (Group B) had no direct
access to the coast and upland plain, and its terri—
tory contained portions of the Rio Grande flood—
plain, the lowland plain, and the sand sheet. The
westernmost group (Group A) had no access to the
coast and lowland plain, but the northern and
southern portions of its territory provided access
to the sand sheet and Rio Grande floodplain,
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respectively. It is assumed that in the case of the
westernmost and central groups (Groups A and B)
the most intensively used zone was the Rio
Grande floodplain, followed by the sand sheet and
upland plain (Group A) and lowland plain (Group
B). The easternmost group (Group C) occupied
and used the delta and floodplain most intensively,
followed by the coast and the sand sheet.

Because the Rio Grande delta and floodplain
were the most productive environments in each
group's territory, it is anticipated that these were
occupied the longest and that intergroup exchange
of lithic raw materials occurred there. While the
westernmost group had direct access to raw mate—
rial sources, Groups B and C received raw mate—
rials in the form of decortified cores, finished
tools, and/or blanks and preforms. Greater
degrees of reduction may have occurred as
artifacts moved eastward from raw material
sources. Because under this model the Rio
Grande floodplain functioned as an artificial lithic
source area, the twelve lithic attributes are antici—
pated to occur in similar pattems as discussed in
Model I, except that distance—related relationships
should be noted in a south—north fashion from the
floodplain rather than from the actual lithic source
areas in the upland plain.

The differences in the assumptions underlying
Models I and II alter the predicted distributions of
the twelve lithic attributes within and across envi—
ronmental zones (see Table 5). The frequencies of
early reduction debitage, large debitage, total
debitage, cores, and manufacture failures are
assumed to be higher in the western portion of the
Rio Grande floodplain, the territory occupied by
Group A. Because of the nature of the assumed
raw material exchange network, the frequencies of
the five attributes in the Group B and Group C
portions of this zone should be equal but less than
in the Group A territory. The frequencies of the
five attributes should be moderate in the sand
sheet Group A territory adjacent to the upland
plain; however, the frequencies in the other two
group territories in the sand sheet should be
equally low because of the greater distance from
material sources. Similarly low frequencies are
predicted in the lowland plain occupied by Group
B and the coast occupied by Group C. The pre—
dicted pattern in the central and eastern portions of
the sand sheet is conditioned by the distance from
the locus of raw material exchange, the Rio
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Grande floodplain. The low frequency of the
attributes in the lowland plain occupied by Group
B is due primarily to low use—intensity, The dis—
tance of the coast, occupied by Group C, from
material sources, coupled with the decortified and
relatively finished nature of the artifacts brought to
this zone, should generate low frequencies of early
reduction debitage, large debitage, total debitage,
cores, and manufacture failures. Conversely, the
availability of raw materials in the upland plain
Group A territory accounts for the high frequencies
of these attributes.

Resharpening flake and use—broken tool fre—
quencies are predicted to be high within the Group
A and B territories and the Group C territory seg—
ments located in the Rio Grande floodplain and
the coast. The pattern is assumed to be most
strongly conditioned by the greater use—intensity
of sites in these zones. Moderate frequencies are
anticipated throughout the sand sheet due to low
use—intensity. The frequencics of these are pre—
dicted to be lowest in the lowland plain Group B
territory, The frequency of resharpening flakes
and usc-broken specimens in the upland plain
Group A territory should be the same as in the
lowland plain occupied by Group B. However,
the pattern should be the result of a combination
of reduced use—intensity and availability of raw
materials. It is anticipated that exhausted tools
will be frequent at the sources of raw materials,
which in the case of Model 1I is in the upland
plain Group A temritory and in the Rio Grande
floodplain occupied by all three groups. Exhaust—
ed tools should be found in moderate frequencies
in the sand sheet and coast. The lowest frequen—
cies should occur in the lowland plain Group B
territory due to low use—intensity.

The frequency of reused tools and the mean
number of working edges per uniface is predicted
to be high in the Group B territory in the sand
sheet and in the Group C territory of the coast. A
similarly high frequency and mean should be noted
in the portion of the Group C territory located in
the sand sheet. The pattern is assumed to respond
to the higher use—intensity of these zones and the
lack of raw materials. The moderate frequency in
the Group A territory in the sand sheet is due to
its proximity to the raw-material-rich upland
plain. The moderate frequencies anticipated along
the Rio Grande are assumed to be the result of
less raw material stress in this zone, high
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use—intensity, and the assumed intrazonal
exchange of lithic materials. The lowland plain
Group B territory should have lower frequencies
of these attributes than the Rio Grande floodplain
because of decreased use—intensity. Low frequen—
cies of reused tools and low mean numbers of
working edges per uniface should occur in the
Group A territory in the upland plain due to the
availability of raw materials. The Group B terri-
tory, the portion of the Group C territory located
in the sand sheet, and the coastal portion of the
Group C territory should have high frequencies of
reused tools and mean numbers of edges per
uniface because of the more intensive use of these
segments.

The frequency of edge-modified flakes and
the mean number of utilized edges per flake are
predicted to pattern in a similar manner. High
numbers of modified edges should occur in the
Group B territory, the Group C territory segment
located in the sand sheet, and in the coastal Group
C territory. In both cases, the patterns are condi—
tioned by use—intensity and distance from material
sources. The Group A territory in the sand sheet
is anticipated to have moderate frequencies of
these two attributes because of lessened raw
material stress near the upland plain. The lowland
plain should also have a moderate frequency of
edge-modified flakes and a moderate mean num—
ber of utilized edges per flake because it is
assumed that the lowland plain contains resources
that could be exploited with a tool kit composed
primarily of expedient tools. Because raw mate—
rial stress is reduced along the Rio Grande and
use of this zone was intensive, the frequencies of
edge-modified flakes and the mean numbers of
utilized edges per tool in all group territories in
the Rio Grande floodplain are anticipated to be
moderate.

Model 111, Coastal Territorial Groups

The assumptions underlying this model are
probably oversimplifications but are necessary for
modeling purposes. It is again assumed that three
groups occupied the project area (Groups A, B,
and C). Group territories were arranged perpen—
dicular to the coast, which is assumed to have
been the primary source of dietary resources for
all three groups (see Fig. 13d). Because of the
spatial arrangement of group territories with
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respect to the environmental zones, it is assumed
that Group C had no access to the lowland plain
or the Rio Grande floodplain and that its territory
included portions of the coast, sand sheet, and
upland plain. Group B had no access to the Rio
Grande floodplain or the sand sheet, and its terri—
tory transected the coast, the lowland plain, and
the upland plain. Group A had no access to the
lowland plain or the sand sheet, and its territory
included portions of the coast and Rio Grande
delta and floodplain; its western segment also
provided access to the upland plain. In the case
of Group A, the most intensively used zone is
assumed to have been the coast and delta region,
followed by the inland portion of the Rio Grande
floodplain and the upland plain. Group B also
occupied and used primarily the coast, followed
by the lowland plain and upland plain. Group C,
the northernmost group, most intensively used the
coast followed by the sand sheet and upland plain.
It is assumed that cach group had direct access to
lithic sources located in the upland plain. Raw
materials were transported from the source areas
in decortified form (i.e., prepared cores, blanks,
preforms, and finished artifacts).

Given these underlying assumptions, the
following lithic attribute distributions are predicted
(see Table 6). The frequencies of early reduction
debitage, large debitage, total debitage, cores, and
manufacture failures are expected to pattern simi—
larly. The upland plain group territories are pre—
dicted to have the highest frequencies of these
attributes. The Rio Grande floodplain occupied by
Group A, the lowland plain occupied by Group B,
and the sand sheet occupied by Group C are antic—
ipated to have moderate frequencies. The intra—
zonal and interzonal pattemns in these five attrib—
utes are conditioned by distance from the lithic
source areas. The frequencies of resharpening
flakes and use—broken tools should pattem simi—
larly. The Group A territory segment contained in
the Rio Grande floodplain and the Group C
segment located in the sand sheet should have high
frequencies of these two attributes due to more—
intensive use. The coastal portion of each group's
territory also should have high frequencies due to
both distance from material sources and greater
use—intensity.  The lowland plain Group B
territory should have moderate frequencies of
resharpening flakes and use—broken specimens
because of distance from material sources and low
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use—intensity, All group territories in the upland
plain are anticipated to have low frequencies of
the two attributes due to the availability of raw
materials and the low use—intensity.

Exhausted tools are assumed to occur fre—
quently in the upland plain because of low
replacement costs. Moderate frequencies are pre—
dicted in all other zones. Unlike the Model 1
expectations, the lowland plain occupied by Group
B will have moderate frequencies due to the
slightly greater use—intensity assumed under this
model. The frequencies of reused tools and edge—
modified flakes and the mean numbers of working
edges and utilized edges on unifaces and edge—
modified flakes are assumed (o respond to similar
conditioning factors. The highest frequencies and
means are anticipated along the coastal portion of
each group's territory, the Rio Grande floodplain
and delta occupied by Group A, and the sand
sheet occupied by Group C. Moderate figures
should occur throughout the lowland plain
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occupied by Group B because this is the second—
ranked resource zone in this group's territory. The
lowest frequencies are anticipated for the upland
plain because of the availability of raw materials.

These expected patterns are proposed here to
serve as hypotheses describing the relationships
between particular analytical categories and con—
ditioning factors such as raw material availability
and environmental zone use—intensity. It is hoped
that the interzonal distributional patterns for the
various analytical categories can be used to char—
acterize the organization of technology of the
groups that utilized the project area, and an
attempt to achieve this goal is presented in
Chapter 7. Regardless, the comparison of these
assumed relationships with actual archeological
patterns should contribute to the refinement of the
assumptions and the advancement of our under—
standing of the operation of both land—use systems
and resource procurement strategies under the
particular constraints operating in the project area.



OBJECTIVES AND METHODS

by Gail L. Bailey and C. Britt Bousman

Chapter 3 outlines the researth framework
within which the cultural resources of the
Hidalgo—-Willacy Drainage Ditch project were
investigated. This chapter presents the objectives
and methods of the National Register testing of
five prehistoric sites——41HG128, 41WY112,
41WY113,41WY 134, and 41WY140. The objec—
tives were based on defined gaps in the archeo—
logical record of the project area and were intend—
ed to provide the information necessary for
assessing National Register eligibility. The field
and laboratory methods were designed to provide
the specific information required to address the
research design (see Chapter 3), to more
adequately and accurately assess the sparse
archeological record of far South Texas, to assess
the geological context of the archeological occur—
rences, and to insure that the results of the present
project were comparable (o the results of the pre—
vious projects on the Hidalgo—Willacy Drainage
Ditch.

ARCHEQLOGICAL OBJECTIVES

The Phase I investigations identified 27
archeological sites that were judged to be
potentially eligible for listing on the National
Register of Historic Places; from these, 7 were
recommended for National Register testing (Hall
et al. 1987:77). Subsequently, however, it was
agreed by the Hidalgo County Drainage District
No. 1, the Willacy County Drainage District No.
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1, the State Historic Preservation Officer, the
Galveston District Corps of Engineers, and
Prewitt and Associates, Inc. that a select group of
five sites subjected to Phase II excavations would
meet the sampling requirements.

Development of the ethnohistorical, archeco-
logical, and paleoenvironmental records, along
with an analysis and synthesis of these data, is the
long—term objective of the Hidalgo—Willacy
Drainage Ditch cultural resource investigations.
Salinas (1986, 1990), along with Ruecking (1953,
1955), provides an adequate ethnohistoric record
for the project area, and it is unlikely that
additional ethnohistoric work on known documents
would greatly enhance this data base. The paleo—
environmental and archeological records are still
deficient, however, and their development is the
major concemn of this project. Full synthesis of
these data must await construction of more
complete and detailed paleoenvironmental and
archeological records, but a general model has
been proposed (Prewitt and Associates, Inc. 1986)
and is elaborated upon in Chapter 3. Obviously,
analysis and synthesis rarely occur in a single
step, and the development of a research design,
models, hypotheses, and tests of hypotheses should
account for new data as it is recovered and should
be fine—tuned as research proceeds. As part of
this process, an additional objective of this project
was to provide a data base that could be used for
spatial and temporal intersite comparisons and,
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more specifically, for the first round of hypothesis
testing of the models proposed in Chapter 3.

The five archeological sites reported here
were selected for Phase 11 testing to provide (1) a
sample of sites across the deltaic plain to assess
spatial variability in the archeological record; (2)
a sample of shallowly and deeply buried archeo—
logical sites to flesh out chronological patterns in
the archeological record; and (3) a record of the
depositional environments in which archeological
remains occur. It was hoped that these sites
would yield information on the . sequences of
paleoenvironmental and cultural changes during the
period of known human habitation. The character—
istics on which the five sites were chosen for
Phase II testing are presented below.

Site 41HG128 is a large site located adjacent
1o a relatively deep blowout depression. Several
tool types (gouges, bifaces, and scrapers) were
collected during the Phase I survey, and mussel
shells and numerous bumed clay lumps were
noted. A possible historic component was also
observed. The potential to yield environmental
information and the high frequency of tool types
were factors in recommending this site for further
work.

Site 41WY112 is located adjacent to a
blowout depression. During the Phase I investi-
gations, lithic debitage, mammal bones, one conch
shell fragment, and bumed clay lumps were
observed along the ditch banks at ca. 40 cm below
the ground surface. The variety of malterial types
present and the association with the blowout
suggested that this site could yield both geologi-—
cally and archeologically significant data.

Site 41WY113 yielded a human burial during
the Phase I investigations and two bifaces during
a follow-up visit (see Appendix A). The initial
excavation was limited to recovery of the burial,
and more information was necessary to determine
if this is also a habitation site. Good bone pres—
ervation, the potential for additional burials, and
the presence of tools were also factors in recom—
mending this site for further work.

Site 41WY134, located at the edge of a
blowout depression, yielded numerous burned clay
lumps, lithic debitage, and mammal bones during
the Phase I work. The variety of materials and
the potential for environmental data from the
blowout deposits made this site a good candidate
for further work.
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Among the sites tested, 41WY 140 is uniquely
situated adjacent to a small rise. Chipped stones
and burned clay lumps were observed along the
Drainage Ditch banks at depths of 1-1.5 m and
2-3 m below the surface. The topographic setting
and the possibility of deeply buried cultural
deposits suggested that this site could contribute to
an understanding of the geology of the region and
could provide data for intersite comparisons and
hence interpretations of settlement patterns.

The specific goals of the work at each site
were to determine the vertical and horizontal
extent of the cultural deposits, to assess the
integrity of the cultural deposits, to determine
whether or not features are present, to assess the
density of artifacts, to excavate an adequate
sample of the site so that a reasonable estimate
could be made of the amount of cultural materials
present and, lastly, to identify the age of the
cultural deposits through absolute or relative
dating. These data could then be used for Nation—
al Register assessments and recommendations for
future investigations,

GEOLOGICAL OBJECTIVES

The Phase II geological investigations had
four objectives. The first was to assess the
geological context of the archeological materials
at each site. As this area is heavily disturbed by
historic agricultural activities (Mallouf et al. 1977)
and ditch construction, the effects of these distur—
bances on the archeological record had to be
identified. A second and related objective was to
establish the chronological sequence of deposition
at the sites. Little is known about the late Pleis—
tocene and Holocene sedimentary chronology from
the Rio Grande Delta region of Texas, and
chronometric dates are sorely needed. A third
objective, establishing the nature of the sedimenta—
ry and pedogenic processes active in site forma-
tion, required the identification of the depositional
environments reflected by the stratigraphy and
sediments, The last objective was to initiate
palecenvironmental studies in the project area.
‘While pollen and phytolith samples were collect—
ed, it was decided that the geological deposits
lacked sufficient stratigraphic resolution and
context for these types of studies to provide useful
and unbiased results.  Consequently, stable
isotopes were selected as the most productive type



of paleoenvironmental data that could be obtained
from the prehistoric geological deposits exposed
during the present project.

METHODS OF INVESTIGATIONS
Archeological Field Methods

The five sites reported here——41HG128,
41WY112, 41WY113, 41WYI134, and
41WY 140—were located initially during Phase 1
investigations through examination of ditches after
their excavation. They were relocated for Phase
II testing using mileage designations on the State
of Texas Site Data Forms. Prior to subsurface
investigations, proton magnetometer surveys were
conducted at 41WY 112 and 41WY 113 to evaluate
the utility of magnetometry in the project area
(see Appendix B). The tasks accomplished
following the magnetometer surveys are described
below.

The first task was to conduct a pedestrian
survey of each site. This was accomplished with
a six—person crew aligned perpendicular to the
ditch bank and walking parallel to the drainage
using pin flags to mark any observed cultural
materials. A semi—permanent datum (a 30-cm
long, 1/2—inch—diameter rebar stake) was then
placed in the spoil pile above the road, with ca. 3
cm of the daium stake exposed above ground
surface. At 41WY112, datum markers were
placed at both the east and west ends of the site.

At most sites, the geological trench excava—
tions preceded the excavation of archeological test
units, and this provided a preview of the stratig—
raphy encountercd during the hand excavations.
This permitted the rapid identification and removal
of disturbed historic deposits and overburden in
archeological test units. At one site, 41HG128,
test units were placed adjacent to geological
trenches, the overburden was removed mechanical—-
ly, and the hand excavations were begun at the
bottom of the disturbed deposits. This procedure
was not possible at all sites because the geologi—
cal trenches often were placed in arcas where they
would provide a comprchensive view of the
sediments, and these locales were not the most
opportune spots for archeological test units.

A minimum of four 1x1-m test units was
excavated at each site. Test units were placed to
sample the entire sile area and investigale any
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features or artifact concentrations exposed along
the ditch banks. Test units were numbered
sequentially as they were excavated. At
41WY113, test units were also placed over anom—
alies identified in the magnetometer survey (see
Appendix B), The test units were excavated in
arbitrary 10—cm levels to maintain vertical control
in depositional zones greater than 20-cm thick.
‘When natural stratigraphy could be discemed, the
excavation levels corresponded to stratigraphic
zones, The excavation levels were numbered
sequentially starting with Level 1 at the modern
ground surface. This level usually consisted of
the overburden zone which varied in thickness and
was removed as one level. Vertical control was
maintained by a line—level datum placed at the
edge of each test unit. All excavated matrix was
water screened through 1/4—inch-mesh hardware
cloth. A sample from cach level at all test units
was fine screened and consisted of the northeast
50x50-cm quadrant of the level.

The water—screening system (see Appendix
E) consisted of a 5-horsepower agricultural pump
feeding two 3/4—inch-diameter discharge hoses
(50 and 100 ft) with control nozzles set up at two
screening stations (Fig. 14). A similar sysiem
using a trash pump was also employed periodi—
cally. When needed, a deflocculant (sodium
hydrochloride) was used to soak the excavated
matrix prior to screening. For fine screening, a
1/16—inch-mesh window screen, attached to the
1/4-inch screen frame on one side to prevent
strong winds from blowing it away, was laid into
the screen and another 1/4—inch screen was placed
on top. A sample quadrant of each level was
screened through the 1/4—inch screen and then
through the fine screen. Artifacts, bumed clay
lumps, snail shells, mussel and marine shells,
calcium carbonate and manganese concretions, and
modern materials were collected and tagged with
the appropriate provenience.

The test units, backhoe trenches, line level
datums, site datums, and general topography were
mapped using a transit and metric stadia rod.
Each site was also documenied with 35—-mm color
and black—and—white photographs.

Geological Methods

A number of procedures were applied to
accomplish the objectives of the geological
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Figure 14. Photograph showing water—screening system at 41WY 112, looking north.

investigations. First, a review of the background
geological literature was undertaken. This indi—
cated that no active fluvial deposition occurred at
the sites during the period of human occupation,
and that colluvial and eolian deposition and
pedogenic alteration could be expected.

Two to five trenches were excavated
mechanically across each site for the geological
investigations. A trackhoe with a 150-cm—wide
bucket and an operator were provided by the
Willacy County Drainage District for the excava—
tions in Willacy County, and the Hidalgo County
Drainage District provided a backhoe with an 80—
cm-wide bucket and an operator for the excava—
tions in that county. Geological trenches were
placed so as to provide a comprehensive view of
the deposits containing cultural materials.

Backhoe trenches and test unit wall profiles
were described, photographed, and selectively
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sampled for textural analysis. Descriptions of the
deposits used the geologically neutral concept of
"zone". Zone transitions were identified by
changes in color, particle size, sorting, cohesive—
ness, structure, and boundary attributes. Each
recorded stratigraphic entity met the definition of
a zone as "any regular or irregular . . . layer . . .
of earth materials . . . characterized as distinct
from surrounding parts by some particular prop—
erty or content” (Gary et al. 1972:80). This
versatile concept permits designation of any
perceived layer in a profile as a zone whether it
resulted from pedogenesis, sedimentation, cultural
activity, or an unidentified process as long as it is
readily distinguishable from adjacent zones. When
sufficient information was available, a zone was
assigned a specific label.

All sediment colors were read when the
samples were moist using a Munsell Soil Color



Chart. All sediment textures were estimated in
the field by feel following the guidelines set forth
by Soil Survey Staff (1962, 1975) and Olson
(1981). Sedimentary structures and evidence of
bioturbation, as discussed by Reineck and Singh
(1975), were identified when possible. Surface
topography was used to assess the environment of
deposition.  Additionally, subsurface evidence
such as buried soils, erosional surfaces, and
particle size changes were used to identify paleo—
geomorphic features.

After description and assessment, standard
soil horizons as defined in Birkeland (1984:7-9)
were applied. Standard master soil horizons (O,
A, E, B, C, and R) were augmented with a subor—
dinate classification system denoted by a lower—
case letter suffix to the master symbol marked by
a capital letter. O horizons refer to the uppermost
zone of a soil that retains identifiable organic
material. A horizons have no identifiable organic
material, but decomposed organic matter is
present as well as mineral matter; these horizons
are usually dark. Some horizons are characterized
by a loss of material, usually clay or other mate—
rials, due to a downward movement of water, or
eluviation. These are E horizons. B horizons
have less organic matter but more mineral consti—
tuents than A horizons. They are characterized by
the accumulation of minerals moved down from an
E horizon, e.g. illuviation, and are usually not as
dark as A horizons. In C horizons, the parent
material is relatively less affected by pedogenesis
than are the overlying soil horizons, but some
indication of soil formation does exist. R horizons
refer to bedrock, which for this area is unweath—
ered Plio-Pleistocene fluvial deposits. The sub-
ordinate classifications used include p, b, t, k, and
c. A lower-case p denotes a horizon that has
been disturbed by agricultural activities (i.e., a
plowzone). A lower—case b indicates a buried soil
horizon and in this report is limited to the upper
horizon in a single solum. A lower—case t is
restricted to B horizons and denotes clay accumu—
lations due to illuviation or in situ genesis. The
lower—case k designation indicates the presence of
calcium carbonate in the form of nodules or
filaments, while the lower—case c designation
indicates the presence of iron or manganese
concretions. When more than one subordinate
designation is indicated, their relative positions
reflect either the sequence of occurrence or the
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importance of the attributes. For example, an Apb
horizon is an A horizon that was disturbed by
plowing and later buried, while a Bkc horizon is a
B horizon with more calcium carbonate nodules
than manganese concretions. Roman numerals
preceding the master horizon designation indicate
a lithological discontinuity (Olson 1981). In all
cases, this discontinuity marks a shift to a differ—
ent sedimentary unit, and an unconformity sepa—
rates the two units. For example, in this area a
common profile sequence is an A horizon sitting
on a IIC horizon. The A horizon is a Holocene
soil that sits unconformably on a C horizon devel—
oped on the Pleistocene Beaumont Formation.
Master soil horizons subdivided by subordinate
classifications are numbered sequentially in
descending order.

Laboratory Processing Methods

Laboratory processing and analysis of the
cultural materials began immediately after com—
pletion of the fieldwork. Laboratory processing
was the first task and consisted of washing all
artifacts and drying all samples. Using India ink,
the artifacts were labeled with a lot number
indicating provenience. After being inventoried,
the sediment and charcoal samples to be radiocar—
bon dated were packaged and submitted to Beta
Analytic, Inc. and Geochron Laboratories, Inc.,
and the remainder were packaged for curation.
The processing of photographs involved labeling
all 35-mm slides with the site number, a unique
catalog number, and a description; 35-mm black—
and-white negatives were labeled with the site
number and a catalog number and placed in an
envelope containing a typed description and a
contact print. These procedures are in accordance
with those required by the repository at which the
materials generated by this project are curated, the
Texas Archeological Research Laboratory at The
University of Texas at Austin.

EVALUATION OF THE METHODOLOGY

Several methodologies applied during the
Phase II investigations were notably effective.
The geological investigations, conducted before
and during the archeological excavations, iden—
tified intact or undisturbed deposits that might
contain in situ cultural materials. Disturbed
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deposits were also recognized. Although this
method is not new, it often occurs with minimal
consultation between the geologist and archeologist
during field investigations, or the geological work
is done after or near the end of the archeological
fieldwork. The geologic studies were aided by the
rapid processing of two radiocarbon samples from
41WY112 before completion of fieldwork. This
provided information that permitted the accurate
assessment of historic disturbance while the
geologist was still conducting fieldwork. Early
identification of these disturbed deposits permitted
their quick removal, and thus the majority of the
field time was spent investigating intact deposits.
Use of the backhoe to remove overburden and
disturbed deposits also facilitated data recovery.
Once such deposits were positively identified, they
could be removed in bulk, and the hand excava—
tions could proceed. )
The previous work in the project area indi-—
cated that cultural materials are extremely sparse.
This area is presumed to have been a resource—
poor environment (Hester 1981:120), and this
presumption is supported by the archeological
record which demonstrates that most sites in the
project area reflect limited activities based on low
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artifact frequencies, limited tool assemblages, and
the absence of features (only a few positively
identified hearths exist). Considering the nature of
archeological assemblages in the area, it was
expected that lithic tool maintenance would be the
most common activity at these sites, but its arche—
ological visibility would be dependant on recover—
ing microdebitage produced during this activity.
Microdebitage could be recovered only by fine
screening. This resulted in the identification of a
component of the lithic assemblages that was
previously undetected. Unfortunately, fine screen—
ing was not attempted previously at other pre—
historic sites in the region.

Water screening of all excavated deposits
was worthwhile also because it allowed the
excavations to proceed at a rapid pace. Two
water screening systems were evaluated, and the
results are presented in Appendix E.

Of final note is the usefulness of information
from local informants which aided in interpretation
of the depositional environment at each site. The
local farmers and county drainage district employ-—
ees provided crucial information concerning recent
land use in the project area.



SITE DESCRIPTIONS

by Gail L. Bailey and C. Briti Bousman

This chapter describes the five prehistoric sites
under investigation. Presented for ‘each are de—
scriptions of the site setting, the previous investi—
gations, the work accomplished, the site extent and
depth, the sediments and radiocarbon chronology,
any cultural features observed, the materials
recovered, and summary comments. The sites are
presented in numerical order by county beginning
with Hidalgo County and followed by Willacy
County.

41HG128
Site Setting

Site 41HG128 is located north of La Villa,
Texas. TEXT REDACTED

Previous Investigations

Site 41HG128 was discovered by Elton R.
Prewitt and recorded during the 1986 survey (Hall
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et al. 1987:99-100). The malerials observed at
this site consisted of two bifaces, one modified
flake, five pieces of debitage, one aboriginal sherd
(possibly of Haustecan influence, see Appendix
A), seven bone fragments, several pieces of
mussel shell (one possibly shaped), one piece of
sandstone (possibly grooved), one piece of glass,
and one possible historic ceramic sherd. These
materials were eroding from the north bank of the
drainage ditch. The site was estimated to extend
ca. 40 cm below the modern surface and 350 m
east—west along the drainage bank. Site 41HG128
was assessed as probably eligible for listing on
the National Register of Historic Places based on
the quantity and diversity of the cultural materials.

Work Accomplished

The current investigations consisted of a
pedestrian survey of the site and excavation of
five backhoe trenches and eleven 1x1-m test units
(Fig. 16). The survey identified two areas on the
north bank with somewhat dense scatters of
artifacts. Test Units 1, 2, 7-9, and 11 were
placed along the bank to investigate these scatters;
Test Units 3-6 and 10 sampled the remaining site
area. Table 7 summarizes the test unit excava—
tions. All except Test Units 3 and 4 were exca—
vated into the Plio—Pleistocene bedrock forma—
tions. Test Units 7-11 were placed adjacent to
small, mechanically excavated trenches. Over—
burden was first identified in the trench profiles
and then mechanically removed from the test units.
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Figure 15. Photographs of 41HG128. (a) View from west before excavation; site is on left of drainage
ditch. Note depression on south (right) side of ditch and culvert. (b) View from the southwest during
excavation. Note the flat raised road on the north side compared to the depression on the south side of the
ditch.
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Figure 16. Site map, 41HG128.
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TABLE 7
SUMMARY OF 41HG128 EXCAVATIONS
Test Depth of Thickness of Maximum Depth Thickness of Total Number of
Unit Excavation Overburden of Artifacts Cultural Deposit Artifacts
1 1.58 047 1.58 1,11 6
2 1:51 1.17 1.31 0.14 8
3 0.38 0.38 - - 0
4 0.38 0.38 - - 0
5 2.13 1.27 2.13 0.86 53
6 2.45 1.43 2.21 0.78 17
7 1.83 1.11 1.42 0.31 14
8 2.24 1.40 1.84 0.44 2
9 2.85 1.62 1.93 0.31 i 2
10 2.66 2.11 - - 0
11 0.92 0.76 0.92 0.16 5
Note: Measurements in meters.

The placement of the five backhoe trenches for the
geomorphic investigations was based on sampling
the length of the site and the related deposits. The
backhoe trenches ranged in depth from 255 to
300 cm. Sediment and humate samples were
collected from test units and backhoe trenches. The
fieldwork at 41HGI128 was completed in 52
person—days.

Site Extent and Depth

Prehistoric artifacts were recovered from 8 of
11 test units (see Table 7). Based on the distribu—
tion of surface and excavated materials, the site
extends a minimum of ca. 10 m north—south and
390 m east—west. The vertical distribution of the
artifacts is illustrated in Table 8. The cultural
deposits range in thickness from 16 to 111 cm.
The densest concentration is located in Level 5 of
Test Unit 5 but it is unclear whether these artifacts
were recovered from in situ prehistoric—aged
sediments (see Feature 3 below). In comparison
with the other sites under investigation, the central
portion of 41HG128 contains the highest density
of artifacts (27 artifacts/m?®) and prehistoric
features.
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Sediments and Radiocarbon Chronology

Site 41HG128 is on the north slope of a wind—
eroded depression. This depression is in an
abandoned channel (Holz and Prewitt 1981) that
appears to be near or on the boundary between the
Lissie and Goliad formations (Bureau of Economic
Geology, 1976) (see Figs. 5 and 8). The soils
reflect the more recent eolian alteration of the area
(Fig. 17). Over most of the area, Willacy fine
sandy loam soils have formed on a large stabilized
dune deposit that trends southeast to northwest and
covers the bedrock formation discussed above. The
age of this dune is unknown, but it probably was
deposited in the late Pleistocene. Wind erosion
created the large deflationary basin at 41HG128
and apparently removed the stabilized dune in and
around the basin. Rio clay loam soils occur in the
basin, while Racombes fine sandy loam soils
occupy the surrounding slopes (Jacobs 1981).

The distribution of modem soils as mapped on
the U.S.D.A. Soil Conservation Service Soil Survey
Maps for Hidalgo and Willacy counties reflects the
recent geological history of the region (Jacobs
1981; Turner 1982). In general, sandy clay loam
soils have formed on uneroded Plio-Pleistocene
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TABLE 8
DISTRIBUTION OF ARTIFACTS AT 41HG128
Test Unit
Level Surface 1 2 3 4 5 6 i 8 9 10 11 Totals
9% - - - - - - - - - - - 9
1 0* 0* 0% 0* 0* 0% 0% 0* 0* 0* 0* 0
2 0* 0* - - 0* 1% 2% 0* 0 0* 3 6
3 1%* 1% - - 0¥ 2 0* 1 1 0* 0* 8
4 (O 1% - - P 3 6 0 1 0 2 15
5 Qe 0* - - 4]1%* 2 5 0 0 0 - 48
6 Ok 1* - - 4u* 1 1 1 0 0 - 8
7 Qe 1% - - 2k 3 0 0 0 0 - 6
8 Rl 0* - - 1 4 0 0 0 0 - 6
9 0 #li= = |0 1 o o |b |=|= 3
10 0 2 - - 1 0 0 0 0 - - 3
11 1 0 - - - 0 - - 0 - - 1
12 2 0 - - - - - - 0 - - 2
13 i = = = = = = = 0 == = s
Totals: 9 6 8 0 0 53 17 14 2 % 0 5 116
*Disturbed context.
**Possibly disturbed context.

fluvial overbank deposits and abandoned channels.
Most erosional depressions (blowouts) have been
scoured out of these ancient, abandoned channels.
Some channels have clay loam soils, but few
blowouts occur in these settings as clay loam is not
easily eroded by wind. Within most blowouts, the
soils are very clayey because wind erosion has
removed the sands and probably most of the
coarser silts that were originally present or trans—
ported in through slopewash. Sandy loam eolian
sediments occur on the north and northwest sides
of many blowouts and apparently formed low dunes
on the flat landscape. Within this century, these
sandy loam dunes have been flattened and pushed
into the blowouts for agricultural purposes.
Nevertheless, a clear pattern of natural sediment
sorting by wind erosion still is visible and observ—-
able on the soil maps for the two counties. In
summary, intensive wind erosion removed sands
and coarse silts and created depressions on the
surface of the Plio—Pleistocene formations, usually
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in ancient stream channels, while the clays
remained in the eroded areas. This process appar—
ently occurred throughout the Pleistocene and
Holocene epochs.

Backhoe Trench 1 has seven zones (Fig. 18).
Zone 1 (0-40 cm) is very dark grayish brown and
reddish yellow silt loam construction fill with an
abrupt irregular lower boundary. Zone 2 (40-65
cm) is dark gray friable loam with very weak
coarse blocky structure and a clear smooth lower
boundary. Zone 3 (65-87 cm) is dark gray firm
loam with weak medium platy structure and an
abrupt wavy lower boundary. This zone has been
compacted by construction activities. Zone 4 (87—
91 cm) is dark gray firm loam with moderate fine
platy structure and thin discontinuous irregular
freshwater marl lenses that grade laterally into thin
sand lenses. The lower boundary is very abrupt
and wavy. All the deposits from Zone 4 and above
appear to be a result of land clearance and ditch
construction activities. Zone 5 (91-140 cm) is dark
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FIGURE REDACTED

Figure 17. Distribution of soils and blowout depressions at 41HG128. Adapted from Jacobs 1981.

gray firm to friable loam to sandy loam with a
gradual smooth lower boundary. This is an Ab
horizon. Zone 6 (140-170 c¢m), a IICkc1 horizon,
is grayish brown very friable loam to silt loam with
pale brown mottles, few calcium carbonate nodules,
and few manganese flecks and concretions. This
horizon has developed on the Goliad Formation,
and the upper boundary represents an unconformity.
The lower boundary is smooth and gradual. Zone 7
(170-250+ cm) is a pale brown friable silt loam
with distinct reddish brown mottles, many calcium
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carbonate nodules, and common manganese concre—
tions. Zone 7 is a IICkc2 horizon,

Nine zones were identified at Backhoe Trench
2 (see Fig. 18). Zone 1 (0-15 cm) is very dark
gray loose loam with a few soft small calcium
carbonate nodules and a clear wavy lower bound-
ary. Zone 2 (15-50 c¢m) consists of dark gray
friable sandy loam with weak coarse blocky
structure and a gradual smooth lower boundary.
Zone 3 (50-106 cm) is very dark grayish brown,
reddish yellow, and very pale brown sand to silt
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loam with coarse horizontal bedding and sub-
rounded sediment clasts common throughout. The
lower 6 cm are sandy with a very abrupt wavy
lower boundary which is an obvious unconformity.
Zone 4 (106-122 cm) is very dark gray firm loam,
probably compacted by construction, with a gradual
smooth lower boundary. Zone 5 (122-147 cm) is
dark gray sandy loam with common scattered very
dark gray to black clay lumps, rare charcoal flecks,
one single whole snail shell, and an abrupt irregular
lower boundary. Zone 6 (147-149 cm) is grayish
brown to dark grayish brown sand lens that is
continuous across the entire profile. Zone 6 has
very dark grayish brown silt loam clasts, and in the
eastern profile wall, a small depression is filled
with well-laminated very thin altemnating sand and
clay lenses. The very abrupt lower boundary is
smooth to wavy to irregular. All the deposits from
Zone 6 and above are the result of historic agricul—
tural disturbance and land clearing (Zones 4-6) and
ditch construction activities (Zones 1-3). Zone 7
(149-180 cm ), an Ab horizon, is very dark grayish
brown loam with friable to firm consistency and
weak medium blocky structure. A few charcoal
flecks and chunks were observed, and it has a
gradual smooth lower boundary. Zone 8 (180-
230 cm) is dark gray friable silt loam with moder—
ate medium blocky structure and well-developed
ped faces, rare manganese flecks, and a gradual
smooth lower boundary. This is a IIBc horizon
developed on the Goliad Formation. Zone 9 (230-
270+ cm) is gray silt loam with common strong
brown very fine distinct mottles, common manga-—
nese concretions, and many calcium carbonate
nodules which decrease down profile. Excavations
did not extend through this IICkc horizon.
Backhoe Trench 3 has five zones identified
(see Fig. 18). Zone 1 (0-62 cm) is very dark gray
to dark grayish brown firm to very firm sandy loam
to loam. This zone has been compacted by
construction, and its lower boundary is very abrupt
and smooth. Zone 2 (62-140 cm) is speckled pale
brown to dark grayish brown sandy loam with
subhorizontal dark grayish brown layers and a
gradual smooth lower boundary. Zone 3 (140-
159 cm) consists of charcoal, white ash, and burned
clay lumps with a very abrupt wavy to irregular
lower boundary. Zone 3 represents the burning of
a brush pile, which occurred either during historic
land clearing in the early twentieth century or when
the ditch was constructed. All the sediments above
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Zone 3 represent filling of the depression during
ditch construction. Zone 4 (159-200 cm) is very
dark gray friable loam with weak coarse blocky
structure rare snail shells, a thin sand lens in the
upper 10 cm, and a gradual smooth lower bound-
ary, It is an Ab horizon. Zone 5 (200-310+ cm)
is gray to very pale brown friable sandy loam with
moderate medium blocky structure and common
manganese concretions. The sediment is weathered
Goliad Formation, and the soil horizon is classified
as IICc. The backhoe trench was not excavated to
the bottom of this zone.

Zone 1 (0-20 cm) in Backhoe Trench 4 is
loose construction fill with a very abrupt smooth
lower boundary (see Fig. 18). Zone 2 (20-79 cm)
is very dark gray to dark grayish brown firm to
very firm sandy loam to loam with a very abrupt
smooth lower boundary. This zone has been
compacted by ditch construction activities. Zone
3 (79-126 cm) is speckled pale brown to dark
grayish brown loam with subhorizontal dark grayish
brown layers and a very abrupt wavy lower
boundary. Zones 1-3 represent artificial fill placed
in the depression for construction of the ditch
access road. Zone 4 (126-150 cm) is dark gray
very firm to firm loam with coarse medium blocky
structure. It appears to have been compacted
during construction of the ditch. Also present are
rare small burmed clay lumps, a few charcoal
fragments and snail shells, and calcium carbonate
nodules. The lower boundary is very abrupt and
wavy. This is an A horizon disturbed by plowing
and later buried by fill (Apb). Zone 5 (150-
200 cm) is very dark gray silt loam with weak
medium blocky structure, pale brown sand—filled
cracks and insect burrows, many burned clay lumps
between 190-195 cm, and a gradual smooth lower
boundary. A bulk humate sample from the top of
this zone (155-165 cm) was dated to 480 = 80 B.P.
suggesting a Late Prehistoric age for the top of this
AD horizon. It is likely that the soil continued to
accumulate after 480 B.P. but that most of the
younger sediments were disturbed by agricultural
activities represented by Zone 4. Zone 6 (200-
235 cm) is dark gray to light gray to light brownish
gray silt loam with weak medium blocky structure,
a few calcium carbonate nodules and filaments, and
a gradual smooth lower boundary. This is a IICk
horizon. Zone 7 (235-300+ c¢m), a I[ICkc horizon,
is dark gray to light brownish gray silt loam with
weak medium blocky structure and many calcium



carbonate nodules and manganese concretions. The
backhoe trench was not excavated to the bottom of
this zone. A sample of calcium carbonate nodules
was submitted for radiocarbon dating. The outer
and inner portions were removed by acid, and each
was dated in an attempt to obtain a temporal range
of pedogenic carbonate formation. Ages of
17,350 £ 150 B.P. (Beta—32204a) for the inner
fraction and 12,780 % 130 B.P. (Beta-32204b) for
the outer fraction were obtained. These ages
suggesl that a soil was in place and forming on the
Goliad Formation for at least 4,500 years beginning
during the Last Glacial Maximum.

Four sediment zones were identified in Test
Unit 1 (see Fig. 18). Zone 1 (0-50 cm} is loose
dark gray loam with a clear irregular lower
boundary. This is berm construction fill, Zone 2
(50-114 cm) is very dark gray, very firm loam
with coarse moderate blocky structure and a very
abrupt smooth lower boundary. This zone has a
few light brown sand—filled insect burrows, small
clay lumps, and rare calcium carbonate filaments.
A bulk soil humate sample from the bottom of this
zone was dated by radiocarbon, yielding an age of
290 = 70 B.P. (Beta—32202). Zone 3 (114-
134 cm) is very dark gray silt loam with weak
moderate blocky structure and common large
pebble—sized bumed clay lumps and charcoal
fragments occurring horizontally in the lower
portion. This is a truncated Ab horizon, the lower
boundary of which is gradual and smooth. Two
radiocarbon dates were obtained from the layer of
burned clay lumps and charcoal fragments (Level
10). A charcoal sample was dated to 4300 +
130 B.P. (Beta—32200), and a matching humate
sample was dated to 1230 + 80 B.P. (Beta—32201).
These ages suggest that the soil developed on the
Lissie Formation in this depression began to form
by 4300 B.P. Zone 4 (134-154 cm) is dark gray
to grayish brown silt loam with weak medium
blocky structure and a few calcium carbonate
nodules. This is a IICk horizon formed in Lissie
Formation sediments.

Backhoe Trench 5 has six sediment zones (se¢
Fig. 18). Zone 1 (0—40 cm) is composed of very
dark grayish brown, reddish yellow, and very pale
brown sand to silt loam construction fill with
coarse horizontal bedding, subrounded sediment
clasts common throughout, and a very abrupt wavy
lower boundary. Zone 2 (40-75 cm) is dark gray
sandy loam with common scattered very dark gray
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to black clay lumps, rare charcoal flecks, and an
abrupt irregular lower boundary. This is an Apb
horizon. Zone 3 (75-120 cm), a truncated Bkc
horizon, is yellowish brown firm to extremely firm
sandy loam to loam with strong medium blocky
structure, a few small calcium carbonate nodules
and filaments, light manganese coatings on some
ped faces, and a clear smooth lower boundary.
Zone 4 (120-140 cm) is light yellowish brown firm
to extremely firm loam with strong medium to fine
blocky structure, few calcium carbonate nodules
and very many calcium carbonate filaments, and a
gradual smooth lower boundary. This is a IICk
horizon developed on the weathered Lissie Forma—
tion, and the upper boundary of this zone is an
unconformity. Zone 3 (140-230 cm) is light gray
friable silt loam with weak medium blocky struc—
ture, many large calcium carbonate nodules, and
many manganese concretions. A well-laminated,
30-cm—thick, sand—filled paleochannel occurs at
the bottom of this zone. Zone 5 has a gradual
smooth lower boundary, and it is classificd as a
TICkc soil horizon. Zone 6 (230-270+ cm) is light
gray friable silt loam with weak medium blocky
structure, few large calcium carbonate nodules, and
many manganese concretions. The paleochannel
observed in the bottom of Zone 5 extends into Zone
6. This is a IICck horizon.

The upper sediments consisting of construction
fill were removed from Test Unit 5. Four zones
were identificd in the remaining intact deposits
(Fig. 19). Zone 1 (98-133 cm) is very dark
grayish brown exiremely firm sandy loam with
medium moderate to coarse blocky structure and
an abrupt to clear irregular lower boundary. This
is a Apbl horizon. Zone 2 (133-150/182 cm) is
very dark gray firm sandy loam with moderate
medium to coarse blocky structure and a clear to
abrupt and very irregular lower boundary. Also
observed were a few charcoal fragments and one
small burned clay lump. Charcoal fragments from
the upper portion of Zone 2 (Level 3) were radio—
carbon dated; the resulting age is 120 + 80 B.P.
(Beta—32977), and the tree—ring calibrated inter—
cepts are 254, 223, 132, 90, 29 and 0 B.P. Thus,
this date cannot be used to determine if Zone 2 is
historic or prehistoric in age, although the configu—
ration of the lower boundary strongly suggests that
it is a manmade stratigraphic feature. Zone 2 is
classified as an Apb2 horizon as it is most likely
of historic origin (sce Features below). Zone 3
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Figure 19. Geological profile of Test Unit 5, 41HG128.

(150-180 cm) is gray to grayish brown friable silt
loam with weak coarse blocky structure. The
lower boundary of this Ab horizon is gradual and
smooth. Zone 4 (180-213+ cm) is light yellowish
brown firm silt loam with rare calcium carbonate
nodules. The test unit was not excavated to the
bottom of this IICk horizon.

The upper sediments were removed mechani—
cally from Test Unit 6, leaving four sedimentary
zones identified in the remaining intact deposits
(Fig. 20). Zone 1 (118-139 cm) is very dark
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grayish brown sandy loam with weak medium
blocky structure and a very abrupt to abrupt slightly
wavy lower boundary, This is an Apb horizon.
Zone 2 (139-183 cm), an Ab horizon, is very dark
gray firm sandy loam with moderate medium
blocky structure, common large and small charcoal
fragments, few burned clay lumps, and a clear to
gradual wavy lower boundary. Large charcoal
fragments from Zone 2 (Level 3) were dated by
radiocarbon to 320 £ 90 B.P. (Beta—-32978). Zone
3 (183-225 cm) is gray to grayish brown and light
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Figure 20. Geological profile of Test Unit 6, 41HG128.

yellowish brown firm to friable silt loam with few
calcium carbonate filaments, rare calcinm carbonate
nodules, and a clear to gradual wavy lower
boundary. Zone 3 is a IICkl horizon. Zone 4
(225-245+ cm), a IICk2 horizon, is gray to grayish
brown and light yellowish brown firm to friable silt
loam with many calcium carbonate nodules. The
lower boundary was not exposed in this test unit.
The outer and inner portions of calcium carbonate
nodules from Zone 4 were radiocarbon dated. The
inner fraction yielded an age of 16,330 = 130 B.P.
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(Beta—32205a), and the outer provided an age of
15,010 £ 170 B.P. (Beta—32205b). As with the
carbonate ages from Backhoe Trench 4, these also
suggest the existence of a soil during the Last
Glacial Maximum.

In summary, the deposits and radiocarbon ages
at 41HG128 demonstrate the existence of a soil
during the Last Glacial Maximum (between ca.
17,500 and 12,000 B.P.) that developed on the
Goliad and Lissie formations. This soil appears
to have been truncated and the upper portion
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probably removed by wind erosion. A late Holo—
cene soil began to accumulate by 4300 B.P., and
it continued to develop and apparently accumulate
sediments until historic times. During the historic
period, vegetation was burned, the depression was
filled for agricultural purposes, and the sediments
were then altered by plowing. Lastly, construction
of the ditch required more infilling of the depres—
sion for access road construction, and this activity
also compacted a thin zone of deposits below the
construction surface,

Features

Three cultural features were investigated
during Phase II, Feature 1 is a modern bone dump
exposed along the drainage bank; it is not discussed
further because of its recent age. Feature 2 is a
concentration of wood charcoal, bone fragments,
debitage, and bumed clay lumps. Feature 3
consists of a pit-like feature, possibly associated
with a dense zone of lithic debitage. At two other
locations—Levels 9-11 in Test Unit 1 and Levels
5-7 in Test Unit 8——substantial amounts of burned
clay lumps and sparse amounts of debitage suggest
additional dispersed features.

Feature 2 was first observed as a layer of
burned clay lumps exposed in the Backhoe Trench
4 wall during the geomorphic investigations. Test
Unit 6 was placed at this location to further
investigate the burned clay lumps. The excavations
revealed a feature (sce Fig. 20) located from 147
to 193 cm below the modern surface (Levels 3-6)
and consisting of 3 large charcoal fragments and
numerous smaller pieces, 38 burned clay lumps,
0.3 g of bone, 1 flake from the 1/4-inch screen,
and 8 flakes from the 1/16—inch screen. The
feature is in the lower portion of Zone 2 and may
be lying on or near the surface of Zone 3. No pit
or dense cluster of artifacts was noted. Associated
charcoal yielded a radiocarbon age of 320 *
90 B.P. (Beta—32978) suggesting that the artifacts
predate historic land modifications and are related
to prehistoric cultural activities. The artifacts
represent a typically sparse occupational zone.

Feature 3 was found in Test Unit 5 between
154 and 183 c¢cm below the modem surface. An
abrupt boundary between Zones 2 and 3 seems to
outline a pit that was originally beliecved to be the
result of historic disturbance (see Fig. 19). Zone
3 is an Ab horizon and clearly intact. When the
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fine—screen materials from the northeast quadrant
of this test unit were processed, a large amount of
microdebitage (N = 41) was discovered from Level
5 (ca. 154-164 cm below surface). Unfortunately,
the stratigraphic boundary was not recognized
during excavation, and the level with the micro-
debitage crosscuts Zones 2 and 3; hence, the
microdebitage could have come from either of these
two zones. A charcoal sample from the upper
portion of Zone 2 (Level 3, ca. 130-141 cm below
surface) yielded a radiocarbon age of 120 *
80 B.P. (Beta—32977). Unfortunately this assay
does not provide conclusive evidence as to the age
of the lower portion of Zone 2 (see discussion in
Sediments and Radiocarbon Chronology). The pit—
like outline of Feature 3 may indeed be due to
historic land modification, in which case, the
prehistoric artifacts probably, originated from the
undisturbed sediments in Zone 3. This feature
seems to be typical of the types of disturbances
resulting from historic land modifications, and the
depth of the feature is within the expected range of
modemn disturbances.

Materials Recovered

A total of 116 artifacts was recovered from
41HG128, consisting of 2 projectile points, 3 biface
fragments, 15 pieces of 1/4-inch—screen debitage,
95 pieces of fine-screen debitage, and 1 core.
Other malerials observed include burned clay
lumps, charcoal, snail shells, freshwater mussel
shells, bones, calcium carbonate concentrations,
gypsum, siliceous pebbles, and modem debris (see
Appendix A).

Discussion

Site 41HG128 yielded the highest frequency
of artifacts in the Phase II investigations. The
vertical distribution of artifacts demonstrates that
there are intact prehistoric cultural materials
present in the late Holocene soil, and the artifacts
and associated materials from Features 2 and 3
indicate at least one period of occupation, The
radiocarbon age (Beta-32978) of the Feature 2
materials places it near or in the Historic Contact
period. The high frequency of debitage from the
fine screen suggests that tool maintenance was an
important activity at this sitc. No diagnostic
artifacts were recovered in excavations, and the



overall sparseness of arlifacts suggests nonintensive
use of the site.

41WY112
Site Setting

Site 41WY112 is located on the north side of
the South Main Channel, east of Lyford, Texas,
approximately 2.8 km southwest of the intersection
of FM 498 and FM 2099. It is on a bend of the
drainage ditch (Fig. 21) at an elevation of 30-35 ft
msl and is surrounded by cultivated fields. An
artesian well located across the ditch is no longer
a water source since the water table has dropped
in recent years. A small natural depression adja—
cent to the site was known to contain runoff and/or
spring water in recent times (Jim Riggan and
Douglas Oates, personal communication 1989).
The depression has suffered numerous and substan—
tial alterations during this century when high spots
were leveled and low spots filled in to facilitate
irrigation of the cultivated fields (Douglas Oates,
personal communication 1989). Recently, during
ditch construction, access roads were built to
county road elevations, and one piece of heavy
machinery was buried in thick muds near 41WY112
after extremely heavy rains (Jim Riggan, personal
communication 1989).

Previous Investigations

This site was identified during the 1986 survey
(Hall et al. 1987:108-109) and subsequently
revisited in 1988. Cultural materials were exposed
in the north bank of the drainage ditch and consist—
ed of a number of bumed clay lumps, several
pieces of animal bone, two bifaces, six pieces of
debitage, two pieces of mussel shell, and one
possibly shaped conch shell fragment. As with
most sites along the ditch, only an easi—west extent
could be estimated because of the presence of large
spoil piles resulting from excavation of the ditch,
The site extends ca. 250 m along the north side of
the ditch at ca. 40-50 cm below modem ground
surface. Hall et al. (1987:109) suggested that the
site was possibly eligible for listing on the National
Register of Historic Places based on "a great
quantity and variety of cultural debris [which] is
present at this site and it is relatively deep.”
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Work Accomplished

The Phase II investigations at 41WY112
consisted of a magnetometer survey, excavation of
three backhoe trenches, and hand excavation of
eleven 1x1-m test units (Fig. 22). The magnetom—
eter survey covered a ca. 250x9-m area between
the drainage bank and the spoil pile (see Appendix
B). This survey identified several weak anomalies,
but the correspondance of these anomalies with
historic metal artifacts, construction disturbance,
and biogenic features (e.g., red ant beds) demon—
strates the inability of magnetometer surveys to
provide useful data in highly disturbed contexts
such as exist around the drainage ditch.

A surface survey of the drainage banks was
undertaken to locate and record cultural materials
exposed since the 1986 survey. Based on the
locations of surface artifacts and the need to
sample the entire site area, nine test units were
placed along the ditch bank. Two additional units
(Test Units 4 and 11) were placed on the north side
of the access road to determine if undisturbed
sediments with in situ cultural materials occurred
in these areas. Table 9 summarizes the excava—
tions. Test Units 1, 2, 4, and 6-11 were excavated
into or just above the Beaumont Formation and
ranged in depth from 34 to 165 cm. The three
backhoe trenches, ranging in depth from 205 to
275 cm, were excavated for geomorphological
investigations. At each backhoe trench, profiles
were described and sampled. The Phase II investi—
gations at 41WY 112 were completed in 91 person—
days.

Site Extent and Depth

Based on artifact distributions adjacent to the
ditch, the site covers an area ca. 10 m wide
parallel to the drainage ditch and extending ca.
160 m east—west. The vertical extent of cultural
materials ranges from 10 to 72 c¢m based on the
thickness of the undisturbed sediments. Eight of
the 11 test units yielded a total of 32 prehistoric
artifacts (see Table 9). Test Units 1 and 11,
located in the western portion of the site, demon-
strate low but consistent densities of artifacts
distributed vertically in four consecutive levels
(Table 10) and represent the highest artifact
densities at this site. Test Units 1 and 11 also
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FIGURE REDACTED

Figure 21. View of 41WY112 from the west at Backhoe Trench 3; Test Units 5 and 6 in foreground.

appear to be located on the western edge of the
depression.

The majority of the excavated artifacts (21 of
25) were recovered from undisturbed or possibly
undisturbed deposits resulting in a density of 6
artifacts/m?. The maximum depth to which arti—
facts were found is 146 cm with an overburden of
87 cm. Although low, the artifact density at
41WY112 ranks second highest among the sites
tested during this fieldwork.

Sediments and Radiocarbon Chronology

Site 41WY 112 is on the Beaumont Formation
(Bureau of Economic Geology 1976). According
to Holz and Prewitt's (1981) plottings of abandoned
stream channels on the exposed surface of the
Beaumont Formation and modern wind deflated
basins as shown on aerial photographs on USGS
7.5' topographic maps, this site is on the southern
and southwestern slopes of a small oblong defla—
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tionary basin positioned within an ancient aban-
doned channel still visible on the present surface
of the Beaumont Formation (see Fig. 8). Before
construction of the ditch drastically altered modern
water drainage patterns, this depression probably
held surface water on a seasonal basis and was a
small playa. The soils within this wind-eroded
depression are classified as Tiocano clays (Fig.
23). Racombes sandy clay loams occur around the
depression and formed on uneroded Beaumont
Formation sediments. On the north and northwest
sides of the depression are Willimar fine sandy
loams. These sandy loams are derived from the
depression.

The geological sequence at this site is based
on observations and radiocarbon dates from the 3
backhoe trenches and 11 test units. Profile
descriptions for all backhoe trenches and selected
test units are provided in Appendix C, and four
profiles are discussed here to provide the sedimen—
tary sequence for 41WY112.
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Figure 22. Site map, 41WY112.
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TABLE 9

SUMMARY OF 41WY112 EXCAVATIONS

Test Depth of Thickness of Maximum Depth Thickness of Total Number of
Unit Excavation Overburden of Artifacts Cultural Deposit Artifacts
1 1.45 0.51 1.23 0.72 8
2 1.25 0.77 1.25 0.48 2
3 0.51 0.51 - - 0
4 0.75 0.33 0.43 0.10 1
5 0.34 0.34 - - 0
6 0.85 0.75 - - 0
7 1.20 0.77 1.02 0.25 1
8 1.65 0.87 1.46 0.59 1
9 1.29 0.87 1.29 0.42 3
10 1.29 0.70 1.17 0.47 3
11 0.85 0.19 0.85 0.66 6

Note: Measurements in meters.
TABLE 10
DISTRIBUTION OF ARTIFACTS AT 41WY112
Test Unit
Level Surface | 1 2 3 4 5 6 7 8 9 10 11 Totals

7 - |- S (. U S N R T 7

1 0* 0% O* 0% 0% | 0% o 0% | O* 0* 0 0

2 0% 0% 0* 0* 0* | O* o* 0* | 1% 0* sk 1

3 0% 0% 0* 0* - 0% o 0% | 1* Q| Ok 1

4 2% 0* 0* 1#* - O* 0% 0% | k% | Ok | O 3

5 Ok | 1% | ~ 0 - O%x | 0%+ | 0 0 1 1%+ 3

6 2%% | Q¥ | — 0 - O%* | 0% | O 0 1 1 4

7 %% | Q¥ | — 0 - 0 [0 0 1 1 3 5

8 1 0 - - - O |1 0 - 0 1 3

9 0 1 - - - 0 0 1 - - - 2

10 1 - - - - - 0 0 - - - 1

11 2 - - - - - - 0 - - - 2

12 0 - - - - - - 0 - - - 0

13 0 = = = = | s = = = = = _0
Totals: 7 8 2 0 1 0 0 1 1 3 3 6 32

*Disturbed context.
**Possibly disturbed context.
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FIGURE REDACTED

Figure 23. Distribution of soils and blowout depressions at 41WY112. Adapted from Turner 1982.

Backhoe Trench 1 was placed at the eastern
cdge of the site near the lowest portion (middle)
of the deflationary basin. Thirteen sedimentary
zones were observed (Fig. 24). Zone 1 consists of
gray to pale brown silt loam to clay loam. This
is construction fill shaped to form a small berm on
the side of the ditch and edge of the access road.
Zone 1 is 50 cm thick. Zone 2 is dark gray to very
dark gray clay loam with fine moderate platy
structure. This structure is caused by compaction
of sediments which occurred during construction of
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the ditch. Zone 2 grades into Zone 3 at 55 cm.
The third zone consists of dark gray silt loam with
medium to coarse blocky structure. Both zones
have many snail shells. Zone 3 sits unconformably
on Zone 4, a very dark gray silt loam with coarse
weak blocky structure at 65-83 cm. A heavily
rusted piece of metal was observed at 82 cm. The
boundary between Zone 4 and Zone 5 is abrupt and
wavy suggesting that an unconformity is represent—
ed between the two zones. Zone 5 (83-106 cm) is
dark gray firm silt loam with blocks of very dark
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Figure 24. Selected geological profiles of backhoe trenches and test units at 41WY112.

gray silt loam (Zone 6 clasts) and freshwater marl
deposits, i.e., light brownish gray calcium carbonate
which strongly effervesces in a weak acid solution.
Snail shells are common in the upper portion of the
zone. The marls indicate water ponding and sit on
an abrupt wavy boundary, between Zones 5 and 6.
Zone 6 consists of very dark gray extremely firm
silt loam with coarse moderate blocky structure and
many snail shell fragments between 106 and
110 cm. The lower boundary is clear to abrupt and
smooth, Zone 7 (110-120 cm) is dark gray to very
dark gray friable loam with weak medium blocky
structure and common calcium carbonate filaments.
Its lower boundary is abrupt and wavy. Zone 8
(120-148 cm) is very dark gray to black extremely
firm clayey sand with medium moderate blocky
structure and very few snail shell fragments. Small
calcium carbonate nodules occur in the upper
portion of the zone, and brown to pink lenticular
freshwater marls with an age of 9520 + 120 B.P.
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(Beta—32979) occur in the lower portion. Zone 9
(148-149 cm) is black extremely firm clay with
fine moderate granular structure and a few fine
calcium carbonate filaments; it is clearly water
deposited. Bulk humates from this layer were
dated to 104.3% of modern (Beta-31671). This
value is typical of the years 1947 to 1952 when the
C14 concentration in the atmosphere was being
elevated by nuclear testing (M. Tamers, personal
communication 1989). Zone 10 consists of gray
fine laminated sands that form discontinuous lenses
and have a very abrupt smooth to wavy lower
boundary. Zone 11 (151-210 cm) is very dary
gray friable loam with medium to coarse blocky
structure and a gradual smooth lower boundary.
This is a buried A soil horizon (Ab), and a bulk
humate sample was dated by radiocarbon to
103.6% of modern (Beta—31672). The values from
this radiocarbon sample are also characteristic of
the years 1947-1952. Between 210-250 cm, gray




extremely firm sandy clay with a few calcium
carbonate filaments and nodules comprises Zone
12, a Bkb horizon. Below 250 c¢m, pale brown silt
loam with few mangancse concretions and strong
brown mottles forms a IICc horizon on the upper
portion of the Beaumont Formation.

The sediments and radiocarbon dates indicate
that the zones above Zone 11 are due to historic
disturbance that disrupted the sediment equilibrium
in this blowout. Some of the deposits between
Zones 2 and 8 are certainly due to land—moving
activities associated with vegetation clearing for
agricultural use of this area. The great age
(9520 B.P.) of the Zone 8 marl deposits is a
reflection of the age of the ground water from
which the carbonates formed and not the age of
deposition. The radiocarbon date from the Zone
9 clays agrees with a twenticth—century date for the
clearing of this land for agricultural purposes.
Thus the sediments in Backhoe Trench 1 indicate
that a soil formed on the Beaumont Formation and
that this soil was covered by historic sediments.
Some of this historic sedimentation was by natural
agents, i.e., the Zone 9 clays, Zone 8 marls, and
Zone 5 marls, while other deposits above Zone 11
may have been moved into the blowout by humans.

Test Unit 10 provides a geologic sequence
toward the edge of the deflationary basin (see Fig.
25). As with Backhoe Trench 1, a series of upper
deposits (Zones 1-3) at 0-43 cm was created by
construction of the ditch itself. These three zones
consist of strongly sloping grayish brown to dark
gray loam. These sediments are slopewash and/or
sediment mechanically packed on the sloping ditch
wall. The lower boundary of Zone 3 marks the
depth of ditch construction disturbance. Zone 4
(43-70 cm) consists of very dark gray firm to
extremely firm loam with dispersed freshwater
marl deposits on an abrupt irregular lower bound-
ary. This is an Ap horizon and probably correlates
to Zone 8 in Backhoe Trench 1 and reflects historic
agricultural land—clearing activitics and ponding in
the early twentieth century. Zone 4 sits uncon—
formably on Zone 5 (70-108 cm), which consists
of very dark gray firm loam with a few calcium
carbonate filaments. This buried A horizon (Ab)
grades down to dark grayish brown firm to friable
loam in Zone 6 (108-128+ cm), a Bb horizon.

Nine zones were identified in Test Unit 7, but
the upper six appear to be the result of agricultural
activities or ditch construction (see Fig. 24). Zones
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1-3 (0-70 cm) consist of loose to firm silt loam
to sandy loam. At least two layers of well-
laminated sands and possibly a third thin sand lens
within the upper three zones mark temporary road
surfaces used during construction of the ditch.
Very similar deposits were observed washing off
the large spoil pile over the access road during the
fieldwork at the site. The association of buried
laminated sand layers with massive disturbance of
deposits clearly reflects an abnormal increase in
sediment supply. Zone 4 (70-76 cm) is very dark
grayish brown loam with weak medium blocky
structure that is separated from Zone 5 by a very
abrupt wavy lower boundary. Zone 5 (76-81 cm),
very dark gray extremely firm clay loam with dis—
persed brown marl deposits, also has a very abrupt
wavy lower boundary. Zone 6 is very dark grayish
brown firm loam with weak blocky structure and
a clear to abrupt wavy lower boundary. Zones 4-6
appear to be due to twenticth—century agricultural
land—clearing activities and roughly correlate with
Zones 2-9 in Backhoe Trench 1. Zone 7 (89-
100 c¢m) is very dark gray firm to extremely firm
clay loam with coarse strong blocky structure and
a gradual smooth lower boundary. This is probably
a truncated Btb horizon. Zone 8 (100-120 cm) is
grayish brown firm loam with weak blocky struc—
ture, common calcium carbonate nodules, and a
gradual smooth lower boundary. This is probably
a Bkb horizon. A bulk humate sample from Zone
8 was dated to 1260 + 80 B.P. (Beta-32197).
Zone 9 (120-135+ cm) is dark gray friable loam
with many calcium carbonate nodules. This IIBkb
horizon is the pedogenically altered Beaumont
Formation.

Test Unit 1 has six zones (see Fig. 24). Zone
1 (0-26 cm) consists of loose grayish brown silt
loam with an abrupt smooth lower boundary. This
is construction fill (Zone 1a) and slopewash (Zone
1b, not visible on profiled wall of Test Unit 1).
Zone 2 (26-54 cm) is very dark gray firm loam
with fine to medium weak blocky structure. It sits
unconformably on Zone 3 and Zone 4 sediments;
small cracks were observed in Zone 2. Zone 3, at
54 cm, is a few millimeters thick and consists of
light gray laminated sands. This is a construction
road surface. Zone 4 (54-89 cm), very dark gray
firm to extremely firm loam, is an Apb horizon that
has been compacted by ditch construction activities.
A bulk humate sample from the top of Zone 4 was
dated to 10 + 60 B.P. (Beta—32196). Zone 5
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(89-124 cm), dark grayish brown firm loam with
medium moderate blocky structure, is a buried A
horizon that is probably cumulative. Numerous
cracks emanate from the upper surface of Zone 4
and extend down into Zone 5. Zone 6 (124-
145+ cm) is grayish brown firm clay loam with
medium moderate blocky structure. This is a Bb
horizon.

The general sedimentary sequence at
41WY112 begins with the upper portion of the
Beaumont Formation which has been altered by
pedogenesis. A date on bulk humates from the
lower portion of the soil formed on top of the
Beaumont in Test Unit 7 (Beta—32197) suggests
that this soil began to form by 1260 B.P. Other
dates on bulk humates from the top of this soil in
Backhoe Trench 1 (Beta—31672) and Test Unit 1
(Beta—-32196) suggest that it continued to form and
accumulate through modern times. All of the
sediments above this soil either date to the twenti—
eth century or were extensively modified by historic
clearing, agricultural activities, or ditch construc—
tion. In the central portion of the basin, thick
sedimentation has occurred, some of which reflects
extensive ponding in the basin. All dates and
temporally diagnostic data support a historic age
for these pond deposits.

Feature

The single cultural feature identified at
41WY 112 represents a modern road surface related
to the drainage ditch construction and maintenance
operations (Fig. 25). Two pieces of debitage were
found lying 1 cm above this surface, and it was
initially thought to be a possible prehistoric feature.
Further investigation, however, identified this
surface as a product of drainage ditch activities.
It consists of a series of ca. 1-mm-thick fine sand
and silt lenses, ca. 1-cm in total thickness. The
surface is compacted and cracked, and it roughly
follows the modern topography. These laminated
sand lenses were eroded by slopewash from
sediments disturbed during ditch construction, As
described in Chapter 1, one common access road
maintenance operation consists of a road grader
cleaning out a small run—off ditch between the road
and the spoil pile. This dirt is moved to the edge
of the bank and is used to maintain the berm. This
maintenance operation not only adds an additional
sequence of deposits to the berm but also truncates
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and consolidates previously undisturbed deposits
along the access road. Feature 1 is identified as
the lowermost in the sequence of surfaces and is
present in Test Units 1, 3, and 5-9. There are at
least two additional surfaces related to ditch
maintenance operations above Feature 1 with
disturbed, compacted deposits appearing between
the surfaces. These activities have resulted in a
substantial amount of artificial deposition along the
ditch.

Materials Recovered

A total of 32 artifacts consisting of 1 tri-
anglular projectile point, 1 biface, 1 edge—modified
flake, and 29 pieces of debitage was recovered
during the Phase II investigations. The test unit
excavations produced 15 flakes in the 1/4-inch—
mesh screens and 10 flakes in the 1/16—inch-mesh
screens. An additional seven artifacts were
collected from the surface. Other materials
collected include bumed clay lumps, charcoal,
mussel shells, bones, snail shells, manganese
concretions, calcium carbonate concretions, sili—
ceous pebbles, and modern materials (see Appendix
A).

Discussion

The cultural materials recovered from
41WY112 are insufficient to allow meaningful
interpretation of the components represented. The
vertical distribution of artifacts demonstrates that
there are intact cultural materials present within the
thin, undisturbed Holocene deposits, but the sparse
nature of the artifacts does not permit further
temporal assessment. In addition, no diagnostic
cultural materials were recovered; however, the age
of the cumulative soil places the earliest possible
occupations at this site in the Late Prehistoric
period. The sparseness of the cultural materials
suggests nonintensive use of the site.

41WY113
Site Setting

Site 41WY113 is located east of Lyford,
Texas, along the South Main Channel approxi—
mately 0.6 km east of the intersection of FM 2099
and the drainage ditch. It is at an elevation of
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Figure 25. Photograph of Feature 1 road surface in Test Unit 5, 41WY112.

25-30 ft msl and is exposed on the north bank of
the drainage ditch (Fig. 26). Adjacent to the site
is a small, shallow depression in a cultivated field.
The surrounding area is presently under cultivation,
and land leveling and plowing undoubtedly dis—
turbed the surface prior to ditch construction.

Previous Investigations

When this site was discovered during the 1986
survey (Hall et al. 1987:109), a partial skeleton of
a young adolescent human, numerous mammal
bones, several bumed clay lumps, four mussel
shell fragments, and one piece of glass were noted.
All of the materials were exposed along the north
bank of the drainage ditch. The sitc was estimated
to extend 160 m ecast—west along the ditch bank,
and the depth was recorded as ca. 40 cm. Site
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41WY113 was assessed as possibly eligible for
listing on the National Register of Historic Places
based on the presence of the partially intact human
burial and well-preserved animal bones.

Work Accomplished

The testing efforts at 41WY 113 consisted of
a magnetometer survey and the excavation of two
backhoe trenches and four 1x1-m test units (Fig.
27). The magnctometer survey covered a
100x9—m area along the ditch access road between
the bank and the spoil pile; three weak anomalies
were identified. The clearest anomaly was investi—
gated and was found to be a compacted surface
resulting from the use of heavy equipment to
maintain the access roads (see Appendix B). A
surface survey was undertaken to locate cultural
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FIGURE REDACTED

Figure 26. View of 41WY 113 during excavation, taken from large spoil pile looking southeast. Crewpeople

at Test Units 2 and 3.

materials, and an unsuccessful attempt was made
to relocate the original position of the human burial
removed in 1986 (Hall et al. 1987:193-196). Four
test units ranging in depth from 55 to 104 cm were
excavated to investigate the magnetometer anomaly
and to expose two bone features (Table 11). Test
Units 1-3 were excavaled into the Beaumont
Formation, and the fourth unit reached the top of
the Beaumont Formation. Two backhoe trenches
ranging in depth from 250 to 300 cm were excavat—
ed on either end of the site to investigale the geo—
morphology. Sediment and humate samples were
collected for later processing. The fieldwork on
41WY113 was completed in 18 person—days.
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Site Extent and Depth

Prehistoric artifacts were recovered from two
of the four test units (see Table 11). Based on the
surface artifacts and excavated materials, the
known site area is a 10x80-m strip along the
drainage ditch. The cultural materials are con—
tained in a 50-cm—thick (maximum) zone of
undisturbed deposits where one feature and four
flakes were found. Two short-term occupations
may be present at this site. As Table 12 demon-
strates, a possible upper cultural zone may exist in
Level 2 of Test Unit 2 wherc three flakes were
recovered from undisturbed sediments. A possible
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FIGURE REDACTED

Figure 27. Site map, 41WY113.

TABLE 11
SUMMARY OF 41WY113 EXCAVATIONS

Test Depth of Thickness of Maximum Depth Thickness of Total Number of
Unit Excavation Overburden of Artifacts '| Cultural Deposit Artifacts

1 1.04 0.34 0.24 0.00 1

2 0.96 0.16 0.66 0.50 5

3 0.63 0.53 - - 0

4 0.55 0.35 - - 0

Note: Measurements in meters.
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TABLE 12
DISTRIBUTION OF ARTIFACTS AT 41WY113

Test Unit

Level | Surface | 2 3 |4 Totals

2* - 1-1- |- 2

1 0* | 0% | O* | O* 0

2 0* 13 [0+ |O* 3

3 1* 10 [0+ |o0* 1

4 010 [O0* [0 0

5 0 |0 [0 (O 0

6 0 |2 |- |- 2

7 o |0 |- |- 0

8 o |0 |- |- 0

9 0 |0 |- |- 0
10 0 |- |- |- 0

11 0 |= = |= 0

Totals: 2 1 5 0 |oO 8

*Disturbed context.

second, lower cultural zone was identified in
Levels 5 and 6 of Test Unit 2. This consists of
Feature 1 (deer bones and a bone tool) and one
flake. The human burial recovered in 1986 appears
to have been excavated from roughly the same
stratigraphic position as the deer bones, but radio—
carbon dates imply that the human burial is
younger, Thus, it may be associated with the
overlying artifacts or represent a third intermediate
episode of use at 41WY113.

Artifacts were recovered to 66 cm below the
surface, but at least 16 cm of this thickness is
disturbed historic fill. Five of the eight artifacts
recovered are from in situ deposits, resulting in a
density of 1.25 artifacts/m®. Even though two
features were recovered from this site, the artifact
density is extremely low.

Sediments and Radiocarbon Chronology

Site 41WY113 occurs on the Beaumont
Formation (Burcau of Economic Geology 1976).
Holz and Prewitt's (1981) analysis of abandoned
Beaumont Formation channels and modern wind
deflated basins demonstrates that this site occurs
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on the southeast side of a small circular deflation—
ary basin positioned within an ancient abandoned
channel on the present surface of the Beaumont
Formation (see Fig. 8). This basin is not as deep
as the one at 41WY112, but it probably held
surface water on a scasonal basis before the ditch
was constructed.

As at 41WY 112, the soils in this area reflect
ancient and recent geological history (Fig. 28).
Surrounding the dcflationary basin are the
Racombes and Hidalgo sandy clay loams that
formed on alluvial overbank deposits of the
Beaumont Formation. The soils in the blowout at
41WY 113 consist of Tiocano clays. Sandy eolian
sediments occur on the west, south, and east sides
of the blowout, but these are not all derived from
the blowout at 41WY 113 as numerous others occur
nearby. Willimar and Lozano fine sandy loams
have formed on these eolian sandy sediments, and
within this century, these eolian deposits have been
spread and flattened by agricultural practices. In
short, near 41WY113 as in most areas, the
Beaumont Formation is speckled with small
deflationary basins in ancient abandoned river
channels. All of these wind—croded basins are
ringed by eolian deposits. The uneroded Beaumont
Formation consists of sandy clay loams from which
wind has removed the coarser sandy sediments and
left clay loams in the blowouts.

The geological sequence here is based on
observations and radiocarbon dates from the two
backhoe trenches and four test units. Detailed
profile descriptions for all backhoe trenches and
selected test units are provided in Appendix C, and
four selected profiles are discussed here.

The upper 34 cm (Zone 1) of Backhoe Trench
1 consists of pale brown sand which is berm
construction fill (Fig. 29). At 34-35 cm, Zone 2
is a lens of pale brown silt loam that pinches out
in the profile away (i.e., to the north) from the
ditch bank. This is also related to ditch construc—
tion. Zone 3 (35-70 cm) is dark grayish brown
loam with medium to coarse moderate platy to
blocky structure, The structure in this zone has
been altered by compaction during ditch construc—
tion and/or by plowing. This is an Apb horizon.
Zone 4 (70-100 cm) is dark grayish brown firm silt
loam with medium moderate blocky structure and
common calcium carbonate nodules. This is a Bk
horizon. Calcium carbonate nodules increase in
Zone 5 (100-215 cm), which consists of friable
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FIGURE REDACTED

Figure 28. Distribution of soils and blowout depressions at 41WY113. Adapted from Tumer 1982.

brown to strong brown silt loam with a diffuse
lower boundary. Zone 5 is a [IBk horizon., Zone
6 (215-300+ cm) is brown friable silt loam to clay
loam with weak granular structure and few calcium
carbonate nodules and manganese concretions. This
is a TICkc horizon.

Backhoe Trench 2 has five sediment zones
(sec Fig. 29). Zone 1 (0-42 cm) is pale brown
sand with a very abrupt smooth lower boundary.
This is construction fill. Zone 2 (42-60 cm) is
extremely firm very dark gray silt loam with platy
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structure. The upper portion has been truncated,
and the structure of the entire zone has been altered
by compaction during ditch construction. Zone 2
is an Apb horizon. Zone 3 (60-100 cm), firm dark
grayish brown silt loam with coarse moderate
blocky structure, is an ABb horizon. Snail shells
are common and calcium carbonate filaments are
present. The lower boundary of Zone 3 is gradual
and smooth. Zone 4 (100-150 c¢cm), a IIBk horizon,
is light brown friable silt loam with weak medium
blocky structure and many calcium carbonate
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Figure 29. Selected geological profiles of backhoe trenches and test units at 41WY113,

nodules. Zone 4 grades into Zone 5. Zone 5
extends below 250 cm and consists of brown silt
loam with many fine distinct strong brown mottles,
granular structure, and a few calcium carbonate
nodules. This is a IICk horizon.

The upper 4 cm of Test Unit | consist of pale
brown very thin horizontally laminated sands with
an abrupt smooth lower boundary (see Fig. 29).
This Zone 1 is very recent slopewash from the
large spoil pile a few meters north of the test unit.
Zone 2 (4-21 cm) is pale brown sandy loam with
granular structure, common rootlets, and an abrupt
wavy lower boundary. This zone also is slope—
wash, bul it appears to have been compacted and
to be old enough for grasses to have developed a
thick root system. The lower boundary slopes
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away from the ditch and clearly marks a road
surface used during construction of the ditch. This
section of the ditch- was dug before 1984 and the
road surface probably dates to this event. Zone 3
(21-38 cm) is very dark gray extremely firm loam
with medium strong blocky structure and a gradual
smooth lower boundary. The upper surface of this
Apb horizon has been truncated and compacted by
construction activities. Zone 4 (38-67 cm) is very
dark grayish brown firm loam with few calcium
carbonate filaments and nodules that increase in
frequency down—profile. This is an ABb horizon.
Zone 4 grades into Zone 5 (67-110+), dark
yellowish brown friable silt loam with common
calcium carbonate nodules. Zone 5 is a IIBk
horizon.



Test Unit 2 has only three stratigraphic zones
(Fig. 30). Zone 1 (0-23 cm) is very dark grayish
brown friable to loose loam with small, very dark
gray and yellowish brown clay loam clasts. The
lower boundary is abrupt and very wavy due to
erosion. This zone is mostly thin (0-3 cm) as seen
in the side wall profile (see Fig. 30) but extends
down to 23 cm in an erosional rill in the back wall.
This is construction fill. Zone 2 (23-61 cm), an
ABDb horizon, is dark brown extremely firm loam
with medium moderate blocky structure and a few
calcium carbonate nodules that increase in fre—
quency down-profile. The lower boundary of Zone
2 is gradual and smooth, Zone 3 (61-100+ cm) is
yellowish brown silty loam with common calcium
carbonate nodules. This is a [IBk horizon.

A bulk humate sample and a deer radius from
near the bottom of Zone 2 in Test Unit 2 were
radiocarbon dated. The humate assay resulted in
an age of 2740 = 100 B.P. (Beta-32199). Two
radiocarbon dates were obtained from the deer
bones. The inorganic fraction was dated to 3040 +
235 B.P.(GX~15122—-A). The gelatin fraction was
dated by the AMS method, resulting in an age of
2560 £ 100 B.P. (GX-15122-G). The human
burial excavated in 1986 from ncar the bottom of
this zone yielded a radiocarbon age from the
inorganic fraction of 1830+ 210 B.P. (GX-15123-
A). The organic fraction of the burial was also
dated by the AMS method yielding an age of
1088 +90 B.P. (GX-15123-G). Unfortunately, the
exact location of this burial was not recorded, but
photographs show the general stratigraphic position
to be in the lower portion of Zone 2. The younger
age of the burial suggests that it was placed in a
pit dug down into this zone, but the pit was not
discemnible during excavation.

Features

Two cultural features were recorded during the
Phase Il investigations. Feature 1, a small amount
of deer bone, is prehistoric, while Feature 2 is a
modem bone dump; both were exposed along the
drainage bank.

Feature 1 was observed eroding out of the
base of the undisturbed sediments just above the
contact with the Beaumont Formation at 50-60 cm
below the modem surface (see Fig. 30). Test Units
2 and 3 were excavated to reveal a slightly
disturbed feature measuring ca. 25x15 cm and
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consisting of three long bones and several bone
fragments which represent at least two mature deer.
The long bones and fragments are identified as one
complete left radins, two left radius proximal
fragments, one right metacarpal, and numerous
metacarpal fragments (see Appendix A). The
bones appear to be lying on or near the contact with
Zone 3. No pit outline or soil change was noted
other than the contact with the Beaumont Forma—
tion. There is no direct evidence that this feature
is cultural. The surrounding soil contains calcium
carbonate filaments, and calcium carbonate has
formed on portions of the bones obscuring cut
marks if these are present. However, indirect
evidence suggests that this feature is the result of
prehistoric cultural activities. A modified bone
found with the deer bone may represent a fragment
of a compound fishhook (see Appendix A).
Additionally, one flake was recovered from the
arbitrary level associated with Feature 1.

Although the location of the burial recovered
from this site (Hall et al. 1987:193-197) remains
uncertain, it does seem clear that Feature 1 was not
associated with the burial. Figure 31 shows that
the two features were found at similar depths, with
the burial occurring at 29-38 cm below the original
ground surface (Howard 1987:193) and Feature 1
at 50-60 cm below the modem surface or 34—
44 cm below the original ground surface. But the
radiocarbon dating of bone samples from both
indicates that the burial is significantly younger
than the deer bones (Students t test of samples
GX-15122-G and GX-15123-A: t = 3.14,
p<0.005). Inaddition, a humate sample taken from
the same provenience as Feature 1 yielded a radio—
carbon age of 2740 + 100 years B.P., roughly
coeval with the deer bones but clearly older than
the burial. This suggests that the burial was placed
in a pit, but the outline of the pit was obfuscated
by later pedogenesis and possible bioturbation.

Feature 2 is a recent bone dump consisting of
numerous animal bone fragments lying on the sur—
face of the drainage bank. Test Unit 4 was exca-
valed (o investigate this feature and revealed
fragmentary bones at ca. 20 cm downslope from
the modem road. These bone fragments are a
result of slopewash. Several recent bone dumps
were noted along the drainage banks including a
recent javalina carcass found during the magne—
tometer survey. According to local residents,
dumping animal remains along the ditch banks is
common.
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Figure 30. Geological profile of Feature 1, Test Unit 2, 41WY113.

Materials Recovered

Eight artifacts and one prehistoric bone feature
were recovered from this site. One bone tool and
five pieces of debitage were recovered from the
excavations, and two bifaces were recovered in
surface contexts from the spoil pile and bank slope.
Other materials observed include bumed clay
lumps, charcoal, freshwater mussel shell fragments,
snail shells and fragments, bones, gypsum, calcium
carbonate and manganese concretions, siliceous
pebbles, and modern debris (see Appendix A).

Discussion

Because of the sparse nature of the cultural
materials and the lack of diagnostic artifacts at
41WY113, it is difficult to identify cultural
components. However, the radiocarbon dates from
the burial and the deer bones, with their probable
prehistoric cultural association and associated
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humate sample, suggest that there were at least two
occupations of limited duration at this location. A
possible third occupation may be reflected in the
fine—screen debitage from Level 2 of Test Unit 2,
although these artifacts could be associated with the
burial or might be in a secondary context resulting
from historic disturbances. The fact that so few
cultural materials are present suggests very briel
and limited use of this site.

41WY134
Site Setting

Site 41WY134 is located east of Lyford,
Texas, along the South Main Channel approxi-
mately 2.7 km southwest of the intersection of FM
1420 and FM 498. It is at an elevation of 20 ft
msl and is located along the north bank of the
drainage ditch (Fig. 32). The site lies on the south
side of a shallow depression and probably
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a
FIGUREREDACTED

b
Figure 31. Photographs of features at 41WY113. (a) Feature 1, Test Unit 2, showing deer bones in east
wall. Note bones near contact with weathered Beaumont Formation and overlying soil. (b) Human burial

in drainage ditch bank, 1986. Nole bones near contact with weathered Beaumont Formation and overlying
soil.
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FIGURE REDACTED

Figure 32. View from the southeast of 41WY134 during excavation; Backhoe Trench 1 on right.

continues northward into cultivated fields. Agri~
cultural activities, land leveling, and ditch construc—
tion have undoubtedly disturbed the Holocene
deposits.

Previous Investigations

This site was discovered by Elton R. Prewitt
and Carolyn Good in 1985 and recorded during the
1986 survey (Hall et al. 1987:123). Materials
observed include 5 pieces of debitage, 19 bone
fragments, 7 burned clay lumps, 2 marine shell
fragments, and 1 fish otolith exposed along the
north bank of the drainage ditch. The site was
estimated to extend 250 m north—south, an unknown
distance east—west along the ditch, and an unknown
depth below surface. It was assessed as being
possibly eligible for listing on the National Register
of Historic Places based on the density and variety
of artifacts.
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Work Accomplished

The Phase II testing efforts at site 41WY 134
consisied of excavating two backhoe trenches and
four 1x1-m test units (Fig. 33). A surface survey
was conducted to locate cultural materials, but none
were found. Two test units were placed adjacent
to the backhoe trenches, and two additional test
units were placed between them (Table 13). All
test units were excavated into the upper portion of
the Beaumont Formation. The two backhoe
trenches excavated at either end of the site for the
geomorphological investigations and to provide
stratigraphic controls for the test units were 250 cm
deep. The fieldwork at 41WY 134 was completed
in 24 person—days.

Site Extent and Depth

Because no cultural materials were found in
the testing reported here, no additional information
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Figure 33. Site map, 41WY134.

TABLE 13
SUMMARY OF 41WY134 EXCAVATIONS

Test Depth of Thickness of Maximum Depth |  Thickness of Total Number of
Unit Excavation Overburden of Artifacts Cultural Deposit Artifacts

1 0.98 0.75 - - 0

2 1.11 0.88 - - 0

3 0.81 0.69 - - 0

4 1.34 0.68 - - 0

Note: Measurements in meters,
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on the extent and depth of this site is available.
Apparently most of the artifacts and numerous
burned clay lumps observed in 1986 were along the
edge of the depression in the plowed field north of
the ditch. As the testing efforts were confined to
the drainage right—of—way, the plowed fields to the
north, i.e., the actual location of the site, were not
investigated. It is clear, however, that 41WY134
does not extend southward to the ditch.

Sediments

Site 41WY134 occurs on the southern upper
slopes of a moderate-size circular deflationary
basin within an ancient abandoned channel on the
present surface of the Beaumont Formation (see
Fig. 8). This basin is not as deep as the ones at
41WY112 or 41WY113, and the modem soil
distribution suggests that this area has been'less
intensively eroded by wind. The soils in the basin
near 41WY 134 are sandy clay loams, and most of
the relatively uneroded Beaumont Formation
surface consists of sandy clay loams as well (Fig.
34). This is the easternmost site investigated and
it is nearest to the active dunes along the coast and
in the sand sheet. It is possible that an active dune
blew through the depression and left a trail of sand
or more sand may be present in this portion of the
Beaumont Formation than occurs farther west at the
other sites. The sediments in both backhoe trenches
and one test unit are described below.

Backhoe Trench 1 has six zones (Fig. 35).
Zone 1 (0-42 cm) is gray loose clay loam with a
very abrupt irregular lower boundary. This is
construction fill. Zone 2 (42-75 cm) is very dark
gray firm silt loam with a few small calcium
carbonate filaments. The lower boundary is very
abrupt and irregular. This is a disturbed and
compacted plow zone, and it is classified as an
Apb horizon. Zone 3 (75-112 cm) is very dark
grayish brown very firm silt loam with fine strong
blocky structure and well-developed ped faces with
clay films. A few calcite crystals were observed
on ped faces. This is a truncated ABb horizon with
a diffuse and smooth lower boundary. Zone 4 is
grayish brown firm clay loam with medium
moderate blocky structure and thin clay films on
ped faces. Calcium carbonate nodules are com-—
mon, and a few manganese concretions were
observed. The lower boundary is smooth and
diffuse. Zone 4 is classified as a Btkc horizon.
Zone 5 (170-235 cm) is light brown friable clay
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loam with weak blocky structure and many calcium
carbonate nodules. This is a IIBtk horizon formed
on Beaumont Formation sediments. Zone 5 grades
imperceptibly into Zone 6 (235-250+ cm), a light
brown to brown friable silt loam with a few
calcinum carbonate nodules and manganese concre—
tions. Zone 6 is a I[ICkc horizon.

Backhoe Trench 2 has six zones as well (see
Fig. 35). Zone 1 (0—56 cm) is grayish brown loose
silt loam with an abrupt irregular lower boundary.
This is construction fill. Zone 2 (56-72 cm) is
very dark gray firm silt loam with coarse moderate
blocky structure and clasts of black silt loam from
Zone 3. This zone is due to land leveling associat—
ed with vegetation clearing and farming and is
classified as an Apb horizon. Zone 3 (72—100 cm)
is black firm silt loam. It has fine to medium
moderate blocky structure with thin clay films on
ped faces, many fine calcium carbonate filaments,
rare calcium carbonate nodules that increase down—
profile, and a gradual smooth lower boundary.
This is a truncated ABtkb horizon. Zone 4 (100-
125 cm) is a dark gray firm silt loam with medium
moderate blocky structure, very thin clay films on
ped faces, common calcium carbonate filaments,
and few calcium carbonate nodules that gradually
increase down-profile. The lower boundary is
diffuse, and the zone is classified as a Btk horizon,
Zone 5 (125-165 cm) is grayish brown friable clay
loam with medium moderate blocky structure,
common calcium carbonate nodules and filaments,
rare manganese concretions, and a gradual smooth
lower boundary. Zone 5 is a IIBtkc horizon formed
on the weathered Beaumont Formation. Zone 6
(165-250+ cm) is light brown clay loam with less
clay than Zone 5. It has weak medium blocky
structure, a few calcite crystals, and a few calcium
carbonate nodules, some of which are surrounded
by light brownish gray clayey mottles. This is a
IICkc horizon.

Test Unit 1 has three zones (see Fig. 35).
Zone 1 (0-48 cm) is very dark gray loose loam
with clasts of very dark gray sandy loam and
yellowish brown clay loam. This is construction
fill; three layers of well-laminated sands mark
temporary surfaces in the fill. Zone 2 (48-75 cm)
is very dark gray extremely firm loam with strong
fine granular structure. Also present are rare
calcium carbonate nodules and snail shells. The
lower boundary is gradual and smooth. This zone
is classified as an Apb horizon. Zone 3 (75—
98+ cm) is grayish brown firm loam with weak
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Figure 34. Distribution of soils and blowout depressions at 41WY134. Adapted from Tumer 1982.

blocky structure, many snail shells in its upper
portion, and a few calcium carbonate nodules. This
is an ABkb horizon.

No radiocarbon dates were obtained from
41WY 134, however, the site has consistent stratig—
raphy and correlations are clear. A soil has formed
on the Beaumont Formation sediments, and it is
likely that it is truncated. A more recent soil has
formed over this older soil, and it appears to be
cumulative.  If wind-blown sediments were
deposited in the depression as interpreted from the
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soil maps, then this could be the primary source of
the materials in the cumulative soil. The upper
portion of this recent soil has been altered by
agricultural activities and then covered by landfill
probably introduced to provide a dry access road
adjacent to the ditch.

Materials Recovered

No artifacts were recovered as a result of the
testing efforts. Other materials observed include
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Figure 35. Selected geological profiles of backhoe trenches and test unit at 41WY134.

charcoal, one freshwater mussel shell fragment,
snail shells, bones, calcium carbonate concretions,
gypsum, silicious pebbles, and modem debris (see
Appendix A). Because of the lack of cultural
materials, the investigations were limited, and
sediment and humate samples were not collecied.

Discussion

The previous work at 4 WY 134 recovered five
lithic artifacts, but the testing efforts did not reveal
any additional surface or buried cultural materials.
The original plotting of the site and the general
discussion of the malterials collected during the
survey suggest that 41WY 134 is located primarily
outside of the ditch right—of-way along the edge
of the natural depression in a cultivated field. As
areas outside of the drainage ditch right—of-way
were not tested, the extent of the cultural deposits
in and around the depression is unknown. Another
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possibility for the lack of cultural materials is that
they were present in the upper portion of the
Holocene deposits (i.e., Zone 2) along the ditch
banks that were truncated and redeposited by
farming and ditch construction activities. In cither
case, there are no cultural materials in primary
contexts within the drainage ditch right-of-way at
41WY134.

41WY140
Site Setting

Site 41WY 140 is located southwest of Lyford,
Texas, along the South Main Channel approxi-
mately 1.2 km southwest of the intersection of
FM 491 and FM 448. It is at an elevation of 30—
35 ft msl along the west bank of the drainage ditch
adjacent to a small rise surrounded by cultivated
fields (Fig. 36).
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FIGURE REDACTED

Figure 36. View to the northwest of 41WY 140 during excavation. Note riprap on drainage ditch curve;

Test Unit | on right.

Previous Investigations

The site was discovered by Elton R. Prewiit
and Carolyn Good in 1985 and recorded during the
1986 survey (Hall et al. 1987:127). The materials
observed included 3 pieces of debitage, 12 bone
fragments, at least 2 bumed clay lumps, and
numerous mussel shell fragments. The site was
reported to occur at 100-150 cm below modemn
surface with another possible cultural zone at 200—
300 cm; the horizontal extent was estimated to be
150 m north—-south along the ditch. Site 41WY 140
was assessed as probably eligible for listing on the
National Register of Historic Places based on the
possible stratified nature of the cultural deposits
and the unusual depth at which they occur.,
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Work Accomplished

The Phase II investigations at 41WY140
consisied of the excavation of two backhoe trenches
and four Ix1-m test units (Fig. 37). Table 14
summarizes the work accomplished. All of the test
units were excavated into the Beaumont Formation.
The two backhoe trenches were excavated at both
ends of the site to investigate the geology and to
provide stratigraphic controls for the test unit
excavations. The fieldwork at 41WY140 was
completed in seven person—days.

Site Extent and Depth

Only two pieces of debitage were recovered
below the historically disturbed deposits at
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FIGURE REDACTED

Figure 37. Site map, 41WY140.

TABLE 14

SUMMARY OF 41WY 140 EXCAVATIONS

Test Depth of Thickness of Maximum Depth Thickness of Total Number of
Unit Excavation Overburden of Artifacts Cultural Deposit Artifacts

1 0.28 0.13 = - 0

2 0.34 0.26 0.34 0 1

3 0.33 0.14 0.33 0 1

4 0.35 0.23 - = 0

Note: Measurements in meters.
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41WY140. Both were in the upper portion of the
Beaumont Formation, which was encountered at 26
and 14 cm below the modern surface in Test Units
2 and 3, respectively. Based on the extremely low
frequency of artifacts, the site dimensions cannot
be determined.

Sediments and Radiocarbon Chronology

Site 41WY 140 is the only one tested during
the current investigations that is on a low rise
instead of in a depression on the Beaumont Forma—
tion (Bureau of Economic Geology 1976). Holz
and Prewiit's (1981) analysis shows that the site is
at the tip of a linear wedge of alluvial overbank
deposits between two abandoned channels on the
Beaumont surface (seec Fig. 8, Fig. 38). The
modem soil type is Racombes sandy clay loam
which often develops on Beaumont Formation
alluvial overbank deposits (Tumer 1982). The
sediments observed in the backhoe trenches are
described below.

Backhoe Trench 1 has four zones (Fig. 39).
Zone 1 (0-5 cm) is dark grayish brown silt loam.
This construction fill shows a clear irregular lower
boundary. Zone 2 (5-80 cm) is dark grayish brown
extremely firm silt loam with platy structure in the
upper 10 cm due to mechanical compaction. Below
the compacted portion, it changes to medium strong
blocky structure with well-developed ped faces and
common calcium carbonate nodules that increase
in frequency down—profile. Manganese concretions
occur also. Zone 2 is a [IBkcl horizon. Zone 3
(80-150 cm) is light brown extremely firm clay
loam with medium moderate blocky structure, very
many calcium carbonate nodules, and a gradual
smooth lower boundary. Zone 3 is a IIBkc2
horizon. Zone 4 (150+ cm) was observed only in
the large drainage ditch. It is similar to Zone 3
excepl that it has less clay and calcium carbonalte
nodules are not present. This is a IIC horizon.

Large, thick tortoise shell fragments were
recovered in situ from undisturbed Zone 2 deposits
1 m south of Backhoe Trench 1 on the sloping
surface of the ditch at 70-80 cm below the surface.
The inorganic (apatite) fraction of the shell frag—
ments yielded a radiocarbon age of 9360 + 415
B.P. (GX-15125-A). This tortoise is probably the
extinct giant species Gopherus hexagonatus as
numerous other tortoise remains of this species
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have been recovered from the same stratigraphic
position in this region (Westgate 1987:200-219).

Four stratigraphic zones were identified at
Backhoe Trench 2 (sece Fig. 39). Zone 1 (0-5 cm)
is grayish brown firm silt loam with platy structure
and an abrupt irregular lower boundary. This zone
has been altered and compacted by construction
activities. Zone 2 (5-40 cm) is dark grayish brown
extremely firm sill loam with moderate coarse
blocky structure and common calcium carbonate
nodules. This zone is a truncated 1IBk1 horizon.
Zone 3 (40-105 cm) consists of brown silt loam
with moderate coarse blocky structure and very
many calcium carbonate nodules. This is a [IBk2
horizon. Zone 4 (105-180+ cm) is pale brown clay
loam with medium moderate blocky structure and
clay films on ped faces. Calcium carbonate
nodules occur but decrease sharply down—profile.
This zone is classified as a IICk horizon,

In summary, the sediments indicate that a
truncated soil exists on Beaumont Formation
sediments. This soil was definitely truncated by
ditch construction and possibly by slope erosion of
the natural rise as well. All of the deposits appear
to be pedogenically altered Beaumont Formation,
and this implies that the prehistoric cultural remains
are not in primary archeological or geological
contexts. The turtle remains from near the present
top of the soil were dated to 9360 B.P., indicating
that they are not contemporary with the Beaumont
Formation.

Materials Recovered

Two pieces of debitage were recovered during
the testing phase, one from the 1/4—inch screen and
one from 1/16-inch screen. No diagnostic artifacts
were recovered. Other materials observed include
charcoal, snail shells, bones, calcium carbonate
concretions, gypsum, siliceous pebbles, and modern
debris including siliceous flakes from bank stabi—
lizing materials (see Appendix A).

Discussion

The geomorphologic investigations identified
a truncated soil on the Beaumont Formation. The
test unit excavations recovered two prchistoric
artifacts from the upper portion of this soil. As
this is a stable or possibly erosional surface rather
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FIGURE REDACTED

Figure 38. Distribution of soils and blowout depressions at 41WY 140. Adapted from Turner 1982.

than a cumulative soil, the cultural materials are
probably not in primary contexts but rather reflect
vertical displacement. The initial assessment of
cultural resources at this site suggested the possi—
bility of deep occupations, but it is clear that these
artifacts must have been vertically displaced as
well. This displacement could be due to soil
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cracking, bioturbation, agricultural activities, or
ditch construction. Thus, all of the cultural mate—
rials collected at 41WY 140 are believed to be from
secondary contexts. Even though the rise. at
41WY140 was utilized prehistorically, it appears
that much or even most of the site has not survived
intact.




Chapter 5: Site Descriptions

; BHT 2 BHT |
] =] O === O
nBk! ®
- 1 Bkel ®
(9360t 415 B.R)
g 1Bk2 ©) S e s e
3
k3
]
2 100 |
E —_ —_— — —
a
£ [IBkc2 @
TCk @ S
nc @
L EGEND
Construction Fill —— Abrupt Boundary
200 @ Stratigrophic Zone = —==—s Clear Boundary
T Humate Rodiocarbon Sample === Grodual Boundary
PEAL/IOS/CME s~ Tortoise - - - - Diffuse Boundary

Figure 39. Selecled geological profiles of backhoe trenches at 41WY 140,

89






PALEOENVIRONMENTS AND HUMAN DIETS

by C. Britt Bousman

In order to provide the contextual background
necessary for understanding prehistoric human
behavior in South Texas, both palecoenvironmental
and human dietary information must be collected
from as many sources as possible. In this chapter,
stable isotopes have been used to provide evidence
of both. More and more geologists, paleo—
climatologists, and archeologists arc using stable
isotopes (especially carbon, nitrogen, and oxygen)
for documenting past environments, climatic
changes, and human dietary patterns. The siles
discussed in this report generally have poorly
preserved organic remains, and stable isotope
analysis provides an avenuc of environmental and
dietary reconstiruction that is unavailable from
other sources. Stable carbon, nitrogen, or oxygen
isotopes were measured on samples of bones,
pedogenic calcium carbonate nodules, a freshwater
limestone (marl), and bulk soil humates collected
for radiocarbon dating during this project, and
these provide evidence of changing climate, plant
communities, and human diets in South Texas.
The radiocarbon dates are introduced in the site
descriptions sections of Chapter 5, while an
analysis of the isotopic information is presented
below. This provides a direct quantitative esti—
mate of Pleistocenc and early Holocene climate in
South Texas and provides a view of late Holocene
environmental change. Limited faunal remains
provide additional data on early Holocene envi—
ronments. Dietary reconstructions through isotopic
analyses have far-reaching applications and
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implications for many aspects of human prehistory
that are unavailable from other sources. Amassing
cnvironmental and dietary data ultimately will
allow modeling cfforts, such as presented in
Chapter 3, to become more dynamic with time
trajectories and thus more robust and explanatory.

LATE PLEISTOCENE AND HOLOCENE
PALEQOENVIRONMENTAL CHANGE

Virtually nothing is known about how human
behavior was influenced and conditioned by
climatic and environmental changes in the Lower
Rio Grande Valley of Texas. One of the four
major goals of the archeological investigations
conducted for the Hidalgo—Willacy Drainage Ditch
project is to fill this gap. The success of com-—
pleting the other major goals of the project
depends on obtaining paleoenvironmental and
climatic data for the period of human habitation.
Many types of paleocnvironmenial data can be
found in archeological sites, and careful documen—
tation of the geology, often accompanied by
analyses of pollen and faunal samples, is tradi—
tionally undertaken to assess environmental change
during the period of occupation. However, it is
unlikely that the highly weathered sediments
observed in the sites discussed here have pre—
served pollen, and, as faunal remains are scarce,
other sources of paleoenvironmental and climatic
data were sought. It was determined that stable
isotopes in soil humales and calcium carbonales
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would provide the most accurate and accessible
sources of such data available from these sitcs.
Below is an analysis of the stable isotope data
that relates directly to climatic changes and paleo—
environments.

Carbon Isotopes

Most researchers argue that increases in
BC/™*C ratios provide a measure of change in C,
and CAM plant versus C, plant composition in the
overall biota (Stuiver 1975; Flexor and Volkoff
1977; Vogel 1978; Krishnamurthy et al. 1982;
Cerling 1984; Dzurec et al. 1985; Cerling and Hay
1986; Haas et al. 1986; Nakai and Koyama 1987;
Schwartz et al. 1987; Volkoff and Cerri 1987;
Natelhoffer and Fry 1988; Guillet et al. 1988;
Cerling et al. 1989; Vitorello et al. 1989). All
trees and many shrubs and grasses are C, plants,
some grasses and herbaceous plants such as
Cheno—ams are C,, and most succulents, including
cacti, are CAM plants. The photosynthetic path—
way used and the chemical composition of the
encrgy molecules produced distinguish C, and C,
plants. Plants of the C, group use the Calvin-
Benson photosynthetic pathway, which produces a
three—carbon molecule, while C, plants use the
Hatch—Slack pathway, with a four—carbon mole—
cule as the resulting product.

During the production of these three— or
four—carbon molecules, the plant may use either of
the two stable carbon isotopes, *C or °C. These
two isotopes of carbon do not change, i.e., decom—
pose, into other elements as does “C, and they are
readily available in the atmosphere. Because of
the slight weight differences in the two stable
carbon isotopes, the chemical reactions and physi—
cal processes in the two photosynthetic pathways
utilize °C and "C in slightly different ratios.
Lighter isotopes have higher vibrational frequen—
cies, form weaker bonds, and are more reactive in
chemical processes than heavier isotopes. The C,
and C, pathways have the samc basic chemical
steps but the C, pathway has additional steps
allowing it to more efficiently use all the available
carbon. This has two effects. First, C, plants are
more resistant to water stress but less capable of
withstanding cold temperatures, especially mini—
mum temperatures during the growing season.
Consequently, C,/C, plant ratios reflect paleo—
climatic parameters. Second, the heavier isotope,
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BC, occurs in greater relative abundance in C,
plants than in C, plants, and thus the isotopic
difference between C, and C, plants can be mea—
sured accurately with mass spectrometers. A third
group, CAM plants, has the ability to switch back
and forth between the two photosynthetic pathways
in response to climatic variables, but a study of
the most common CAM plants in South Texas,
prickly pear and agave, suggests that these plants
normally use a C, pathway (Eickmeier and Bender
1976). In the discussion below, CAM plants are
combined with C, plants for isotopic analysis.

The measurement of carbon isotope ratios is
calibrated from the "C/"°C ratio in a piece of
marine belemnite limestone from the Peec Dee
Formation in South Carolina. As this marine
limestone, known as the PDB standard, has an
enormous amount of °C in relation to '*C, mea—
surements from most terrestrial sources such as
living plants result in negative numbers. The
difference between a “C/"C ratio and the PDB
standard is represented by 6"°C and is expressed
in parts per thousand or °/ee. The preindustrial
atmospheric §"C value is estimated at —6.0 /oo;
C, plants have much less “C, and their average
&"C value is approximately —27 °o0; C, and CAM
plants have more “C, and their average §°C value
is near =13 °/e, i.c., it is higher but heavier,
reflecting more “C. In materials that represent an
accumulation of both types of plants, the §"C
value should range between —27 °/oo and —13 /oo,
and, given no further chemical changes, the specif-
ic value should reflect the relative biomass contri—
bution of C; and C, plants. Unfortunately, further
chemical changes, known as fractionation effects,
do occur in most materials such as soils, calcium
carbonate nodules, and bones, and this complicates
the picture. In fact, the assimilation of carbon
isotopes into plant biomass through the process of
photosynthesis is the first major fractionation step.
Thus, C, plants have fractionated the atmospheric
source to a lesser extent than have C, plants. As
carbon isotopes pass from plants into animals,
soils, and other materials, additional fractionation
steps occur, and the degree of fractionation change
varies by material. The following discussion of
carbon isotopes and fractionation is organized by
material; however, all stable isotopes undergo
fractionation due to unequal mass weights, and it
is this process that allows meaningful stable
isotope analysis.



Al least five factors are known to influence
isolopic composition of soil materials: (1) G,/C,
composition of the biotic source; (2) differential
preservation of plant components such as lignin or
cellulose; (3) variations in plant mass inputs; (4)
decomposition of organic materials; and (5)
illuviation. In alluvial systems, transportation of
materials from nonlocal sources is a sixth possi—
bility. The objective in most paleoenvironmental
reconstructions is to determine the C;/C, compo-
sition of the biotic source, but the other factors
must be considered.

Differential preservation of plant components
could hypothetically complicate the §"°C values in
sediments. Lignin, which is acid—insoluble fiber,
is more resistant to decomposition than arc the
water—soluble components (e.g., aminos, sugars,
and starches), acid—soluble materials (e.g., holo—
cellulose), and nonpolar extractable components
(e.g., lipids and waxes) (Berg and Staaf 1980;
McClaugherty et al. 1985; Benner et al. 1987).
Each of thesc materials has a different §"°C value
with lignin being the most depleted in “C and
cellulose the most enriched. Among oak litter and
fine roots, the 6"C values vary by 5.1 °/ee and
3.6 °/oo, tespectively (Natelhoffer and Fry
1988:1635). Differential preservation, however,
appears to be a significant factor for only short
periods after the introduction of plant materials
(Berg et al. 1984; Tucker et al. 1986). Thus for
most sediment samples that arc 100 or more years
old, isolated by burial from introduced non—
decomposed plant materials and not uniquely well
preserved, it is unlikely that differential preser—
vation of various plant components would pose a
problem,

Microbial decomposition of organic malerials
enriches the "C content of sediments from the
isotopic values of the original plants (Dzurec et al.
1985; Natelhoffer and Fry 1988). Generally, 5"°C
values increase in single soil solums as total
carbon decreases (Natelhoffer and Fry 1988), and
the implication is that a reduction of carbon
reflects more decomposition of organics. How-—
ever, a better measurement of organic decomposi—
tion is the ratio between total carbon and total
nitrogen (Birkeland 1984:15), and future studics
should incorporate carbon isotope changes and
C:N ratios for more accurate determinations of the
relationship between decomposition and carbon
isotope fractionation.  Organic inputs act to
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decrease 6"°C values toward the 8“C of the
organic material, while decomposition tends to
increase these values. Since decomposition has
the final fractionation effect, this must be consid—
ered in palcoenvironmental reconstructions.
Illuviation has a compounding effect on §"°C
isotopes in sediments. Several studies have
demonstrated shifts in the C,/C, composition of
biotic sources using a column of stable isotope
measurements, and it is clear that down—profile
leaching of organic materials, including stable
isotopes, occurs (Dzurec et al. 1985; Volkoff and
Cerri 1987; Vitorello et al. 1989). In radiocarbon
dating of sediments, the concept of mean residence
time (MRT) is used to express the mixed source
and time span represented by "“C in a sample.
This concept is applicable to 6"C values obtained
from sediments as well. The implication is that
sediment &'°C values represent a time span poten—
tially composed of multiple events, and the result—
ing measurement is an average of these events.
The &"7C value of soil carbonate clearly
reflects illuviated carbon and is related to the
isotopic composition of the soil atmosphere,
which, in turn, is controlled by the biomass ratio
of C,/C, plants growing on the surface and soil
respiration rates (Cerling 1984:233). As noted
above, the 6"C value of atmospheric carbon is
—6.0 °/oo.  As the "*C and "C isotopes in carbon
dioxide have different atomic weights, they also
have different diffusion rates through the soil
atmosphere. This results in a fractionation shift in
soil carbon dioxide from the soil organic matter,
The carbon isotopic ratio of the soil atmosphere
systematically becomes heavier (i.e., less nega—
tive) toward the surface because of soil respira—
tion; however, isolopic gradients in most soils
stabilize below 30 cm. Freezing of soil to the
depth of carbonate precipitation can influence the
fractionation of carbon isotopes, but even during
the Last Glacial Maximum, it is doubtful that soil
freezing at such depths would have significantly
affccted stable carbon isotope ratios in - South
Texas. The following analysis assumes that an
equilibrium exists between the atmospheric and
soil organic carbon and that little or no inherited
carbon is present in the analyzed samples, i.e., the
carbon source is from plants. Previous research
on pedogenic carbonates in nonlimestone environ—
ments suggests that this is a valid assumption
(Cerling and Hay 1986). Cerling (1984:Table 1)
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presents data from a series of locales where §"°C
values in soil carbonates and matching percents of
C, plant biomass have been measured. A linear
regression of data from soils that do not experi—
ence freezing at the depth of carbonate formation
shows a strong correlation (12 = 0.973) between
soil carbonate &"C values and percent of C, plant
biomass (Fig. 40). This produces an end 6"C
value of +1.3 °/eo for a pure C,f/CAM plant com—
munity and a value of —11.6 °/e for a pure C,
plant community. The linear regression formula
for pedogenic carbonates is:

C, Biomass Percent = 5”C(~7.783) + 10.106.

values can be adjusted for fractionation effect and
the relative contribution of C, versus C,/CAM
plants calculated through the formula:

Estimated Percent of C, Plant Biomass =
[(6"C - 3.5) + 13)1/(-0.14).

These formulas assume that the mean 6°C
value for C, plants is =27.0 %0 and the mean &"C
value for C,/CAM plants is —13.0 °/ee. Also, the
soil humate model assumes that carbon isotopes in
soil humates are fractionated by +3.5 /. It
should be noted that there is some disagreement
on the mean &"C values, or the degree of
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Figure 40. Linear regression of 6"C in nonfreezing soil carbonates and percent of C; biomass, 12 = 0.973

(data adapted from Cerling 1984:Table 1).

Additionally, the carbon isotopes from
sediment humates can be used for assessing the
same botanic changes between C, and C/CAM
plants (Stuiver 1975; Flexor and Volkoff 1977,
Krishnamurthy et al. 1982; Dzurec et al. 1985;
Haas et al. 1986; Nakai and Koyama 1987;
Schwartz et al. 1986; Volkoff and Cerri 1987;
Guillet et al. 1988; Natelhoffer and Fry 1988;
Cerling et al. 1989; Vitorello et al. 1989). Dzurec
et al. (1985) and Natelhoffer and Fry (1988)
suggest that a +3 10 +4 °/ec shift in carbon isotopes
occurs because of microbial decomposition of
organic materials in the soils. Soil humate §"”C
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fractionation used, in the above formula, and
slightly different mean values would change the
estimates marginally.

The graph below (Fig. 41) shows the esti—
mated C, plant biomass percentages for the Lower
Rio Grande Valley obtained from the isotopic
analysis of calciom carbonates and the soil
humates. These estimates imply that the late
Pleistocene environmen{ was dominated by C,
and/or CAM plants. A major gap exists in the
record between the early and late Holocene.
Then, at ca. 2800 B.P. when the record starts
again, the carbon isotopes suggest that the biotic
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Figure 41. Estimates of C; plant percentages for humate and pedogenic carbonate samples.

environmeni was overwhelmingly dominated by C,
plants. Through the remaining 2,800 years, the
isotopic record suggests a rapid and consistent
shift toward more C, and/or CAM plants, but
never to the levels that cxisted during the late
Pleistocene and early Holocene. One possible
scenario is that the lower C, percentages represent
increases in prickly pear, agave, and C, grasses
due to increasingly drier conditions, and that the
higher C, percentages represent the influx of more
arboreal species, such as oak, due to increasingly
benign, wetter conditions. It is not mere coinci—
dence that a mesic interval defined by pollen
analysis in the Lower Pecos region is dated to ca.
2500 B.P. (Bryant and Holloway 1985) and that
coeval drops in dated soil humate §"C values
occur from a wide range of sites in Texas, from
the Southern Plains to East and Central Texas
(Boyd and Tomka 1990; Collins and Bousman
1990). Clearly a mesic interval occurred through—
out much of Texas at approximately 2500 B.P.,
and it is registered in the carbon isotope ratios
from South Texas.

Oxygen Isotopes
Changes in the "*0/"°O ratios in the calcium

carbonate accumulations reflect temperature of
local meteoric (i.e., rain) water (Cerling et al.

95

1977; Cerling 1984; Cerling and Hay 1986).
Cerling (1984) argues that oxygen isotopic com—
position of meteoric water and mean annual
temperature are corrclated strongly at continental
locations that receive less than 1000 mm (39.4
inches) of rain annually. Stable oxygen isotopes,
sporadically occurring from ca. 17,350 to
9500 B.P., are available from pedogenic carbon—
ates from 41HGI128 and freshwater marls from
41WY 112, and it is assumed that they were in
isotopic equilibrium with their coeval meteoric
rainwater. It should be added that the sites in
Willacy and Hidalgo countics would have been
much farther from the coast and much less influ—
enced by marinc weather patterns in the late
Pleistocenc and early Holocene than today.
Additionally, as the ground surface is flat and
natural drainage systems are lacking, it is likely
that groundwater has accumulated with local
melcoric water as ils primary source,

Oxygen isotopes measured from carbonates
are normally compared to "0/"°O ratios in the
PDB standard; however, stable oxygen isotope
ratios in meteoric water are traditionally compared
to Standard Mean Ocean Water (SMOW).
Oxygen isotope ratios based on the PDB standard
are not equal to those calculated from SMOW,
and they can be corrected with a simple linear
regression formula (Blatt et al. 1980:213), but this
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correction is not necessary for the following
analysis,

Stable oxygen isotope ratios in carbonates
can be used to estimate their associated 8"0
value in meteoric water using a lingar regression
(Fig. 42). This linear relationship suggests that
oxygen isotope ratios in pedogenic carbonates and
meteoric water are in equilibrium. It is well
documented that "0 values in meteoric water are
controlled by temperature (Dansgaard 1964; Gat
1980; Yurtsever and Gat 1981; Heaton, et al.
1986), and the relationship also can be estimated
with a linear regression (Fig. 43). Evaporation,
the mechanism controlling the oxygen isotopic
composition of meteoric water (Faure 1986),
selectively removes the lighter "0 isotope first,
and then as evaporation continues, 0 isotopes are
vaporized. Thus, during periods of warmer tem—
peratures and increased evaporative activity,
greater amounts of heavier oxygen isotopes are
removed from waler sources, directly increasing
the 6"°0 values of meteoric water. As meteoric
water is the primary source of oxygen isotopes in
pedogenic calcium carbonates, these data can be
used to estimate temperaturcs during accumulation
of meteoric waters. The two linear regressions
can be combined in the following formula to
provide an estimation of the mean annual temper—
ature:

Mean Annual Temperature (°F) =
{[(5"%0)(0.955) - 1.361](3.975)} + 84.319,

The freshwater marl carbonate sample from
41WY112 has been grouped with pedogenic
calcium carbonate nodules for the purposes of
climatic estimation. It is possible that the differ—
ent chemical exchanges that occur in carbonates
from these two different depositional environments
could cause a systematic difference in fraction—
ation of stable isotopes. More potential oxygen
reservoir sources cxist for marl than for pedogenic
carbonates. As no natural drainages transport
significant amounts of water into the area where
the marl samples were collected, it is suggested
that the primary source of oxygen isotopes in
these marls is from local meteoric water that
accumulated and remained in the region. It is very
likely that this water moved an unknown distance
subsurface through the Beaumont aquifer, but it is
important to realize that at 9500 B.P., when this
rain fell, sea levels were much lower and water
tables would have been lower as well. The rapid
rise of sea level would have slowed the movement
of waler in the aquiler and allowed this old water
to remain in the system until the historic period
when it was precipitated as marl at 41WY112,
Until additional data from South Texas are avail—
able, it is assumed that the pedogenic carbonales
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Figure 42. Lincar regression between "*O/"°O ratios in soil carbonates and associated meteoric water (data

from Cerling 1984:Table 1).
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Figure 43. Linear regression between "*0/'°O ratios in local meteoric water and mean annual temperature

(data after Cerling 1984:Figure 4).

and freshwater marl are in isotopic equilibrium
with coeval meteoric water and that no consistent
fractionation difference exists.

The estimates of temperature derived from
oxygen isotopes suggest (hat temperature increased
significantly in the late Plcistocene and early
Holocene (Fig. 44). The mcan annual temperature
estimate for 17,350 B.P. is 63° F (17.2° C). This
is the modern approximate mean annual tempera-—
ture for the Southern Plains in Texas today,
although it is unlikely that the late Pleistocene
scasonal temperature variations in South Texas
were the same as those in the Southern Plains
today. The modem mean annual temperature in
the Lower Rio Grande Valley is 73° F (22.8° C),
and this represents an increase of 10° F (5.6° C)
from the Last Glacial Maximum to modern day.
It has been suggested that the 6'*0O composition of
oceans was 1.4 °/o higher during the Last Glacial
Maximum because of the disproportionately large
amounts of 'O isotopes trapped in glaciers
(Shackleton 1977; Kahn et al. 1981). If this
assumption is figured into the temperature calcu—
lations, then the estimated temperature for the
oldest pedogenic carbonate would be 57.6° F
(14.2° C), which would result in a 154° F
(8.6° C) difference betwcen modemn temperature
and that at 17,350 B.P. Irrespective of which
assumptions are correct, the most rapid tempera—
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ture rtise occurred between 17,350 and
15,010 B.P., and this is clearly a period of in—
creasing temperatures worldwide throughout the
late Pleistocenc. However, this temperature rise
occurred earlier here than is generally documented
for the late Pleistocene in the northern hemisphere
(CLIMAP 1981), but a major component of the
northern hemisphere records reflects rising sea
levels as a measure of climatic change (Overpeck
et al. 1989:554). Evidence from the unglaciated
southern hemisphere suggests that the rise in
temperature occurred shortly afier 18,000 B.P.
(Vogel 1985), and recent entomological evidence
from lowa suggests that warming may have
occurred earlier in North America as well
(Schwert and Ashworth 1988). The very real
possibility exists that there was a lag between
surface temperatures and sea level response, as
well as earlier warming in lower latitudes. The
drop in estimated temperatures at 12,780 B.P. is
nol unexpected as terminal Pleistocene climates
fluctuated a great deal as shown by glacial
sequences from the United States and Mexico
(Richmond and Fullerton 1986; White 1986).
Apparently, the driving mechanism for this termi—
nal Pleistocene climatic fluctuation was cold
freshwater from rapidly melting glaciers surging
into the Gulf of Mexico via the Mississippi River
between 15,000 and 11,000 B.P. (pcaking at
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Figure 44. Estimates of C, plants and temperature using oxygen and carbon stable isotopes from

carbonates.

13,000 to 12,000 B.P.), and then rapidly shifting
to the North Atlantic via the St. Lawrence River.
This caused a dramatic drop in Gulf surface
temperatures during peak meltwater discharge
which appears to have stimulated high pressure
near the surface and resulted in stronger western
Atlantic trade winds and drier conditions region—
ally (Overpeck et al. 1989:555). These drier and
cooler conditions between 13,000 and 12,000 B.P.
are seen in pollen spectra from Boriack Bog
(Bryant 1977; Collins and Bousman 1990).

As Figure 44 shows, slight changes in C;
plant biomass seem to be in part related to
temperature changes; however, the apparent early
Holocene increase in temperature was not accom—
panied by an increase in C, plants. This might be
due to an early Holocene dry phase, i.e., the
Altithermal, well documented in other portions of
the continental United States. Clearly, a large
amount of climatic and botanic variation could
occur between the few dated sample points pre—
sented here. More dates and stable isotopes on
pedogenic carbonates, including ones dating to the
Holocene, could flesh out a paleoclimatic and
paleobotanic record that is lacking for the Lower
Rio Grande Valley. It is most unfortunate that a
coeval pollen record does not exist for South
Texas, but the pollen record from Boriack Bog,
the only pollen sequence from Texas that spans
the late Pleistocene and early Holocene, shows a
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significant increase in grasses beginning in the
early Holocene (Bryant 1977). A similar patiern
may have occurred. in South Texas, and if so, it
could account for an increase in C, grasses at the
beginning of the Holocene as the temperatures in
the late Pleistocene may have been too low for C,
grasses. An increase of C, grasses in South Texas
would account for the higher §"°C values and the
lower C, plant estimate for the early Holocene
sample. As phytolith evidence does exist for the
widespread occurrence of C, grasses in the early
Holocene in South Texas (Robinson 1979, 1982),
this seems to be a reasonable model. If C, grass
biomass was limited in the Pleistocene because of
lower temperatures, this would have provided a
ceiling on §"C values and a lower limit on C,
plant estimations, as apparently occurs in the late
Pleistocene samples. This would suggest that the
C, component in the late Pleistocene is constituted
of CAM plants, such as prickly pear or agave, and
not of C, grasses. Further pollen, phytolith, and
isotope data could more fully document the nature
of Pleistocene and Holocene environmental
changes in South Texas.

Faunal Remains
At 41WY 140, large and thick tortoise shell

fragments were recovered in situ from undisturbed
Zone 2 deposits on the sloping surface of the ditch



1 m south of Backhoe Trench 1 at 70-80 cm
below surface. The age of the inorganic (apatite)
fraction of the tortoise shell is calculated to be
9360 + 415 B.P. (GX-15125-A). This tortoise is
probably the extinct giant species Gopherus
hexagonatus, as numerous other tortoise remains
of this specics have been recovered from the same
stratigraphic position in this region (Westgate
1987:200-219). These G. hexagonatus remains
were tentatively assigned (o an early Wisconsin
age by Westgate (1987:207) because the samples
were all found in the upper Beaumont Formation;
however, no tortoisc samples, other than that from
41WY 140, were chronometrically dated. It is
generally belicved that the Beaumont Formation
was deposited during a period of high sea levels
in the late Pleistocene, and its estimated age span
ranges from 132,000 to 120,000 B.P. (see Chapter
1). Invicw of the difference betwekn the tortoise
radiocarbon age and the estimated age span of the
Beaumont Formation, it is significant that
Gopherus is a burrowing torloise and that
Westgate (1987:204) found a few individuals in a
position that suggested the use of burrows. Thus,
the presumed stratigraphic association of the
Beaumont Formation and the tortoises may be not
be correct. Nevertheless, the 41WY 140 tortoise
radiocarbon age should not be accepted without
question, as apatite and not collagen was used,
and apatite is notorious for producing unreliable
radiocarbon ages (Taylor 1987:53-61). Unfortu-
nately, gelatin (collagen) was not present in the
tortoise shell. It can be argued that if the tortoise
remains are the same age as the Beaumont
Formation, it is unlikely that the apatite date
would be so recent. More radiocarbon dates on
tortoises, especially on the collagen fraction, are
necessary before a terminal Pleistocene date can
be accepted without reservation, but al present,
this is the only chronometric age estimate for
Gopherus remains in South Texas. If the age is
correct, then it appears that the tortoise was
present in South Texas when conditions became
warmer in the early Holocene (see Fig. 44). More
work is required to determine if the tortoise
remains extend back into the Pleistocene and are
associated with colder climatic conditions.

STABLE ISOTOPES AND HUMAN DIET

Since Vogel and van der Merwe (1977:238-
242) presented the first dietary analysis in
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archeology using stable carbon isotopes in prehis—
toric human bone, an explosion of applications has
occurred (van der Merwe 1982; DeNiro 1987;
Price 1989). A grcat deal more is now known
about stable carbon isotopes, diets, and fraction—
ation effects in bone, and stable isotopes from
other elements, such as nitrogen, now are known
10 yield additional types of information. Carbon
and nitrogen stable isotope ratios were measured
on all individuals recovered from previous projects
on the Hidalgo-Willacy Drainage Ditch. The
dictary implications of the stable isotope analysis
are presented below; however, first it is necessary
to discuss the radiocarbon dating of these samples.

Radiocarbon Dates on Human Bone

The remains of three individual humans were
recovered during previous projects along the
Hidalgo—Willacy Drainage Ditch by Prewitt and
Associates, Inc. (Day et al. 1981; Hall et al.
1987), and all have been radiocarbon dated. One
of these, the burial from 41WY50 (Prewitt 1981),
was redated in the current project because the
previous date was obtained from apatite, the inor—
ganic fraction of bone, and the date was not
corrected for carbon isotope fractionation effect.
Much research on bone dating has shown that
apatite dates are often unreliable, especially if
secondary carbonales are not carefully removed
from the inorganic fraction (Hassan et al. 1977;
Taylor 1987:53-61). Whenever possible, the
organic fractions (bone gelatin or collagen) should
be dated, but recent research has shown that even
collagen can be altered by diagenesis (Stafford et
al. 1987; Stafford et al. 1988). Thus all bone
dates, not just apatite, must be considered with
caution. All new dates discussed in this section
were corrected for carbon isotope fractionation
effect and use the 5,570-year half-life.

The previous apatite age of the 41WY50
burial was 540 + 110 B.P. (Tx—4256), while the
new gelatin age is 1415 + 140 B.P. (GX-15124-
G). The new date is almost three times older than
the original radiocarbon assay, and this clearly
represents a significant difference. . The present
gelatin date on the 41WY50 burial is considered
more reliable than the previous date, because it
was run on the gelatin fraction and corrected for
fractionation effect. Little collagen was obtained
from the 41WY 113 burial, and an accelerator date
was required, producing an age of 1088 + 90 B.P.
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(GX-15123-G). The apatite fraction from this
burial was also radiocarbon dated resulting in an
age of 1830 * 215 B.P. (GX-15123-A). At this
point in time, the AMS date on the gelatin fraction
from the 41WY113 burial is probably more
reliable, and this is accepted as the correct age of
the burial. The two gelatin dates from 41WY50
and 41WY113 are fairly close in time, but a
Student's t—test (t = 1.964) indicates that the
probability of contemporaneity is less than 5%.
Only the inorganic apatite fraction could be dated
from the 41WY67 burial, resulting in an age of
4495 + 350 B.P. (GX-15254-A). Gelatin was
recovered from the 41WY67 bone sample, but the
large differences between the stable carbon iso—
topes from the gelatin and apatite fractions (sce
Appendix D) and a visual inspection of the gelatin
suggested that the gelatin had experienced dia—
genetic change (Harold Krueger, personal commu—
nication 1989). These radiocarbon dates on human
bone can be used to argue that occupation
throughout the late Holocene is likely, but they
provide no evidence of human occupation during
the middle or early Holocene or during the termi-
nal Pleistocene in the Lower Rio Grande Valley.

Carbon Isotopes

Bone is constructed of organic and inorganic
materials. The inorganic components constitute
approximately 70% of the dry weight, the organic
components make up 20%, and bound water
accounts for most of the remaining 10%. The
pathways for carbon inclusion in the inorganic
fraction, i.e., apatite, and the organic fraction, i.e.,
collagen, are apparently different (Krueger and
Sullivan 1984; Sillen et al. 1989).

Krueger and Sullivan (1984) argue that in
herbivores, the source of carbon in collagen and
apatite is carbohydrates from plant foods, although
collagen and apatite phases fractionate stable
carbon isotopes to different degrees. For herbi-
vores, collagen is on the average 5 °/oo higher and
apatite is 12 °/eo higher than the dict. More
important for human dietary studies is the frac—
tionation that occurs between herbivore diet and
the portions eaten by humans. Lipids (fat) in
herbivores are 1 °/oo less than diet, while herbivore
protein (meat) is 5 °/oo higher than diet. In cami-
vores, ingested meat protein is the greatest con—
tributor to collagen, while ingested lipids contrib—
ute most of the carbon to apatite. Carnivore
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collagen does not fractionate from the protein
+5 °feo level, but camivore apatite fractionates
+9 °foa from -the lipid level of —1 °/eo, O +8 /oo
from camivore prey diet.

The situation is more complex for omnivores
such as humans. Krueger and Sullivan (1984)
argue that humans incorporate carbon into colla—
gen, a protein, directly from meat protein, but
most of the carbon in apatite is acquired initially
from plant carbohydrates, secondly from meat
lipids, and then only a small amount from meat
protein. Circumstantial evidence suggests that
significant amounts of carbon isotopes in human
collagen are obtained from both meat and plants
(Vogel and van der Merwe 1977; Klepinger and
Mintel 1986; Bousman et al. 1989), but the rela—
tive contribution of each is currently unknown
(Sillen et al. 1989). It is also unknown how the
relative contribution of carbon isotopes from each
source changes as one or the other food source is
altered within the diet. Nevertheless, through one
path or the other, it is clear that carbon isotopes in
human collagen are fractionated +5.0 °/ec above
either the plant foods ingested directly by humans
or the plant foods ingested by herbivore prey
animals eaten by humans. If the primary source
of carbon isotopes is through prey animals, then
biotic changes should be registered in the human
carbon isotope ratios. This proposition assumes
that prey—animal diets reflect biotic changes.
While this has not been demonstrated for South
Texas, data are available from Africa to suggest
this is correct (Sealy 1986, 1989; Bousman et al.
1989). Thus, if 6"C values from human remains
mirror changes in the botanical environment, one
can take the extreme viewpoint that the major
carbon pathway is from plant to herbivore to
human, and that changes in human &"C values are
due simply to environmental changes that are
transferred trophically to humans with no change
of diet. However, if the human and environmental
patterns differ, then one must assume that this
reflects a true dietary difference that cannot be
explained as simply a botanical change that is
indirectly registered in human isotopes. Clearly a
measure of environmental 6"C change is needed,
and carbon isotopes from radiocarbon—-dated, bulk
soil humates are the best and most easily acquired
source.

Stable carbon isotope ratios from dated
sediment samples and human collagen are plotted
in Figure 45. Collagen &"C values obtained from
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Figure 45. Soil humate and human stable carbon isotope ratios.

the 41WY67 remains are not included because the
collagen was poorly preserved. In addition,
apatite 6"°C values are not used because their
chemical taphonomy is poorly understood. The
&"°C values from soil humates show a trajectory
from low to high through time; however, the
trajectory for human carbon isotope ratios is
opposite to this environmental trend. This sug—
gests that environmental change does nol account
for the difference between the two human carbon
isotope ratios. The older human sample is from
a coastal clay dunc at 41WY50, and the younger
sample is from the inland site 41WY113. A
6.0 °/eo difference cxists between the two human
5"C values (sec Appendix D), and the underlying
environmental trend. if regisicred in the human
isotope ratios, may have helped make this differ—
ence less than it might have been with no environ—
mental change. A 6.0 “/so difference would reflect
a 40-45% difference in C, versus C,/CAM plant
use, and the coastal human clearly ingested more
C,/JCAM plants or animals that ate C,/CAM plants
than the individual at 41WY 113. Given only two
human collagen measurements, it is unreasonable
to suggest a temporal pattern in diets; rather, a
coastal and inland difference in prehistoric diets is
a more reasonable possibility.

If one assumes that the carbon isotope ratios
in these two individuals represent the mix of C;
and C,/CAM plants directly ingested, then the
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individual from 41WY 113 ate approximately 55%
C, plants, but the individual from 41WY50 ate
only 12% C, plants. This is a dramatic difference
that requires some explanation. First, the mixed
C, and C,/CAM plant dict of the 41WY113
individual seems intuitively reasonable given a
presumed consumption of prickly pear (a CAM
plant), oak (a C, plant), and deer (herbivores that
cat mostly C; plants). However, the high C,/CAM
plant utilization by the 41WYS50 individual is
anomalous. The coast is not an area known for a
great dominance of C,/CAM plants such as agave
or prickly pear (see Chapter 1), and normally,
marine environments mimic C; plant §”C values
(i.e., =27 to =20 °/s). A very limited number of
slable carbon isotopes, however, are available
from Redfish Bay along the Texas coast near
Corpus Christi (Parker 1964), and these indicate
that marine plants and animals from this portion of
the Texas coast have 6"°C values that fall within
the range of C, and CAM plants. The mean value
of five plants and animals is —15.0 °/os. Assuming
that these plants and animals were all caten and
contributed equally to human collagen, then frac—
tionation of these values by +5.0 */eo could pro—
duce human collagen values of —=10.0 °/se. The
5"C collagen value of the 41WY50 individual is
—9.7 °/eo. Thus, it is very likely that the lower
coastal marine environments also have similar
&"C values which mimic a C,/CAM plant signal
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and that these high 6°C values arc reflected in the
stable carbon isotope ratios in the individual from
41WY50.

Nitrogen Isotopes

In terrestrial ecosystems, “N/"“N ratios can
be used to separate plants into two groups:
legumes and all other plants (Virginia and
Delwiche 1982). These ratios are compared to
5N/™“N ratios in air which are used as the stan—
dard unit like the PDB standard in carbon iso-
topes. Legumes have slightly less "N and their
corresponding "N values are consistently lower,
The difference is not due to isotopic fractionation
by plants, like the fractionation of carbon isotopes
by photosynthesis, but rather it is due to the ability
of legumes to extract, i.e., fix, nitrogen from two
sources: N, from the atmosphere and nitraté and
ammonium ions from the soil. Nonlegume plants
can only fix nitrogen from soil nitrate and ammo—
nium. Atmospheric 6"°N values average 0 /oo, as
it is the standard for measurement, while nifratc
and ammonium have variable but higher &“N
values (Letolle 1980). As atmospheric N, has
lower &N values than soil nitrogen, this differ—
ence is transferred to plants with very little alter—
ation. On average, legumes have §'"°N values near
1 °/oo, and 6N values of nonlegume plants are
close to 9 °/ec (DeNiro 1987).

In marine ecosystems, “N/"“N ratios of
plants arc controlled by the isotopic ratios avail—
able from inorganic sources, which include atmo-
spheric N, and soil nitrates and ammonium dis—
solved in ocean waters. Only blue—green algae
are capable if fixing dissolved N, from the oceans,
and their corresponding &'°N values are approxi—
mately 0 °/eo. Other marine plants, such as phyto—
plankton, use only dissolved nitrates and ammoni—
um and no atmospheric N,. Correspondingly,
these plants are more enriched in N and have
higher 6'°N values. Unfortunately, 6"°N values in
oceans are highly variable geographically, and the
base level, starting point for 8N values in the
Gulf of Mexico and Laguna Madre is unknown.
It is currently impossible to estimate the expected
environmental 6°N values of this marine eco—
system.

Two additional factors complicate siable
nitrogen isotope dictary studics. The first is the
enrichment of °N as nitrogen isotopes pass from
primary producers (plants) to consumers (animals),
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increasing 6N values by approximately 3 “/o for
each trophic level; this occurs in both marine and
terrestrial food webs (DeNiro 1987). As marine
ecosystems have more trophic levels, they gener—
ally have higher &"N values than terrestrial
systems. For example, the mean §"°N value for
marine plants is 7 °/eo (DeNiro 1987). If the
nifrogen isotopes traveled through two trophic
levels, i.e., zooplankion and fish, before human
ingestion and 100% of the human diet was from
marine sources, then the isotopes would have
passed through three trophic levels, and the pre—
dicted 6"°N value for human collagen would be
9 °/eo higher, or 16.0 °/eo. In terrestrial systems,
however, if 70% of a person's diet consisted of
nonlegume plants with a 8N value of 9 /e and
30% was derived from animals that ate nonlegume
plants, then the predicted 8N value of that
individual's bone collagen would be approximately
13 °/eo. If, in the same ccosystem, a person
ingested 20% legumes, 50% nonlegume plants, and
30% animals that ate nonlegume plants, then the
predicted 6"°N value would be 11.3 */o.

The second complication consists of envi-
ronmental effects on &"°N values in natural eco—-
logical systems (Heaton 1987). Two known
environmental effects are aridity and salinity.
Heaton et al. (1986) and Sealy et al. (1987) have
shown that stable nitrogen isotope ratios in human
and mammal bone collagen are negatively corre—
lated with mean annual rainfall, while Heaton
(1987) has demonstrated that 8N values in plants
are also negatively correlated with mean annual
rainfall. Even though the higher 8N values in
plants would be passed on to animals, the rate of
nitrogen fractionation correlated to aridity is
greater in animals than in plants; regression slopes
between rainfall and plant §"N values range from
ca. —0.3 to —-0.4, while regression slopes between
rainfall and animal bone collagen &N values
range from ca. —1.1 to —=1.3. Higher 6N values
in animals appear to be a metabolic response to
water stress, but this response has not been dem—
onstrated for plants. In fact, Shearer et al. (1978)
have shown that §"°N values in total soil nitrogen
are most strongly correlated with aridity, and this
suggesis that the nitrogen isotopic ratios of soils
are transferred to plants and probably that no
nitrogen fractionation by plants occurs. The
mechanisms that control soil 6°N values are
unknown. Research has shown also that plant
&"N values are clevated near coasts (Virginia and



Delwiche 1982; Heaton 1987). As 6N values of
ocean waler are generally higher than terrestrial
sources, it seems likely that sca-spray could
introduce nitrates with high 8"°N values and that
this would influence the 8"°N values of plants
growing near the coast. Heaton (1987) has dem—
onstrated that plants growing at inland saline
environments similar to La Sal Vieja also have
high 8N values. It is known that salt can
influence a number of metabolic, physical, and
chemical processes and reactions, and one or a
combination of these apparently accounts for the
elevated 6N values in saline environments.

The "N values measured in human collagen
from the three burials recovered along the
Hidalgo—Willacy Drainage Ditch are 9.6 /oo
(41WY50), 6.2 °fec (41WY67), and 7.6 /oo
(41WY113) (sce Appendix D). As stated above,
the collagen from the 4IWY67 burial is poorly
preserved and the carbon isotope ratios are sus—
pect, but it is unknown if the stable nitrogen
isotope ratios were affected. Assuming the §°N
value from this burial was not allered by
diagenesis, it appears that the coastal burial from
41WY50 has the highest 8"°N value, as would be
expected in an individual who intensively utilized
plants and animals from marine and necar-marine
environments. It is interesting that the 41WY113
burial has a higher §°N value than the 41WY67
individual, and it is possible that this individual
may have exploiled environments that were more
saline, but not nccessarily coastal, such as La Sal
Vieja.

SUMMARY

Stable isotopic analysis in Texas archeology
is just beginning, and the results reported here are
limited. Nevertheless, the potentials are far—
reaching, and stable isotopes can provide chal-
lenging new data on environmental change and
human diets. The more traditional form of
isotopic analysis, radiocarbon dating, suggests that
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a Pleistocene tortoise, Gopherus sp., common (o
South Texas may have lived as recently as 9,400
years ago. Radiocarbon dating of human bone
provides the oldest chronometric evidence of
human occupation in the Lower Rio Grande Valley
at ca. 4500 B.P. Humans may have occupied, and
probably did occupy, the region before this time,
but unquestionable evidence is lacking.

Carbon and nitrogen isotopes in human bone
collagen suggest that human diets near the coast
may have been different from those farther inland.
Only three individuals were assessed, and addi—
tional assays could and probably would signifi—
cantly change the picture. This initial attempt was
made to assess the potential of the technique, and
in those terms, it is clear that the technique has
merit and can provide information on human diets
that is unavailable from any other source.

Analyses of stable oxygen and carbon
isotopes from carbonates and carbon isotopes from
soil humates provide the first direct paleoenviron—
mental information from this region. Again, this
was an attempt (o assess the potential of the
technique, and it is clear that these isotopic analy—
ses can provide extremely uscful paleoenviron—
mental data for the region. The results suggest
that plant communities were dramatically different
in the late Pleistocene and early Holocene and that
plant communities in the late Holocene were not
stable, but in a state of flux. These data also
provide the first paleotemperature estimates for
the Last Glacial Maximum in Texas. Further
stable oxygen isotope analyses on spelothems
from caves as abound in Central Texas might
provide a more—detailed paleoclimatic record than
is possible from pedogenic carbonates. While far
from conclusive, the paleoenvironmental and
dictary studics presented in this chapter constitute
a step in providing some of the kinds of contextual
data that are needed for interpreting the archeo-
logical information that has been collected from
South Texas and in identifying the kinds of data
that need to be recovered in future investigations.






TESTING THE HUNTER-GATHERER MOBILITY
AND TERRITORIAL MODELS FOR THE
LOWER RIO GRANDE VALLEY

by Steve A. Tomka and C. Britt Bousman

The three models developed in Chapter 3
provide alternative explanations for resource
exploitation patterns in the Lower Rio Grande
region by incorporating optimal foraging theory
and assuming that territorial divisions limited
access o resources. These factors would have
conditioned the intensity of artifact use, curation,
and distribution. In this chapter, an attempt is
made to assess which model best matches the
actual data from the region and, in the process,
provide a more comprehensive picture of prehis—
toric human adaptations in the Lower Rio Grande
Valley.

THE REGIONAL DATA BASE

A test of the three models nccessitates a
broad regional perspective. Such is not afforded
by the small artifact samples from the five arche—
ological sites investigated during this project along
the Hidalgo—Willacy Drainage Ditch. A review of
published artifact analyses from previous projects
revealed that many attributes had been recorded
that were uscful for testing the three models.
Some important attributes, however, were not
recorded, and a reanalysis of selected artifact
attributes from previously recorded sites was
undertaken to provide an appropriate and compa—
rable regional data base.

Neither the present archeological project nor
previous investigations (Mallouf et al. 1977; Day
et al. 1981; Hall et al. 1987) provide a represen—
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tative sample of sites in all five environmental
zones described in Chapter 1. Most sites along
the drainage ditch occur in the lowland plain, the
sand sheet, and the upland plain; no previously
analyzed site collections are available from the
Rio Grande floodplain or delta, and only limited
data are available from the coastal zone. Even
though artifacts were collected from many sites in
Cameron County, especially by Anderson in the
carly twentieth century, and these collections could
provide information that might significantly alter
regional interpretations, it was not feasible to
consider analysis of these artifacts during this
project. For this reason, additional sites in the
floodplain, delta, and coastal zones in Cameron
County are not formally included in this assess—
ment of the hunter—gatherer models.

Another problem with the available site
collections is that they are small. Small sample
sizes prohibit meaningful quantified analysis on a
site—by—sitc basis, and one solution to this prob—
lem is to lump sites into groups or spatial clusters.
Seven site clusters were defined within Hidalgo
and Willacy counties (Fig. 46). Table 15 lists the
sites included in each cluster. The first cluster
consists of 16 sites surrounding Laguna La Sal
Vieja in the central portion of the sand sheet. Site
cluster 2 has ninc sitcs located in the casiern
portion of the sand sheet. No site clusters were
defined for the western portion of the sand sheet.
Cluster 3 consists of nine sites in the westernmost
portion of the project area in the center of the
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Figure 46. Site clusters and hunter—gatherer mobility/territorial models.

106



Chapter 7: Testing the Hunter—Gatherer Mobility and Territorial Models

TABLE 15
CLASSIFICATION OF SITES BY SITE CLUSTER AND ENVIRONMENTAL ZONE
Site Environmental
Cluster | Zone Hidalgo County Willacy County
SAND SHEET
1 Central 41WY14  41WY20 41WY28
(N = 16) A1WY15  41WY21  41WY29
41WY1l6  41WY25 41WY30
41WY17  41WY26  41WY31
41WY18  41WY27 41WY33
41WY19
2 East 41WY22 41WY40 41WY43
N=9) 41WY38 41WY4l 41WY44
41WY39 41WY42 41WY45
UPLAND PLAIN
3 Central 41HG90 41HG93 41HG96
(N=9) 41HG91 41HG94 41HG97
41HG92  41HG95 41HGY98
4 South
(N=11) 41HG31 41HG120 41HG125
41HG115 41HG122 41HG127
41HG116 41HG123  41HG130
41HG118 41HG124
LOWLAND PLAIN
5 West 41HGY 41HG36 41HG39
N=9) 41HG34  41HG37 41HG40
41HG35 41HG38 41HG41
6 Central 41HGA42 41HG84 41HGR9 41WY5 41WY75 41WY89
(N=249 41HG44 41HGS8S 41HG128* | 41WY6 41WY76  41WY139
41HG81 41HG86 41HG132 | 41WY7 41WY77 41WY140*
41HG82  41HGS87 41HGI136 | 41WY8
41HG83 41HGE8
7 East 41WY9 41WY65 41WY118
(N=42) 41WY11l  41WY66  41WY119
41WY35 41WY67  41WY124
41WY36  41WY68  41WY126
41WY51  41WY69  41WY127
41WY52  41WY70 41WY128
41WY53 41WY71  41WY130
41WYS57 41WY72 41WY131
41WY59  41WY73 41WY132
41WY60 41WYB4  41WY134*
41WY61 41WY108 41WY135
41WY62 41WY112* 41WY136
41WY63  41WY113* 41WY137
41WY64  41IWY115 41WY138

*Siles investigated during this project.
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upland plain. Cluster 4 has 11 sites located near
the junction of Armroyo Colorado and the Rio
Grande in the southern portion of the upland plain.
This is the only cluster located near the Rio
Grande floodplain. Cluster 5, with nine sites, is
located in the western portion of the lowland
plain. Cluster 6 has 24 sites and is located in the
central lowland plain. Forty—iwo sites comprise
the seventh cluster, and these are located primarily
in the eastern portion of the lowland plain. Some
of the sites in this zone are located in the coastal
environmental zone but have been grouped in the
eastern lowland plain because of very small
artifact sample sizes. The sites investigated
during this project occur in two clusters. Sites
41HG128 and 41WY140 are in Cluster 6, while
41WY112, 41WY113, and 41WY134 are in
Cluster 7.

ANALYTICAL METHODS

In Chapter 3, predictions were developed for
the distributions of individual artifact classes for
each of the three hypothetical models of human
adaptation, These predictions were presented as
deviations from even or homogeneous distributions
of artifacts across the landscape. In this chapter,
the real data are presented and compared to the
predictions. The raw data are not directly com-
pared to the models; rather, they are transformed
statistically so that the real deviations can be
compared to the predicted deviations. The discus—
sion that follows presents the criteria used to
define the individual artifact classes and the
statistical techniques used to calculate the devia—
tions.

Attribute Definitions

Based on the data presented in published
reports and on limited reanalysis of selected
artifact attributes, artifacts are categorized into the
analytical groupings defined in Chapter 3. The
unmodified lithic debitage is classified by reduc—
tion stage, size category, and removal intent. In
addition, relative frequencies are tabulated by site
cluster. To maintain statistically significant
samples by cluster, both complete and fragmentary
flakes are considered in each analysis.

Primary (i.e., corticate) and secondary (i.e.,
partially decorticate) complete flakes, proximal
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fragments, and chips (medial and distal fragments)
are considered as early reduction debitage, while
late reduction debitage consists of tertiary (i.c.,
decorticate) debitage. Maximum dimension size
categories are defined for debitage in 10-mm
increments. Due to the small size of raw mate—
rials, the largest size category consists of flakes
larger than 30 mm. Also, the smallest size class
is not used in the analysis because of different
collection procedures, i.e., fine screening in the
present project. Finally, complete flakes and
proximal fragments are classified as resharpening
flakes or other flakes based on removal intent.
Resharpening flakes consist of both uniface and
biface resharpening flakes. The first type consists
of flakes with single facets, numerous microsiep
fractures immediately dorsal to the platform
surface, and rounding of the edge formed by the
dorsal facet and striking platform proper. In
general, these flakes are trapezoidal, are slightly
longitudinally curved at their distal ends, and have
dorsal ridges running perpendicular to the long
axes immediately dorsal to the curves. Biface
resharpening flakes consist of tertiary flakes with
thin, narrow, multifaceted striking platforms that
exhibit rounding, facet—scar smoothing, and polish
on the platform surfaces and dorsal facets adjacent
the platforms. These flakes, removed by a soft
percussor, have slight longitudinal curves along
their entire lengths, and expand toward their distal
ends. Most of the resharpening flakes in the
collections derive from uniface resharpening.

In addition to the usual tool categories of
projectile points, unifaces, and bifaces, four
analytical categories are used to cross classify
formal tools. These are manufacture failures,
exhausted tools, use-broken tools, and reused
tools. Manufacture rejects and specimens broken
in manufacture are regarded as manufacture
failures. Manufacture rejects are those complete
but unfinished specimens (e.g., Stage 2 and 3
bifaces; Callahan 1979:18) exhibiting manufacture
problems that prohibited the successful conclusion
of the manufaciure sequence. Manufacture breaks
were identified by comparison with experimentally
produced breaks (Johnson 1979, 1981; Tomka
1986). Those tools on which the length of the
functional element (i.e., blade or working edge) is
less than one—third of the total length of the tool
are considered exhausted specimens. The cate—
gorization of nonhafted tools is based on a
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comparison of the overall artifact size to the
average size of artifacts of the same type in the
site collection and the analyst's opinion on whether
or not the tool could perform its intended task.
Uniface resharpening breaks were also determined
based on comparison with experimentally repli-
cated resharpening breaks. Their morphology
resembles that generated as a result of use. As in
the case of manufacture and uniface resharpening
breaks, use—broken tools were identified by
comparison (o experimentally produced breaks
(Rondeau 1981; Odell and Cowan 1986). Due to
this similarity in break morphologies, and because
unifaces broken during resharpening represent
finished tools dulled through use and broken during
rejuvenation, they were combined with use—broken
specimens.  Those tools that were broken in
manufacture or use and subsequently used to
perform new tasks are considered reused (e.g.,
scrapers made on broken projectile points).
Complete tools that show wear traces indicative of
the performance of two distinct tasks (e.g., the
proximal end of a thin biface showing use as a
gouge while the lateral edges exhibit cutting use
wear) are considered reused also, Few complete
reused specimens are present in the collections.
Due to functional similarity and for the sake of
simplicity, distally beveled bifaces (e.g., bifacial
gouges) are grouped with unifaces. Flakes with
edge modifications resulting from use are classi—
fied as edge-modified flakes. Specimens with
edge modification derived from intentional retouch
are classified as unifaces.

The raw dalta for each analytical category by
site cluster and environmental zone is presented in
Table 16. The frequencies of certain artifact
categories by site were taken directly from the
respective reports when the data were shown in
sufficient detail. Limited additional analyses were
performed on other artifact categories, during
which some artifact classifications were changed
from those originally reported. Disagreements
between artifact frequencies used here and those
shown in the reports and differences in counts of
the same artifact category in Table 16 stem from
such analytical reassignments and the use of a
combination of previously reported and reanalyzed
data.

Different data recovery techniques have been
used on various projects conducted in the region,
For example, the majority of the lithic debitage
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recovered from 41HG128, 41WY112, 41WY113,
and 41WY140 is from the fine screen. A com-
parison of the smallest debitage size frequencies
from these sites with those of previous projects
indicates that the use of fine screening greatly
increases the recovery raie of debitage smaller
than 10 mm. The use of fine screening is consid—
ered crucial to the nonskewed recovery of lithic
artifacts in the project area. For example, the
collection of microdebitage allows for a more
accurate assessment of tool maintenance activities.
However, due to the inconsistent debilage recovery
techniques used by different projects, debitage less
than or equal to 10 mm in maximum size recov—
ered during the present archeological work is
excluded from the formal analysis. Larger size
cate—gories were consistently collected by previ—
ous archeological projects, and it is the larger
flakes that are formally analyzed in this report.

Statistical Analysis Techniques

This analysis relies heavily on the use of
standardized deviates (see Table 16) (Mosteller
and Parunak 1985:197). Standardized deviates
provide an analogue of standard deviations but
accomodate categorical (i.e., count) data instead
of measured data. Their calculation is straight—
forward and simple, and standardized deviates
provide a technique for dissecting and analyzing
count data arranged in tables.

The first step in calculating standardized
deviates is the calculation of the expected values
such as those used in a Chi—Square Goodness—of—
Fit Test or a Chi—-Square Test—of-Independence
(Ott 1977:266-273, 294-298). Parenthetically, it
should be added that a Chi—Square Goodness—of—
Fit Test looks at the distribution of only one
element (e.g., artifact class), by itself, while a
Chi-Square Test-of-Independence investigates the
distributions of two or more elements together. If
no independent information is available o suggest
otherwise, the calculations of expected values
usually assumes an cven distribution of artifact
frequencies through space and time. For example,
if a single artifact class is located at 5 sites and a
total of 25 artifacts are discovered, then the
expected value of that artifact at each site is 5 (25
divided by 5). This is the method used with a
Chi—Square Goodness—of—Fit Test, and it assumes
that the distribution of an individual artifact type
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TABLE 16

ANALYTICAL CATEGORIES BY SITE CLUSTER AND ENVIRONMENTAL ZONE*

Sand Sheet Upland Plain Lowland Plain
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7
0 S (o} S 0 S 0 S 0 S 0 S 0 S | Totals
DEBITAGE REDUCTION STAGE
Early reduction 93 -2.37 568 -0.85 301 2.69 354 3.44 9 0.46 50 =372 24 -3.36| 1399
Late reduction 215 1.88 957 0.67 367 -2.13| 410 -2.73 11 -0.37 168 2.95 98 2,67 | 2226
Totals: 308 1525 668 764 2 218 122 3625
DEBITAGE SIZE
<10 mm 7 - 3 - 9 - 13 ° - 0 - 98 - 18 - 148
11-20 mm 186 0.99 675 -5.96| 430 225 775 4.43 21 1.82 59 1.02 45 -1.54| 2191
21-30 mm 118 0.81 664 5.47 212 -2.06 319 -4.86 5 -1.32 31 =030 38 0.36 | 1387
>30 mm 14 -3.60 221 3.57 67 -1.36 121 -1.24 0 -1.70 5 =172 21 276 | _449
Totals: 325 1563 718 1228 26 193 122 4175
Totals minus <10 mm class: 318 1560 709 1215 26 95 104 4027
DEBITAGE FREQUENCY
Total debitage 334 -0.51| 1598 212 751 -0.05| 1269 0.38 34 -2.07 98 —4.47 115 -1.32| 4199
Tools and cores 49 151 _92 -6.24 88 0.16 131 -1.12| 20 6.11 g3 1318 30 3.80| 483
Totals: 383 1690 839 1400 54 171 145 4682
CORE FREQUENCY 4 -3.34 29 2.50 35 3.90 32 3.20 0 -4.28 24 1.33 4 =334 128
FREQUENCY OF RESHARPENING
FLAKES .
Resharpening flakes 125 6.62 544 11.40 72 —-6.61 69 -11.98 8 1.03 23 0.53 30 1.58 ] 871
Other flakes 200 -3.46| 1019 -596 646 345 | 1159 6.26 18 -0.54 73 -0.28 75 -0.82| 3190
Totals: 325 1563 718 1228 26 96 105 4061

*Debitage reduction stage data tabulated directly from published reports and present project results only. All other artifact categories include data from published

reports, reanalyzed collections and present project results. The <10-mm debitage size class was omitted from all standardized deviate calculations and formal analysis.
O = Observed values; S = Standardized deviates.
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Table 16, continued

Sand Sheet Upland Plain Lowland Plain
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7
o} S 0 S 0 8 0 S 0] S 0 S 0 s | Totals
REASONS FOR TOOL DISCARD
Manufacture failures 5 -1.6l I % 24 3.49 29 1.42 3 -0.71 8§ -092 3 -1.18 80
Exhausted 11 1.40 17 2.16 7 -0.52 5 =273 6 1.56 8 0.05 3 -0.57 57
Use—broken 20 1.15 23 0.29 10 -1.92 38 0.68 6 -0.33 16 -0.20 9 0.02] 122
No reason 9 -091 15 -0.49 12 -0.62 21 0.04 35; -0.18 17 1.03 11 1.50 96
Totals: 45 63 53 99 - 20 49 26 355
REASON FOR UNIFACE DISCARD
Manufacture failures 0 -0.31 1 132 0 -037 -0.46 0 -0.26 0 -035 0 -027 1
Exhausted 6 152 13 1.12 4 -0.26 1 -2.26 5 1.92 2 -1.05 2 =025 33
Use—broken 2 -1.58 17  -0.02 7 040 18 1.58 3 -0.45 7 -0.14 5 0.35 59
None 7 049 13 -0.99 10 0.65 13 0.16 2 -0.96 10 0.97 4  -0.13 59
Totals: 15 44 21 32 10 19 11 152
REASON FOR BIFACE DISCARD
Manufacture failures 5 0.16 ) 0.16 23 1.66 27  -0.49 2 0.77 6 =092 3 -1.17 71
Exhausted 1 043 1 0.43 1 -0.85 4  -0.09 0 -0.40 2 0.69 1 0.20 10
Use—broken 2 0.53 1 =032 3 -0.83 9 0.07 0 -0.59 4 0.88 2 0.21 21
None 0 -1.15 1 =027 1 -1.68 11 0.91 0 -0.57 3 0.34 4 1.84| 20
Totals: 8 8 28 51 2 15 10 122
REASON FOR PROJECTILE POINT
DISCARD
Manufacture failures 0 -147 2 0.88 1 0.96 2 0.33 1 0.24 2 0.43 0 -070 8
Exhausted 4 010 3 0.80 Z 1.57 0 -1.66 1 -0.33 4 0.87 0 -093 14
Use—broken 16 1.36 5 -0.29 0 -144 11 0.94 3 -0.56 5 -1.00 2 -0.37 42
None 2 -1.22 1 -086 1 0.18 3 -0.20 3 1.02 4 0.27 3 1.90 19
Totals: 22 11 4 16 8 15 5 81

Table 16 continued on next page
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Table 16, continued

Sand Sheet Upland Plain Lowland Plain
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7
0 S 0] S o} S 0 S 0 S 0 S o} § | Totals
TOOL REUSE
Resharpened tools 18 -0.08 40 0.85 25 -1.07 45 -1.42 9 0.34 35 1.68 16 0.61 188
Reused tools 9 1.74 15 1.71 3 -1.980 12 -0.86 5 1.87 5 -0.85 3 -041 52
None S5 -122 6 =256 26 3.02 40 2.74 0 -1.94 6 -1.81 S5 -057 88
Totals: 32 61 54 97 14 46 24 328
FREQUENCY OF EDGE-
MODIFIED FLAKES
Unmodified debitage 325 0.11 ] 1563 0.45 718 -0.31] 1228 0.02 26 -1.20 96 0.13 105 -0.59| 4061
Edge-modified flakes 9 —060| _35 -242 23 167 | _41 -0.11 8 6.51 2 -0.68 _10 3.20| _138
Totals: 334 1598 751 1269 34 98 115 4199
NUMBER OF WORKING
EDGES/UNIFACE
Number of working edges 30 96 31 42 21 31 24 275
Number of unifaces 15 43 22 31 11 19 11 152
Mean number of working
edges/uniface 2.0 2.2 1.4 14 1.9 1.6 2.2 1.8+
0.35%*
NUMBER OF UTILIZED
EDGES/EDGE-MODIFIED FLAKE
Number of utilized edges 14 43 52 58 13 3 16 204
Number of edge-modified flakes 9 35 33 41 = 8 2 10 138
Mean number of utilized
edges/edge—modified flake 1.6 14 1.6 14 1.6 1:5 1.6 1.5+
0.10%*

**Indicates standard deviation.
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is the important pattern irrespective of the distri—
butions of any other artifact classes. An example
of this method of calculation in the data presented
in Table 16 is cores. At 7 site clusters, 128 cores
were documented, and an even distribution of
cores among the 7 clusters would result in
approximately 18.3 cores per cluster.

Most contingency table analyses do not
investigate the distribution of a single element,
i.e., a single artifact class such as cores, but rather
look at how one artifact type varies in relation to
another artifact type or types. This is known as a
Chi-Square Test—of-Independence. The expected
values are calculated differently than for the Chi—
Square Goodness—of-Fit Test, and these can best
be explained by referring back to Table 16.
Debitage has been classified as either early reduc—
tion or late reduction. The total count of early
reduction debitage from all site clusters equals
1,399, and it comprises 38.6% of the total amount
of debitage. If early reduction debitage was
evenly distributed across each site cluster, then
38.6% of the debitage at each site would be early
reduction and the actual raw number would be
dependent on the sample size of the individual site
clusters. For example, Cluster 1 (sand sheet) has
a total of 308 pieces of debitage, and 38.6% of
308 equals 118.9. Thus 118.9 is the expected
value of early reduction debitage in Cluster 1.
This process is used to calculate expected values
for debitage reduction stage, debitage size, fre—
quency of resharpening flakes, reasons of discard,
tool reuse, and frequency of edge-modified flake
classes.

With the expected and observed values, stan—
dardized deviates are obtained for each artifact
class in each site cluster by applying the following
formula:

Standardized, Deviate = L=
JE

where O = observed value and E = expected
value. For the purposes of the following analysis,
standardized deviates less than or equal to —1
represent observed values occurring in less than
expected frequencies, standardized deviates that
are equal to or greater than +1 represent observed
values occurring in greater than expected frequen—
cies, and standardized deviates that are between
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+1 and -1 reflect observed values that are
approximately equal to the expected values.

The calculation of standardized deviates for
any particular analytical category (e.g., tool type
or debitage type) takes into account the relative
frequencies of all other categories intentionally
included in the specific matrix. As a result, it
generates an underlying relationship between
categories within the matrix. This procedure in
tumn requires that the categories in a matrix be
behaviorally related to each other. Because of
these underlying factors, not all analytical catego—
ries were included in one matrix to derive the
standardized deviates to be compared with the
predictions derived from the three models. Rather,
seven matrixes were used to calculate the stan—
dardized deviates, and these contained the follow—
ing analytical categories: (1) the frequencies of
early and late reduction specimens; (2) debitage
size categories greater than 10 mm; (3) the com—
bined unmodified and edge-modified debitage
frequencies compared to the combined frequencies
of tools and cores; (4) the frequencies of resharp-
ening and other flakes; (5) manufacture failure,
exhausted, and use-broken tool frequencies, and
tools without technological discard reasons; (6) the
frequencies of resharpened and reused tools and
tools showing neither of the traits; and (7) edge—
modified and unmodified flake frequencies.

For two analytical categories, mean number
of working edges per scraper and mean number of
working edges per edge-modified flake, actual
standard deviations and not standardized deviates
were calculated. If the observed value is within a
single standard deviation range around the mean,
it is considered to be equal to the expected value.
If it is below or above the one standard deviation
range, then the observed value is classified as less
than or greater than the expected value, respec—
tively. It should be noted that significance tests,
such as Chi—Square, have not been included for the
twelve analytical categories.

Factor analysis is used to investigate the
relationships between the different artifact catego—
rics. Factor analysis is a multivariate statistical
technique based on the assumption that the statis—
tical covariation among the observed artifact
categories, seen as equal and dependent variables,
is due to underlying, unmeasured, and unobserved
independent variables otherwise known as factors
(Kim and Mueller 1978:12). Thus, the various
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artifact categories are considered as dependent
variables that are controlled by one or more
unidentified independent variable. Factor analysis
searches for and identifies patterns of covariation
among the measured variables, consisting of
artifact categories in this report, and each distinct
pattern is related to a single factor. The corre—
spondence between factors and actual prehistoric
behaviors must be identified by the researcher,
however, and this can be very easy or very diffi—
cult depending on the interpretability of the artifact
categories and the nature of their covariation. One
problem with the assumptions of factor analysis is
that it assumes that relationships and covariations
are linear. The relationships are characterized by
factor loadings for each variable on each factor.
The factor loadings may be positive or negative,
and it is the extreme positive or negative loadings
that allow for the characterization of an individual
factor. On individual factors, most variables will
have factor loadings near zero, and thus they do
not contribute to the characterization of the factor.
If a factor is characterized by high positive and
high negative factor loadings on certain variables,
then it is characterized as a bipolar factor. On a
bipolar factor, the variables that have similar
factor loadings, either positive or negative, have
positive correlations with each other, and they as
a group have negative correlations with variables
that are inversely loaded. However, factors need
not be bipolar. Factors can have only high posi-
tive loadings meaning that variables only have
positive correlations for that individual factor.
This is a nonbipolar factor.

In this analysis, a principal components factor
extraction method was used with an oblique
solution and a varimax factor rotation. A princi—
pal components factor extraction method selects
factors along the axes of maximum variance in N
dimensional space, an obligue solution allows the
factors to be correlated unlike an orthogonal
solution which forces the factors to be uncor—
related, and a varimax rotation tends to increase
the large loadings and decrease the small factor
loadings for individual variables (Afifi and Azen
1979:320-336). Other important information on
factor analysis includes variable complexity and
an individual factor's proportion of the variance.
Variable complexity indicates the factor density of
a variable. The objective of most factor analyses
is to identify factors with simple structures,
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meaning that individual variables are accounted
for by no more than one factor. Variable com—
plexity is a measure of structural simplicity, and
the ideal simple structure produces variable
complexity values of 1.0 (BrainPower, Inc.
1986:123-124). Proportion of the common vari—
ance is a measure of the contribution of an indi—
vidual factor to the total explained variance by the
factor analysis.

DISCUSSION OF RESULTS

Two levels of analysis and comparison are
undertaken in this study. The first is by site
cluster, and the second is by environmental zone.
These provide different scales of comparison that
allow a more complete understanding of the
regional archeological patterns than if only one
level of analysis was achieved. Also, the test of
the models can take place only on the site cluster
level, but important artifact utilization patterns are
seen more clearly at the environmental level.
Lastly, it is only at the environmental zone level
that new sites can be assessed as to their potential
for providing useful and unique data for the
regional data base.

Site Cluster Comparisons

The simplified standardized deviate categories
for each of the 12 analyzed attributes of the
collections are shown on maps for each site cluster
in Figure 47. The standardized deviates are
illustrated as one of three states: greater than,
less than, or approximately equal to the expected
values. These maps, along with the numerical
data presented in Table 16, form the springboard
for the following analysis, which focuses on the
spatial distributions for the twelve attributes and
a comparison between these standardized deviates
with the predictions for each of the three models
presented and discussed at length in Chapter 3.
The detailed comparisons of the observed stan—
dardized deviates with the individual model
predictions are listed in Tables 17, 18, and 19.
From these comparisons, a scoring system was
developed that allows an unbiased assessment of
the three models; the scoring process is discussed
in more detail below. It is through this admittedly
laborious and sometimes tedious process that an
accurate assessment of the three hunter—gatherer



Chapter 7: Testing the Hunter—Gatherer Mobility and Territorial Models

=== — = =
Sand Sheet 1 2
0 <> o) e @ <O
Upland 5 7
pan 5@ g e ) —~< 0 <
<> L D
4 &\ Lowland Plain 3 2
a. Early Reduction Debitoge b. Large Debitage ¢. Total Debitage
0 XX — 8 Li2> = 8 Ll —
& LS &
¢ ) O L2e)
d. Cores e. Resharpening Flakes f. quufﬁdure Failures
@ <& e @ s &
8 <z @22 0 2 @2 0 o @2
<> o &>
[ o 0
g. Exhausted Tools h. Use-broken Tools i. Reused Tools
5 = o =@ W =
0z 2 0 <z 0 @2
La™) 2 2
@ O O
j. Edge-modified Flakes k. Mean No. of Uniface Edges . Mean No. of Edge-modified Flake Edges

@ Observed Values > Expected Values

Cbserved Values = Expected Values

E—_‘ Observed Values < Expected Volues

Figure 47. Observed values versus expected values by site cluster for analyzed attributes of the

collections.

mobility and territoriality models is achieved, and
the end result provides an exciting and stimulating
assessment of the prehistory of the Lower Rio
Grande Valley.

Frequency of Early Reduction Debitage

The observed distribution of early reduction
debitage (see Fig. 47a) in the sand sheet is oppo-
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site the predicted pattern in Model I and differs
from those of Models II and III (see Tables 17,
18, and 19). The observed distribution of the
carly reduction debitage in the upland plain is
identical to the pattems predicted by all three
models. The observed pattem in the lowland plain
is identical to that predicted under Model I and,
with the exception of ils western portion, is simi-
lar to that predicted by Model II. The observed



TABLE 17
COMPARISON OF OBSERVED STANDARDIZED DEVIATES WITH MODEL I PREDICTIONS

9Ll

Sand Sheet Upland Plain Lowland Plain
West  Central East Overé.ll North  Central  South  Overall Central East
1% c2 C3 C4 C6 c7
EARLY REDUCTION DEBITAGE
Predicted + = = 4 g s - -
Observed — = = i e - =
DEBITAGE SIZE
Predicted + = = + + + _ _
Observed = + + = _ . +
DEBITAGE FREQUENCY
Predicted + = = + + - -
Observed = + + = - _ _
CORES
Predicted = = = + G s _ -
Observed - + - + + 4 =
RESHARPENING FLAKES
Predicted = = = — = - _ _
Observed + + + = - = st
MANUFACTURING FAILURES
Predicted + = = + + + _
Observed - - - + R = -

*"C" indicates Cluster.

NOTE: Symbols indicate expectations relative to assumed homogeneous distribution; "+" = greater than expected, "=

expected. They derive from the standardized deviates presented in Table 16.

= average expected,

"—" = less than
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Table 17, continued

Sand Sheet Upland Plain Lowland Plain
West  Central East Overall | North  Central South Overall | West  Central East Overall
C1* Cc2 C3 C4 Cs C6 C7

EXHAUSTED TOOLS

Predicted + = = 3 . s % _-

Observed + + + = = e ™ - = -
USE-BROKEN TOOLS

Predicted - = = .. - . .

Observed + = = - = = = = = =
REUSED TOOLS

Predicted = + + - - = = =

Observed + + + - = = + = = .
EDGE-MODIFIED FLAKES

Predicted = = + - - = =

Observed = = = - = = & = + =
EDGES/UNIFACE

Predicted = + + - = — = -

Observed = * + - - - = - + =
EDGES/EDGE-MODIFIED FLAKE

Predicted & = + = = ” 5

Observed = - - = - = + = = o
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TABLE 18
COMPARISON OF OBSERVED STANDARDIZED DEVIATES WITH MODEL II PREDICTIONS

Sand Sheet Upland Plain Lowland Plain

West  Central East North Central South | West Central  East
Group A Group B Group C Group A Group B
C1* Cc2 c3 Cc4 8] C6 C7

EARLY REDUCTION
DEBITAGE = - - + + 4 - - =
Predicted - = + " - = =
Observed

DEBITAGE SIZE
Predicted = s - + E + — - —
Observed - + = = = = +

DEBITAGE FREQUENCY
Predicted = = = 4 -n + - s -
Observed = + = = - = s

CORES
Predicted = - - + + + — = s
Observed ‘ - + + % - + -
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TABLE 19
COMPARISON OF OBSERVED STANDARDIZED DEVIATES WITH MODEL IIT PREDICTIONS
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distribution differs from the Model III predictions
in the lowland plain.

Because both observed lowland and upland
plain patterns are identical to those predicted
under Model I, it appears that this particular
model might best explain the distribution of early
reduction debitage. The underrepresentation of
early reduction flakes in the central portion of the
sand sheet is not surprising either, as it is rela—
tively far from known upland plain raw material
sources. In light of this, it is surprising that early
reduction flakes occur in greater than expected
frequencies in the eastem sand sheet cluster. The
observed west to east patterning of standardized
deviates does not reflect the expected fall-off
curve with increasing distance from source.
Clearly, the observed pattern in the eastern portion
of the sand sheet is aberrant to all model predic—
tions. Based on the frequency of early reduction
flakes, it appears that the debitage collections
recovered from the eastern sand sheet sites repre—
sent the entire reduction sequence. This pattern
could be due to at least two possibilities. First is
the transport of tested cores from upland plain
sources to the eastern sand sheet. The equal to
expected early reduction debitage frequencies in
the western lowland plain (Cluster 5) might indi—
cate the eastward transportation of corticate flake
blanks from the upland plain sources. However,
the western sand sheet and central and eastemn
lowland plain clusters have a dearth of early
reduction debitage, and this does not fit a trans—
portation model. The second possibility is that
raw materials were acquired from relatively
nearby but presently unknown sources. As there
is no evidence supporting the long distance trans—
portation of raw materials in most of the site
clusters located in the sand sheet and lowland
plain, the second factor may more likely account
for the observed patterns.

Debitage Size Frequencies

The observed distribution of the largest flake
size (see Fig. 47b) in the sand sheet differs from
the predicted patterns in all three models (see
Tables 17, 18, and 19). Large flakes occur in less
than expected frequencies in the central and
southern upland plain rather than being over—
represented, as is predicted by the models. The
observed lowland plain patterns are most similar
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to the Model II predictions.

The overrepresentation of large debitage in
the easternmost portion of the sand sheet is again
aberrant and supports the initial impression of the
exploitation of nearby raw material sources, In
relation to all model predictions, the under—
representation of large debitage in the upland plain
site clusters is extremely surprising. In light of
the overrepresentation of early reduction debitage
in these clusters, this pattern may indicate the
exportation of large tertiary flake blanks from
these raw material source areas to raw material
poor areas. Altemnatively, the relative lack of
large debitage may be consistent with the use of
many sites in these clusters strictly for raw mate—
rial procurement. Given that tool manufacture
would be a primary activity at such sites and most
tools would be made from large flake blanks, the
pattern may simply be an indication of the
extreme utilization or selection of large debitage
for tool blanks, The overrepresentation of the
largest debitage size group in the eastern cluster of
the lowland plain is also aberrant. Given its
proximity to the easternmost cluster in the sand
sheet, the pattern may be indicative either of the
importation of large flakes from that cluster or
direct access to the same raw material sources as
those used by people utilizing the eastern sand
sheet sites. The underrepresentation of early
reduction debitage at the eastern lowland plain
sites, however, suggests that importation rather
than direct access to raw materials is the most
plausible explanation. On the other hand, the
underrepresentation of large debitage in the west—
em lowland plain cluster is consistent with the
tentative interpretation of the early reduction
debitage pattern seen in the same cluster. The
absence of large debitage may be explained by the
reduction of large flake blanks possibly imported
from upland plain sources. Flake blank reduction
would result in the further reduction of debitage
size and the underrepresentation of the largest size
class.

Debitage Freguency

The observed pattern of debitage frequencies
(see Fig. 47c) in the sand sheet, again, is opposite
or different from the patterns predicted under all
three models (see Tables 17, 18, and 19). The
observed debitage frequencies for the upland plain
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are less than those predicted by any of the three
models. However, the pattern of even distribution
between the central and southern portions of the
upland plain follows the predictions of all three
models. Finally, the observed lowland plain
pattern is identical to the Model II prediction, but
differs from that of Model III. In general, the
observed patiern is similar to the Model I predic-
tions, although the observed west to east debitage
drop—-off rate is much more rapid than predicted.

The overabundance of debitage at the eastern
sand sheet sites is consistent with the possibility
of a nearby raw material source. The lack of
debilage overabundance at the two upland plain
clusters is somewhat surprising considering that
these are near the only known raw material
source. It may, however, be explained by the
exportation of large flake blanks, as opposed to
the selective on-site utilization and discard of
large debitage as tool blanks. The latter pattem
should result in an increase in debitage frequencies
over the observed quantities at the upland plain
clusters. The consistent underrepresentation of
debitage and associated overrepresentation of tools
and cores at all lowland plain clusters suggest that
some complete tool manufacture sequences
occurred at the procurement sites while subsequent
resharpening and/or rejuvenation took place at
sites outside of the source areas. The early
reduction debitage and large debitage patternings
in the western lowland plain cluster, however,
suggest that the continuous staged reduction of
unfinished tools or tool blanks may have also
occurred as groups moved away from the upland
plain raw material sources.

Core Frequency

The high frequency of cores (see Fig. 47d) in
the eastern sand sheet cluster is opposite the
predictions derived from both Models I and II (see
Tables 17 and 18). Instead of a west to east
decrease as in Model I or an even distribution as
in Model 1I, the observed core frequencies
increase toward the east. The pattern differs from
the Model III predictions as well (see Table 19).
The observed upland plain pattern is identical to
the predictions proposed for all three models. The
lowland plain pattemn differs from those of all
three models although, with the exception of the
central cluster in the lowland plain, it is similar to
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those of both Models I and II.

The overrepresentation of cores in the
easternmost sand sheet cluster is identical to the
pattern seen in the upland plain clusters. In light
of the patterns already noted in the other artifact
categories, this supports the conclusion that the
lithic debitage from this cluster is the result of the
reduction of locally available raw materials. The
overrepresentation of cores in the central cluster in
the lowland plain is also aberrant. It is impos—
sible at present to explain why cores are over—
represented while all the previously discussed
lithic attributes observed in the cluster are under—
represented. A reanalysis of these cores to estab—
lish their state of reduction (e.g., degree of
exhaustion or testing) may clarify whether these
specimens represent tested cores that were being
transported to other zones without significant
reduction at sites in the cluster or cores that
arrived relatively well reduced and were subse—
quently exhausted and discarded there. Also, as
a difference in the raw malterials exists between
the upland plain cores and the eastern sand sheet
cores, it would be instructive to identify the source
of the central lowland plain cores as an indication
of transportation direction.

Resharpening Flake Frequency

The observed distribution of resharpening
flakes (see Fig. 47e) in the sand sheet clusters is
identical to the Model III predictions (see Table
19). In addition, it is similar to the Models I and
II (see Tables 17 and 18) sand sheet predictions
with the exception that the observed frequency of
resharpening flakes is consistently higher than
predicted by both models. The observed upland
plain pattern is identical to the predictions derived
from all three models. The observed pattem in the
lowland plain differs significantly from those
proposed for all three models.

The overrepresentation of resharpening flakes
in the sand sheet clusters supports the expectation
derived from optimal foraging theory regarding the
use—intensity of oak mottes found in this zone (see
Chapter 3). Within the same framework, the
overrepresentation of resharpening flakes in the
westernmost and easternmost clusters in the
lowland plain may indicate more intensive use of
these two areas than predicted under the optimal
foraging scenario. In the case of the easternmost
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cluster, however, the pattern may be generated by
the inclusion of a number of sites within and near
the coastal zone, an arca assumcd to have been
more intensively used than the lowland plain. The
aberrance of the westernmost cluster cannot be
explained in a similar manner. The under-
representation of resharpening flakes in both
upland plain clusters indicates that these sites
were used primarily for lithic procurement with
only a minor amount of tool resharpening and
rejuvenation. In light of the debitage size and
debitage and core frequencies, the overrepresenta—
tion of resharpening flakes in the eastern sand
sheet cluster suggests that these sites represent
habitation and lithic and nonlithic resource pro-
curement areas. The possibility of a nearby lithic
source, the resource richness of the sand sheet oak
mottes, and the proximity of the coast may have
acted in concert to provide a unique resource
nexus for hunter—gatherers in the region.

Manufacture Failures

The observed distribution of tool manufacture
failures (see Fig. 47f) in the sand sheet clusters is
identical to the predictions derived from Model 11
(see Table 18). In general, the sand sheet pattern
is similar to the Model I predictions (see Table
17) although the frequency of manufacture failures
decreases at a more rapid rate than proposed by
this model. The sand sheet clusters contain fewer
manufacture failures than predicted by Model IIT
(see Table 19). The observed upland plain pattern
agrees with the predictions derived from all three
maodels, while the observed lowland plain pattern
differs from the predictions of all three models.
1t differs most from the Model I predictions while
having some similarity to those of Models I and
111.

The underrepresentation of manufacture
failures in the eastern sand sheet clusier is some—
what surprising given the previous conclusion that
a significant proportion of the debitage collections
represent early stage core reduction and/or biface
manufacture. This pattern may indicate that, in
contrast to the lithic procurement patterns in the
upland plain zone, core reduction took place at
sites in the castern sand sheet cluster and further
reduction of blanks and preforms occurred at sites
located in other clusters or at sites outside of the
seven clusters analyzed here. In the western and
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central lowland plain clusters, manufacture failures
occur in frequencies equal to those expected if this
artifact type was evenly distributed across the
landscape. This paltern is consistent with the
distribution of the early reduction debitage and the
debitage size classes in the western lowland plain
cluster and supports the staged manufacture of
unfinished tools as groups moved away from the
upland plain raw material sources.

Exhausted Tool Frequencies

The obscrved distribution of exhausted tools
in the sand sheet clusters (see Fig. 47g) is greater
than predicted by Models I, 11, or 1II (see Tables
17, 18, and 19). The upland plain clusters differ
from all model predictions as well; in all cases,
the observed frequencies are less than expected.
The observed lowland plain distributions differ
from those of Models I and II and are most
similar to the Model LIl predictions.

The overrepresentation of exhausted tools in
the sand sheet and their equal to expected (central
portion) and lower than expected (southern por—
tion) frequencies in the upland plain suggest that
tool discard behavior was opposite that assumed
to underlie all three models. That is, instead of
exhausted tools having been discarded at lithic
source arcas, they may have been discarded
wherever they became too small to be functional.
This is reasonable if large debitage was curated
and transported to provide tool blanks when
needed. In terms of regional land use, this
observed pattern follows the lithic assemblage
organizations expected under highly mobile forag—
ing systems. The assumption that exhausted tool
discard should occur at raw material sources,
within the context of gearing up preparatory to
group moves (Binford 1979:268), may best char—
acterize logistically organized systems. It appears
that the more intensively a resource area is occu—
pied, the higher the expected frequencies of
exhausted tools will be regardless of raw material
proximity. The underrepresentation of exhausted
tools in the southern cluster in the upland plain,
combined with the underrepresentation of resharp-
ening flakes al these same sites, suggests that the
land-use pattern was not particularly oriented to
the broad based exploitation of ecotones. Instead,
sites in this cluster seem to represent primarily the
exploitation of lithic raw materials. An analysis
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of exhausted tool frequencies by tool type in the
upland plain clusters indicates that in the southern
portion, both unifaces and projectile points are
underrepresented while bifaces occur in equal to
expected frequencies (see Table 16). In the
central portion, projectile points are overrepre—
sented while the other two tool types occur in
equal to expected frequencies. This pattem
suggests that projectile point discard may have
been govermned by factors different from those
governing the discard of other tool types. In
addition, it suggests that hunting, in association
with raw material procurement, may have been a
significant activity within the central portion of the
upland plain.

The observed values of exhausted tools equal
the expected values in the lowland plain, but the
overrepresentation of uvnifaces in the western
lowland plain sites is consisient with the over—
representation of resharpening flakes in that cluster
(see Table 16). The pattern appears to suggest a
greater intensity of use for these sites than for
sites in other clusters in the lowland plain even
though the overall artifact frequency is lower. The
specific reasons for the greater use—intensities
may be determined by a more careful survey of
resource types found in the area. In the lowland
plain, exhausted projectile points and bifaces occur
in frequencies equal to expected, while exhausted
unifaces are overrepresented in the western low—
land plain cluster. This distribution suggests that
the western lowland plain was utilized for hide
processing; however, since no microwear analyses
have been conducted on the unifaces, they could
also represent plant processing (e.g., prickly pear,
agave, and sotol).

Use-broken Tool Frequencies

An even distribution of use—broken tools in
the sand sheet clusters is predicted by Models I
and II, while even but overrepresented frequencies
are predicted by Model ITI. The observed sand
sheet distribution differs equally from the predic—
tions of Models I, II, and III (see Tables 17, 18,
and 19). The observed upland plain pattern differs
from all three models and shows a slight southerly
increase as opposed to the consistent pattern
predicted by all three models. The observed
lowland plain pattern is identical to the Model III
predictions, but the observed trend is similar to
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those suggested under all models.

In the central sand sheet cluster, projectile
poinis are highly overrepresented, unifaces are
underrepresented, and bifaces occur in equal to
expected frequencies (see Table 16). On the other
hand, the eastemn sand sheet cluster shows the
three tool types occurring in frequencies equal to
those expected. Within this context, the higher
than expected frequencies of use~broken projectile
points may indicate a relatively specialized use
(e.g., hunting) of the central portion of the sand
sheet.

The underrepresentation of use—broken pro—
jectile points in the central upland plain cluster is
consistent with the earlier observation that these
upland plain sites appear to have been used
primarily for raw material procurement. The
southern upland plain sites have a frequency of
use—broken tools that is equal to the expected
value. The distribution of use-broken tool types
in this cluster indicates that unifaces are over—
represented while bifaces and projectile points
occur in equal to expected frequencies. The
implications of this are contrary to those of the
observed resharpening flake and exhausted tool
distributions and support the conclusion that
occupations in ecotonal resource zones also con—
tained a limited resource procurement and/or
processing component in addition to raw material
procurement.

Reused Tool Frequencies

The observed distribution of reused tools in
the sand sheet is identical to that predicted under
all three models (see Tables 17, 18, and 19). The
observed upland plain patter differs equally from
all three model predictions in that the southern—
most cluster has a slightly higher frequency of
reused tools than proposed by the models. The
observed lowland plain pattern differs from the
predictions derived from all three models, although
it is most similar to those of Model IIL

The observed frequency of reused tools in the
central sand sheet cluster is consistent with the
assumption outlined in Chapter 3 that reused tool
frequency increases as the distance from raw
material sources and site use—intensity increase.
The overrepresentation of reused tools in the
easternmost cluster, however, does not fit the
assumption if earlier conclusions regarding the
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proximity of raw matcrials to this cluster are
correct, It is possible that use—intensity condi—
tioned the rate of tool reuse. In other words, site
use—intensity may have had an equal or greater
effect on tool reuse frequency than did distance
from raw material sources. This conclusion may
be consistent with the foraging land—use system
suggested for the project area. Reused tools may
represent the use of readily available items (e.g.,
broken tools) as opposed to backup tools to
replace use—broken specimens. The availability of
backup tool kits may be more characteristic of
collector systems. The overrepresentation of
reused tools at the westernmost sites in the low—
land plain is consistent with the observed frequen—
cies of resharpening flakes and exhausted tools.
Overall, the pattern of lithic artifact frequencies in
sites in this cluster suggests greater occupational
intensity than at sites in clusters located farther
east.

Edge-modified Flakes

The observed distribution of edge—modified
flakes relative to unmodified debitage in the sand
sheet clusters (see Table 16 and Fig. 47) does not
fit any of the three models (see Tables 17, 18, and
19). The observed upland plain pattern also dif-
fers from the predictions derived from the three
models, as the frequency is more than expected
for any portion of the upland plain. The observed
lowland plain pattern differs from the predictions
of all models as well. The slight increase in the
relative frequency of edge-modified flakes be—
tween the central and eastern portions of the low—
land plain suggests a trend similarity to Model I,
although the western portion is greatly dissimilar,

Based on Model I, the frequency of edge—
modified flakes relative to unmodified debitage is
predicted to increase with increasing distance from
raw material sources in intensively used zones.
The observed sand sheet pattem is the opposite of
this expectation, suggesting that the actual rela—
tionship between edge—modified flake frequencies
and raw material distance is the inverse of the one
proposed. However, the likelihood of a raw
material source near the easternmost sand sheet
cluster may explain the underrepresentation of
edge—modified flakes in a fashion consistent with
the assumptions underlying the Model I predic-
tions. The high frequency of edge-modified
flakes in the upland plain clusters supports the
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inverse relationship explanation. The observed
lowland plain pattern follows, with one exception,
the relationship outlined under Model I although
the edge-modified flake frequencies are higher
than predicied under the model. The overrepre—
sentation of edge—modified flakes in the western—
most cluster of the lowland plain does not follow
the predictions.

Mean Number of Working Edges per Uniface

In the sand sheet, the observed mean number
of working edges per uniface differs from all three
model predictions (see Tables 17, 18, and 19). In
the upland plain, the observed is identical to all
three model predictions. The pattern noted in the
lowland plain is most similar to the predictions
under Model I11. ;

Within the sand sheet, the observed pattern
differs from that predicted in the models only in
the central portion of the zone. Here a slightly
lower than predicted mean number of working
edges is observed. This pattern is difficult to
explain, especially in light of the overrepresenta—
tion of exhausted, use—broken, and reused tools in
this portion of the sand sheet. The increased
number of working edges farther east in the zone
suggests that this attribute was conditioned by
distance from raw material sources. The greater
than expected mean number of working edges per
uniface in the eastern portion of the zone, even in
light of a possible nearby raw material source,
suggests that use—intensity may also have affected
the attribute. The lower than expected mean num-—
bers of working edges in the central and southern
portions of the upland plain support this conclu~
sion. That is, given ready raw material availabil—
ity, tool use—intensity was reduced. The overall
equal to expected mean number of working edges
per uniface in the lowland plain is consistent with
the observation that the atiribute was at least
partially conditioned by environmental zone use—
intensity. The trend in the lowland plain clusters
indicates that distance from raw material sources
also played an important role in determining the
intensity of tool use.

Mean Number of Utilized Edges
per Edge—modified Flake

The observed mean numbers of utilized edges
per edge—modified flake in the sand sheet and
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upland plain differ from the three model predic—
tions (sec Tables 17, 18, and 19). The observed
lowland plain pattern shows a spatial trend
through the clusters opposite of that predicted in
Model I and differing slightly from the predictions
of Models 11 and III,

The decline between the central and eastern
clusters in the sand sheet may be a function of the
availability of raw material sources adjacent to
the easternmost site cluster. The similarity to the
pattemn noted in the frequency of edge—modified
flakes supports this conclusion. A decline in the
mean number of utilized edges is expected in the
upland plain compared to the sand sheet; however,
a slight increase is documented. An overall pat—
tern identical to that of the upland plain is seen in
the lowland plain clusters, although the cluster
patterns arc notably different.

Conclusions of Site Cluster Comparisons

A simple procedure is used to assess the
relative merits of the models. For each attribute
distribution, a single point is awarded for an exact
match between the model predictions and the
observed values in a specific environmental zone
(see Tables 17, 18, and 19). For example, the
Model III debitage frequency in the lowland plain
equals one point for an exact match. Also, a
single point is given for a similar trend match,
e.g., a change from higher to lower across an
environmental zone. This is done because at this
level of model development, it must be realized
that the predicted values might vary slightly from
the statistical standardized deviates, and it is the
trend change rather than the absolute predicted
value that is important. An example of a similar
trend match is the Model III manufacture failures
in the lowland plain. As twelve attribute distribu—
tions are used in the present analysis and site
clusters occur in three environmental zones, a
perfect score would be 36 for each model. How-—
ever, if an exact match or a trend match does not
occur between the observed values and the model
predictions, then no score is given. This occurs a
number of times, e.g., debilage size in the lowland
plain in all three models. Table 20 illustrates the
scores for each model by environmental zone, the
total score, and the percent score. Model I has the
highest score (41.7%), Model II the next highest
(36.1%), and Model III the lowest (33.3%).
Interestingly, all three models have the same high
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TABLE 20
MODEL SCORES BY ENVIRONMENTAL ZONE

Sand | Upland |Lowland
Model | Sheet | Plain Plain | Total |Percent
I 4 6 5 15 41.7
II 5 6 2 13 36.1
1T 4 6 2 12 33.3

score in the upland plain. This suggests that the
individual models are able to predict the effects of
known raw material sources with a reasonable and
equal degree of accuracy. Model II ranks slightly
higher than the other two models in the sand sheet,
however, it is clear from the results of the analysis
that an undocumented raw material source in the
sand sheet is a possibility., Once the location of
this source becomes known, models should be
constructed that take this into account, and it is
probable that their scores would improve markedly
in the sand sheet. In the lowland plain, Model I
ranks the highest, and with new model formulation
that takes into account a sand sheet raw material
source, the model scores would improve. Addi-
tionally, a temporal shift in exploitation patterns
between a coastal-oriented and a Rio Grande
floodplain—oriented system should be considered
as a possibility, but without better temporal
controls on the material remains, it is impossible
to distinguish between a temporally collapsed
pattern that simply looks like Model I and a
system that actually functions like Model I. Thus,
the higher score for Model I must be viewed
cautiously. As stated above, the highest score is
15 points (41.7%) in Model I. This suggests that
more than half of the observed variability was not
accounted for by any of the three models.
Clearly, this implies that the models are not very
robust or the specific model expectations need
fine—tuning and adjustment. The integration of a
sand sheel raw material source, if it can be docu—
mented, is one such important adjustment.

In an attempt to summarize the pattemns
discussed in the analysis above and to consider the
possibility that unrecognized patierns may be
inherent in the data base, a factor analysis was run
on the standardized deviates in Table 16. Again,
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the dual purpose is summary and exploratory.
The site clusters are used as individual cases and
the analytical atiributes as variables; thus, the
results have spatial implications. The factor
analysis uses the manufacture failure, exhausted
tool, and use-broken tool standardized deviates
derived for individual tool categories (i.e., uni—
faces, bifaces, and projectile points) rather than
those for these categories combined. The factor
extraction method employed is principal compo-
nents. An obligue rotation with a varimax solu—
tion was selected because it does not assume that
individual factors are independent of each other as
does an orthogonal rotation procedure.

Five factors are identified, and the factor
loadings for the artifact attributes are listed in
Table 21. Factor loadings equal to or greater than
0.500 are considered significant. In general, the
patterns are in strong agreement with the previous
discussions, but additional insights are gained by
a careful examination of the individual factors.

Factor 1 has a bipolar pattern with high
negative loadings on four attributes——early reduc-
tion debitage, cores, use—broken unifaces, and
projectile point manufacture failures——and high
positive loadings on resharpening flakes, uniface
manufacture failures, exhausted unifaces, reused
tools, and mean number of utilized edges per
uniface. This is a complex factor that appears to
generally characterize tool production and tool
maintenance, but it is likely that raw material
availability, tool curation, and tool use—intensity
all play a role in the characterization of this
factor.

Factor II has a bipolar pattern with high
positive loadings on three attributes—early reduc—
tion debitage, debitage frequency, and biface
manufacture failures—and high negative loadings
on exhausted and use—broken bifaces. This factor
can be interpreted as reflecting biface manufacture,
use, and discard. It seems logical that biface
production, as reflected by biface manufacture
failures, occurs with early reduction debitage and
that intensively used bifaces, as indicated by
exhausted and use—broken bifaces, do not occur
with the manufacturing of bifaces. This implies
transportation of bifaces away from the locales of
manufacture.

Factor I11, a bipolar factor, has high positive
loadings on debitage frequency and core frequency
and high negative loadings on edge-modified
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flakes and mean number of utilized edges per
edge—modified flake. This factor seems to reflect
use—intensity of edge—modified flakes as condi—
tioned by raw material availability. It can be
argued that it measures at least one dimension of
tool curation where intensively utilized flakes were
not discarded in areas of readily available raw
materials. Or perhaps rather than suggesting the
transportation of edge—modificd flakes away from
source areas, the factor is indicative of the more—
intensive use of debitage as expedient tools in
environmental zones with low raw material avail—
ability.

Factor 1V, again a bipolar factor, has high
negative loadings on projectile point manufacture
failures and exhausted projectile points and a high
positive loading on use—broken projectile points.
This factor seems to indicate that exhausted
projectile points were discarded at the loci of
manufacture, as reflected by their association with
manufacture failures. This factor could be used to
suggest that discard patterns among projectile
points differ depending on the reason for discard.
Exhausted projectile points, i.¢., projectile points
that remained functional throughout their use—lives,
may have been discarded in expectation of break—
age or failure at the loci of projectile point manu—
facture, while use—broken projectile points were
discarded wherever they broke.

Factor V is the only nonbipolar pattern and
has high positive loadings on large debitage and
use—broken unifaces. This factor seems to indi-
cate the possibility that large debitage was trans—
ported away from the material sources to the
locales of uniface use, at least as indicated by the
occurrence of use—broken unifaces.

Taken as a whole, the results of the factor
analysis provide some useful insights into the
assumptions made by the various models. It is
clear that many variables are controlled by more
than one factor (see variable complexity in Table
21). For example, debitage frequency has high
loadings on both Factors II and III suggesting that
the occurrence of debitage is not controlled by a
single process. In this case, the production and
use of bifacial tools and edge—modified flakes are
different activities that are independently corre—
lated among the site clusters as shown by the
intercorrelations in Table 22. It is significant also
that the only two factors that have even moder—
ately high, albeit negative, correlations are Factors
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TABLE 21
FACTOR ANALYSIS OF ARTIFACT CATEGORIES

Variable

Complexity
Variable Factor I  |Factor I |Factor III |Factor IV |Factor V |(No. of factors)
Early reduction debitage -0.510%* 0.985* 0.201 0.304 -0.039 1.830
Large debitage 0.135 -0.069 0.013 -0.029 0.936* 1.050
Debitage frequency 0.215 0.668% 0.507* 0.458 0.237 3.280
Core frequency -0.670* 0.214 0.735¢ | —0.381 -0.018 2.700
Resharpening debitage 0.930% | -0.443 0.086 —0.168 0.089 1.550
Manufacture failure unifaces 0.506* 0.009 0.476 -0.110 0.452 3.080
Exhausted unifaces 0.950* 0.135 -0.289 —0.005 -0.125 1.270
Use—broken unifaces —0.738* 0.200 0.130 0.354 0.657* 2.680
Manufacture failure bifaces 0.109 0.796* 0.001 -0.254 -0.400 1.760
Exhausted bifaces 0.351 -0.931* 0.370 -0.003 0.028 1.620
Use—broken bifaces 0.012 —0.956* 0.205 0.023 -0.253 1.240
Manufacture failure projectile points -0.509* 0.358 0.269 -0.546* 0.307 3.890
Exhausted projectile points 0.147 -0.145 0.244 -0.980* | -0.400 1.570
Use—broken projectile points 0.295 0.052 0.345 0.935% | -0.256 1.670
Reused tools 0.927* 0.023 —-0.024 0.417 0.020 1.390
Edge-modified frequency 0.026 0.385 —0.979* 0.143 0.224 1.470
Number edges/uniface 0.879% | —0.308 -0.227 0.220 0.450 2.100
Number edges/edge—modified flake 0.296 0.005 -0.786% | -0.195 -0.336 1.820
Proportionate variance coniribution®* 0.296 0.241 0.172 0.165 0.133
*Indicates significant factor loadings.
**Indicates the proportion of the variability explained by individual factors.

TABLE 22
PRIMARY INTERCORRELATIONS OF FACTORS
Factor | Factor 11 Factor 111 Factor IV Factor V

Factor I 1.000
Factor 11 -0.196 1.000
Factor 111 0.136 0.076 1.000
Factor IV -0.230 -0.402 -0.071 1.000
Factor V 0.118 0.047 0.277 -0.191 1.000
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IT and IV (sce Table 22). This means that the two
factors do not co—occur in space. Factor II
reflects patterning of bifaces, and Factor IV
primarily indicates patterning among projectile
points. These results suggest that future model
building and testing can be fine—tuned with these
relationships incorporated into the logic of the
models resulting in an increase in asscmblage
predictability and thus explanation.

Environmental Zone Comparisons

The previous discussion focused primarily on
a comparison of observed lithic attributes to the
expected patterns as proposed by the three
models. The goal was to e¢stablish the definition
of the land—use patterns employed by the prehis—
toric inhabitants of the region as exhibited by the
twelve lithic attributes. This section summarizes
the observed patterns in lithic atiribuics by cnvi—
ronmental zone (see Table 17; Fig 48) and relates
them to lithic procurement strategies and the
organization of technology.

One of the assumpltions underlying the models
outlined in Chapter 3 is that core frequencies
should be related to raw material availability as
conditioned by quantity or distance from sources.
Furthermore, from a technological point of view,
raw material availability should affect the relative
frequencies of early reduction debitage, the largest
flake size class relative to smaller size classes,
and overall debitage. Also, it was assumed that,
in a less dircct way, raw material availability
affects the relative frequencies of resharpening
flakes and manufacture—broken, exhausted, use—
broken, and reused tools, as well as the mean
number of working edges per scraper. With the
exception of manulacture~broken specimens, these
attributes also should be affected by resource zone
use—intensity.

The observed overall upland plain pattern
indicales an overrepresentation of cores; they are,
however, underrepresented in the other two zones,
The observed frequencies of early reduction
debitage parallel core frequencics, but the fre—
quencies of large debitage appcar to behave in an
inversc pattern to core frequencies, with the sand
sheet having the greatest frequency of large flakes.
As noted earlier, however, the possible occurrence
of a lithic raw material source in the castern
portion of the sand sheet and/or the transportation
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of flake blanks from raw material sources in other
arcas may explain these inverse patterns. The
observed total debitage frequencies may be due {0
the convergent effect of two factors, raw material
availability and environmental zone use—~intensity.
The exportation of large flake blanks may have
reduced debitage {requencies even at source areas.
In addition, the production of only carly reduction
stage specimens al procurement locations may
have further contributed to low debitage frequen—
cics, Both of these factors, combined with low
usc—intensily, may characterize and explain the
observed upland plain pattern. The probable
presence of a lithic source near the eastern portion
of the sand sheet, coupled with greater use—
intensity, may have generated an overrepresenta—
tion of debitage in this zone in conirast to the
upland plain, Similarly, the underrepresentation of
debitage in the lowland plain is probably due both
to its lack of raw materials and low use-intensity.

The frequencies of manufacture failures
parallel those of cores and early reduction
debitage. Contrary to the raw material blank
exportation hypothesis, the lack of a distance—
related trend in manufacture—broken specimen
frequencies suggests that most manufacture
occurred at the sources. The relative frequencies
of exhausted and reused tools parallel cach other
and are opposite the trend noted in core frequen—
cies. It appears that, in addition to raw material
availability, these two attributes were also condi-
tioned by resource use—intensity. In the sand sheet
where cores are underrepresented but use—intensity
is presumed to be high, exhausted and reused tool
frequencies are also high, Where core frequencies
arc high but use—intensity is low, i.e., the upland
plain, the relative frequencies of reused and
exhaustied tools are also low. Where core fre—
quencies arc low but usc—intensity is presumed
moderate, i.e., the lowland plain, the two attrib—
utes also occur in moderate frequencies. Use—
broken tools arc evenly distributed across the
landscape. There are some indirect and complex
ways in which tool breakage may be related to
distance from raw material sources and resource
zone use—intensity. However, the distribution of
use—broken specimens suggests that neither of the
two variables conditioned their breakage or their
spatial distribution. Rather, it is probable that
tool breakage and subsequent discard was condi—
tioned by a complex relationship between tool
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Figure 48. Observed distribution of artifact frequencies by environmental zone.

type, the nature of the task, relationships between
morphologically weak points, break probability
and subsequent potential for reworking and/or
reuse, and raw material type, to mention only a
few.

The frequencies of resharpening flakes are
inversely related to the frequencies of manufacture
failures, cores, and early reduction debitage. The
pattern supports the underlying assumption that
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tool use—intensity was inversely related to raw
material availability. However, because of the
consistent overrepresentation of resharpening
flakes in both the sand sheet and the lowland
plain, it appears that their frequencies responded
in a stepped manner rather than in a gradual,
distance-related manner to raw material availabil—
ity. That is, much of the debitage at sites located
in areas where raw materials were not available,
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regardless of distance from sources, consists of
resharpening flakes. The pattern strongly supports
the suggested limited role of staged reduction
manufacture sequences in the regional land-use
pattern.

The parallels between the mean number of
working edges per uniface and the exhausted and
reused tool frequencies are not surprising. They
indicate, consistent with earlier conclusions, that
tool use—intensity responded to zone use—intensity
and raw material availability. The pattern of
edge-modified flake frequencies, especially in
conirast to total debitage frequencies, presents a
consistent regional picture. The sand sheet, with
a greater than expected overall total debitage
frequency, has a low overall edge—-modified flake
frequency relative to unmodified debitage. The
upland plain, with overall debitage frequencies
equal to the expected, has observed edge—
modified flake frequencies also equal to the
expected. In contrast, the lowland plain, with low
overall dcbitage frequencies, has greater than
expected frequencies of edge-modified flakes
compared to unmodified flakes. The observed
overall regional patten supports the inverse
relationship between edge-modified flake and
unmodified debitage frequencies outlined in Model
1. The comparison of the observed patterns
between the three environmental zones indicates
that the mean number of working edges per edge—
modified flake was conditioned neither by raw
material constraints nor occupation intensity. This
conclusion is consistent with the general perspec—
tive of edge—modificd flakes representing expedi—
ent tools. The patierns suggest that the use and
discard of expedient tools were not constrained by
the same factors as were the use and discard of
formal, shaped tools.

SUMMARY AND CONCLUSIONS

The major purpose of this chapter is to test
the three hunter—gatherer mobility and territorial
models proposed in Chapter 3. This analysis
provides a framework for understanding the
archeological record from a broad regional per—
spective. More specifically, these models were
developed to predict lithic assemblage patterns
recovered from archeological investigations along
the Hidalgo—Willacy Drainage Ditch. The predic—
tion of assemblage patierns is crucial to gaining an
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understanding of the primary factors that condi—
tioned the spatial distribution of artifacts left by
prehistoric groups occupying the Lower Rio
Grande Valley during the late Holocene. If the
predictions are accurate, then it is assumed that
the controlling factors are sufficiently understood
so that an explanation of the artifact discard and
settlement system is more or less at hand.
Although sample sizes from individual sites are
extremely small, it is suggested that the regional
data base offers interpretable pattemns of resource
use and that these sites provide data that can be
used as an initial test of the models.

Two levels of analysis were undertaken.
Sites were first grouped into seven clusters
because of small artifact samples from individual
sites, and the patterns for each cluster were
compared to the model expegtations on a cluster
by cluster basis. On a larger scale, the same
attribute distributions were analyzed by environ—
mental zone.

Possibly because of small sample sizes, the
clearest artifact distributional patterns are at the
environmental level. The frequencies of early
reduction debitage, cores, and manufacture failures
are spatially correlated and concentrated in the
upland plain. Resharpening flakes are inversely
corrclated to these three categories with concen—
trations occurring in the sand sheet and lowland
plain. These patterns appear to have been condi—
tioned primarily by the availability of raw mate—
rial. Large debitage, exhausted tools, reused
tools, and high mean numbers of utilized uniface
edges occur in a distinctive pattern with the great—
est concentrations in the sand sheet and the least
in the upland plain. It is possible that this pattern
reflects the exportation of lithic raw materials into
areas of low raw material availability. Second, it
is possible that the frequencies of exhausted and
reused tools were influenced by environmental
zone use—intensity. Edge-modified flakes, with
concentrations in the lowland plain, are inversely
associated with debitage frequency, with a con—
centration in the sand sheet. The frequencies of
these artifact categories also appear to have been
conditioned by raw material availability and envi—
ronmental zone use—intensity. Only use-broken
tools occur evenly throughout all three environ—
mental zones, and this may reflect a series of
relationships that arc not related to raw material
availability or environmental zone use—intensity.
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While more difficult to interpret, analysis on
the level of site clusters provides a level of under—
standing that is complementary to that obtained
from the analysis by environmental zone. The site
cluster approach suggests that Model I, a nonterri—
torial exploitation pattem, may explain more of
the variability observed in the regional data base
than the other two models, but no model accounts
for a majority of the variability observed in the
collections.  Early reduction debilage, large
debitage, debitage frequency, and core frequency
all point to the possible existence of an eastern
sand sheet lithic raw material source, or, alterna—
tively, the transportation of lithic materials to the
area in an unreduced form. While some manufac—
ture sequences began and were finished at or near
the lithic procurement areas, some tool manufac—
ture appears to have occurred in staged sequences
across the landscape. Exchange of tool blanks
across hunter—gatherer territorial boundaries is a
possibility, but if a spatial exploitation pattern
similar to Model I was in place for most of the
late Holocene, much of the west to east movement
of raw materials would not have required
exchange between bands. Formal tools were not
discarded with the same constraints as expedient
tools, and, in fact, some types of formal tools
were discarded differently from other types of
formal tools. In general, exhausted tool distribu—
tions suggest that these artifacts were not discard—
ed at raw material sources, but rather exhausted
tools were discarded when and where they wore
out. Exhausted projectile points are an exception
to this rule, however, and appear to have been
discarded at the loci of manufacture. These
results suggest that the replacement strategy for
formal tools varies and that some tools were
replaced near a material source in "expectation of
failure," while others were "replaced upon exhaus—
tion" (Kuhn 1989).

Although the three models, by their nature,
are simplified explanations, and the conclusions
from the archeological analyses are preliminary,
the regional perspective offers four important
considerations for future research. First, the
aberrance of the eastern sand sheet is well docu—
mented in the lithic analysis, and it highlights the
potential for an unknown lithic raw material
source in this area. As stated above, the cerlainty
rather than the presumption of a lithic source in
the eastern sand sheet would greatly alter the
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expectations of any theoretical model that
attempted to explain hunter—gatherer mobility and
exploitation pattems.

Second, the formal test of the models includ—
ed only chipped stone artifact samples and other
data can be brought to bear on this issue. Figure
49a illustrates the distribution of all archeological
sites recorded at the Texas Archeological
Research Laboratory from Hidalgo, Willacy, and
Cameron counties as of December 1989. The
overall distribution of these sites is strongly
controlled by research intensity, and it would be a
mistake to read occupational intensity directly
from recorded site density. Rather, it is more
prudent to compare the occurrence of materials
and the occurrence of known sites.

In this portion of Texas, marine shells are
widely used as altemmative materials for tool
manufacture, and it is expected that hunter-
gatherer exploitation patterns that focused on the
coast, or alternatively the Rio Grande floodplain,
would have produced distinctively different distri—
butional patterns of marine shell artifacts. Figure
49b shows that the drop—off rate of marine shells
away from the coast is not dramatic, and this
could support Model I or Model III. On the other
hand, the rather limited distribution of obsidian is
coastal, although only seven sites are known to
have obsidian artifacts and thus this distribution
may be due only to small sample size (Fig. 49c¢).
Most ceramics in the region are Haustecan or
Haustecan-like and are not considered to be of
local manufacture. The distribution of ceramics
shows greater concentrations along the coast and
Rio Grande floodplain, but again, this may be due
to sample size (Fig. 49d). The stable isotope
analysis of human bones (see Chapter 6) suggests
that distinct coastal and inland dietary groups may
have existed. The stable isotope patterns, as well
as the obsidian and ceramic distributions, tenta—
tively support an exploitation pattern similar to
Model II. Obviously, future investigations should
formally incorporate these and other lines of
evidence to more clearly elucidate the patterning
of hunter—gatherer exploitation in the region.

Third, much of the difficulty of evaluating the
fit between model expectations and observed
archeological patterns is due to the absence of
archeological data from two environmental zones.
The Rio Grande floodplain and delta are not
represented, and insufficient samples are available
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from the coast. It is in these areas that ethnogra—
phic documents and the models predict that the
most intensive prehistoric utilization occurred, and
thus the models have been tested by investigating
the fringes of the region and not the core areas.
Given this limitation, the testing of the models and
assessment of the organization of technology for
the Lower Rio Grande Valley was surprisingly
successful. However, future archeological
research should concentrate on clarifying the role
of these two environmental zones in prehistoric
land-use pattemns.

Finally, it is clear that the environmental
variables that conditioned hunter—gatherer
responses are not fully known, especially in terms
of a temporal trajectory. Continued collection of
paleoenvironmental data should help fo resolve
this problem; however, a coordinated approach
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between the collection and analysis of paleo—
environmental data and archeological research is
important. Otherwise, paleoenvironmental data
will accumulate that will not provide information
useful for archeological analysis. In addition, it is
unclear if appropriate temporal controls on the
archeological data base can easily be obtained, but
efforts must be made to acquire this data base as
well.

The previous discussion has identified a
number of inaccuracies demonstrating that the
models, and thus the interpretations, require
alteration and fine—tuning. This is a normal and
expected result. The current work constitutes an
attempt to identify where and how this fine—tuning
should proceed, thus providing directions for future
investigations in the region.






CONCLUSIONS AND SITE ASSESSMENTS

by C. Britt Bousman and Steve A. Tomka

This final chapter presents a summary of the
results of this project and some conclusions and
speculations on the archeology and paleoenviron—
ments in South Texas. These investigations have
focused on what many might consider unworthy
archeological sites, but it must be remembered that
most of the archeological record for the Lower
Rio Grande Valley consists of exactly these types
of sites. It is argued herein that these sites can
provide informative and significant data that
clearly influence interpretations of the prehistory
of South Texas. In addition, the integration of
archeological and paleoenvironmental studies,
including geoarcheology, provides the information
necessary to develop reasonable research strate—
gies that maximize the retrieval of archeological
and paleoenvironmental data. The sections that
follow present the results of the geological studies,
the archeological interpretations, and an assess—
ment of the individual archeological sites.

GEOLOGICAL RESULTS

The results of the geological investigations
can be summarized as three major points. First,
all in situ archeological remains are in a single
cumulative soil that sits unconformably on the
Pliocene and Plcistocene Beaumont, Lissie, or
Goliad formations. The base of this soil has been
dated to 4300 B.P. at 41HG128, to 1260 B.P. at
41WY112, and to 2560-3040 B.P. at 41WY113.
A series of more recent dates are scattered
throughout this soil in proper stratigraphic order,
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which demonstrates a continual development and
build—up of these soil profiles into the historic
period. Most of the archeological sites are
located in or on the edge of small wind-deflated
basins known as blowouts. It appears that these
blowouts were scoured some time before the late
Holocene, although not necessarily synchronously,
and the modem soils began to form after the
scouring events.

Second, the Beaumont, Lissie, and Goliad
formations are presumably much older than the
first human occupation in North America and thus
cannot contain in situ archeological remains. In
the upper, highly weathered portion of these
formations, calcium carbonate nodules are
common at all sites. These calcium carbonate
nodules are of pedogenic origin, and dated inner
and outer fractions of two samples from 41HG128
demonstrate the probable existence of a late
Pleistocene soil. The radiocarbon ages range from
17,350 and 16,330 B.P. on the inner fractions to
12,780 and 15,010 B.P. on the outer fractions.
These dates show that the nodules did, in fact,
build up chronologically. The degree of weather—
ing in the upper portion of the Goliad, Lissie, and
Beaumont formations, the documentation of an
unconformity between the modem soil and the
underlying Pliocene and Pleistocene formations,
and the radiocarbon ages all imply the existence
of a truncated late Pleistocene soil.

Third, the analyses of oxygen and carbon
stable isotopes suggest that climatic warming
occurred very early, i.e., by 15,000 B.P., and that
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the late Pleistocenec and early Holocene plant
communitics were dominated by C, and CAM
species. If the 9360 B.P. date for the tortoise
remains from 41WY140 is correct and if the
tortoise remains documented by Westgate (1987)
are roughly coeval with this individual, then it
appears that conditions were not dramatically
harsh at that time. It is possible that the late
Pleistocene soil was still in place. Glacial
sequences from the United States and Mexico
demonstrate that terminal Pleistocene environments
fluctuated greatly (Richmond and Fullerton 1986;
White 1986), however, and the pollen profiles
from Boriack and Gause bogs in east—central
Texas support this interpretation (Bryant 1977,
Bryant and Holloway 1985). Thus, it is possible
that the Willacy County tortoise remains date to
one or more warm interval in the terminal Pleisto—
cene period. Unfortunately, no paleoenvifon—
mential data are available for most of the early
Holocene, so the climatic conditions that accom—
panied the erosion of the late Pleistocene soil are
undocumented. In general, the paleoenvironmental
data recovered from the Hidalgo—Willacy Drain-
age Ditch support a general model of fluctuating
climatic conditions throughout the late Pleistocene
and Holocene (Black 1989:12-14), although it is
clear that more data are needed to provide the
level of detail nccessary for meaningful paleo-
environmental interpretations for South Texas.

GEOLOGICAL MODEL

The three major results discussed above
require explanation and allow the formation of a
model. As most of the tested sites occur on the
edges of and in deflationary basins, the obvious
scenario is that increased wind activity aided by
drier conditions during the early to middle Holo~
cene removed sediments. The dates from the
extant surface soil and from the calcium carbonate
nodules discussed above, indicate that a late
Pleistocene soil was removed sometime between
12,780 and 4300 B.P. The tortoise might indicate
that erosion began after 9400 B.P. It was not
until after approximately 5000 B.P. that the latest
episode of sediment storage occurred and cumula-—
tive soils began to form in these basins; addition—
ally, direct evidence of the first human occupation
in the region postdates 5000 B.P., i.e., the
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41WY60 burial dated to 4495 B.P.

This model of erosion associated with a dry
episode is supported by geomorphic evidence from
41HG118 where a gully eroded into a Beaumont
Formation knoll began to fill by 4500 B.P. (Hall
et al. 1987; Collins et al. 1989). This suggests
that early to middle Holocene erosion may have
been fairly widespread. Other supportive evidence
comes from sediment analysis at Arenosa Shelter
(Patton and Dibble 1982:111) and a variety of
pollen spectra (Bryant and Holloway 1985:56)
from the Lower Pecos River region where an early
Holocene dry period occurs by 9000 B.P. (Fig.
50). To the north of the Lower Rio Grande
Valley at Choke Canyon Reservoir in Live Oak
County and at Coleto Creek in Goliad County,
phytolith analyses suggest that C, grasses probably
were widespread during the carly (o middle
Holocene and that a significant dry phase occurred
during this time (Robinson 1979, 1982). All of
these studies demonstrate the existence of an early
to middle Holocene dry interval, and it is likely
that similar climatic conditions existed in South
Texas during this time as well. However, if
erosion removed the-late Pleistocene soil and other
surficial sediments in far South Texas, where were
these sediments deposited?

A few geological studies from nearby areas
provide data that may answer this question. At
Choke Canyon Reservoir (Bunker 1982:498-517),
Applewhite Reservoir (Rolfe Mandel, personal
communication 1989), and the middle Pedernales
River (Blum 1989:13-15), thick, fine—grained,
silty, terrace deposits date from the terminal
Pleistocene to the middle Holocene (see Fig. 50).
The Applewhite terrace sediments comprise a
significant proportion of the middle Medina River
valley fill and are tentatively identified as e¢olian
silt deposits similar to loess (Rolfe Mandel,
personal communication 1989). In addition, an
unsiudied 10-12-m silty terrace, very similar to
the terraces in Applewhite Reservoir, has been
observed by the primary author on the Guadalupe
River as it flows off the Edwards Plateau.
Lastly, between these sites and the Hidalgo-
Willacy Drainage Ditch is the extensive South
Texas sand sheet. The geological history of the
sand sheet is unknown. nevertheless it is possible
that significant portions date to the terminal
Pleistocene and early Holocene, as stabilized
dunes within it are aligned along the modem
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Figure 50. South Texas physiographic features and some of the major archeological projects.

predominant wind directions (as shown by wind
roses in Fig. 50) suggesting recent deposition.

It is possible that terminal Pleistocene and
early Holocene wind erosion removed a significant
amount of sediment from the coastal region of
Texas. Sea levels were ca. 20 m lower at that
time, and unconsolidated fluvial deposits along the
coastal plain would have been available for wind
erosion (see Fig. 50). If large amounts of sedi—
ment were transported by wind, then the coarser
sand particles would have been transported the

137

shortest distances and the finer grained sediments
would have been carricd much farther. The
modem surface wind pattemns in this region are
dominated by winds from the south to southeast,
and Central Texas is in a direct line from these
prevailing winds (sce Fig. 50). Also, the Balcones
Escarpment is the only major obstruction to winds
from the coast, although the smaller Bordas
Escarpment, which is the approximate location of
Choke Canyon Reservoir, is a minor obstructional
feature. Thus, as wind blows up and over the
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escarpments, it loses energy and speed, and this
loss of energy would be enough to reduce the
amount of sediment transported. It is of more
than passing interest that in a worldwide series of
computer climatic simulations calculated at 3,000~
year intervals between 18,000 and 0 B.P., bascd
on Milankovitch orbital parameters (eccentricity,
axial tilt, and precession), the strongest southern
wind flows in South Texas were simulated for
9000 and 6000 B.P., while levels at 12,000 and
3000 B.P. were near modermn wind specds
(COHMAP 1988: 1048). If the computer simula—
tions are correct, then these early Holocene winds
could have eroded the late Pleistocene soil in
South Texas.

A modem study of eolian deposition on the
Edwards Plateau shows that the Pedernales River
basin, Applewhite Reservoir, and the middle
Guadalupe River valley are in or downstream
from the portion of the Edwards Plateau that
receives the greatest amounts of modem eolian
accumulations (Rabenhorst et al. 1984; Rabenhorst
and Wilding 1986). Unfortunately, the sources of
the modern Edwards Plateau colian sediments
were nol identified in this study, but a significant
sediment source arca could be the Texas coast, as
suggested above from modemn and simulated wind
patterns. While modern eolian deposition rates
are low (1 cm per 1000 years), the study was
conducted during a fairly wet year (1981) which
would have reduced the eolian transportation rate.
If fact, Rabenhorst and Wilding (1986:685) state
that variations in eolian sedimentation would be
expected with climatic changes. It is suggesied
that changing climate toward more mesic condi—
tions after 5000 B.P. and rising sca levels
throughout the early Holocene culminating with the
+1.5-m proposed sea level highstand dated to ca.
4500 B.P. (Prewitt and Paine 1987), would have
limited the amount of eolian erosion near the coast
and reduced deposition inland,

In sum, the geological data recovered on this
project and other archeological projects in the
region can be used to constructl a geological model
for the late Pleistocene and Holocene. It is
suggested that an early Holocene dry period was
of sufficient magnitude to allow wind erosion that
removed the late Pleistocene surface soil and pond
deposits from blowouts and other areas that now
dot the low—-lying areas near the present coastline.
Additional sediment sources could have been the
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portion of the coasial plain that is now submerged
but was exposed by lower sea levels during the
late Pleistocene and early Holocene, or any of the
fairly unconsolidated Eocene or more rtecent
fluvial/deltaic formations that ring the coastal
region. In South Texas, wind flow may have been
strong enough to transport significant quantities of
sediment northwestward. The heavier sands
dropped out to form a portion of the South Texas
sand sheet, while the lighter silis continued to be
carried to the Balcones Escarpment where they
were dumped on the flanks and top of the
Edwards Plateau due to a drop in wind speed. It
is possible that the wind-borme sediment loads
were large enough to partially choke the drainage
systems along the edges of the Balcones Escarp—
ment, and this might account for the homogeneous
textures found in some terraces which were appar—
ently stream deposited. If this model is generally
correct, it may help to explain why so little
information has been recovered on late Pleistocene
and early Holocene occupations in the Lower Rio
Grande Valley. It can also be suggested that carly
Holocene sites with good archeological integrity
are likely to occur in eolian deposits, such as the
clay dunes near the large inland playas (e.g., La
Sal Vigja). At present this model should be con-
sidered as an untested hypothesis that can and
should be assessed by future research, and it is
proposed, in part, as a polemic designed to
encourage the collection of additional paleo-
environmental data and stimulate more dialogue
on palcocnvironmental change in South Texas.

ARCHEOLOGICAL RESULTS

Five prehistoric sites were tested during
Phase II investigations along the Hidalgo—Willacy
Drainage Ditch. A summary of the results of
individual site investigations is presented. These
are followed by the results of the radiocarbon
dating of human remains and then by the results of
the artifact analysis.

At 41HG128, eleven 1x1-m test units were
excavated, and a total of 107 artifacts were
recovered from the excavations. Another nine
artifacts were collected from the surface. Most of
the excavated artifacts are very small flakes and
were recovered in the upper levels with associated
radiocarbon ages ranging from 120 to 480 B.P. A
small number of artifacts were recovered from



deposits that could be as old as 4300 B.P. Two
possible cultural features were identified. One
possible prehistoric feature consisted of burned
clay lumps and associated large charcoal frag—
ments. The charcoal yielded a radiocarbon age of
320 B.P. Nine lithic flakes were recovered in
association with this feature. It is possible that
the charcoal and bumned clay lumps are the result
of a natural fire and the artifacts are fortuitously
associated. The second feature was a pit clearly
outlined in profile, but the associated radiocarbon
age is young (i.e., 120 B.P.) and it could be
historic in age. Prchistoric artifact associations
with this feature werc unclear. In summary, this
site was utilized during the late Holocene and
probably for short periods at sporadic intervals.

At 41WY112, a magnctometer survey was
completed and eleven 1xl-m test unils were
excavated. A total of 25 artifacts were recovered
from the excavations, and 7 artifacts were col-
lected from the surface. The majority of exca—
vated artifacts at 41WY 112 occur in the upper
levels below the zones of historic disturbance and
appear to be younger than 1260 B.P. It is not
possible to provide more accurate chronological
control for these artifacts. This site appears to
have been sporadically occupied during the latter
half of the late Holocene.

A magnetometer survey was completed at
41WY113, and four 1x1-m test unit were exca—
vated. Only six artifacts were recovered from the
excavations and two were collected from the sur—
face. Two features have been documented at this
site. In 1986, a human burial was excavated, and
during the present project, a cluster of deer bones
and one bone artifact were documented. Collagen
from the human burial was dated to 1088 B.P.,
and collagen from the deer bones yielded a radio—
carbon age of 2560 B.P. As some of the artifacts
are near the top of the undisturbed deposits, this
site reflects very light utilization over a long
period of time during the late Holocene.

At 41WY134, four 1xI-m test units were
excavated but as no artifacts were recovered, no
radiocarbon samples were submitted from this
site. It appears that the focus of prehistoric occu—
pation was north of the ditch right-of—way.

At 41WY140, four IxI-m test units were
excavated, but only two lithic artifacts were
recovered. Also recovered were fragments of a
tortoise from the top of the Beaumont Formation,
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these are discussed above in the geological results.
It is unlikely that in situ archeological remains
occur at this site.

Three previously recovered human skeletal
remains were dated by radiocarbon and analyzed
for stable isotopes. The radiocarbon ages of the
human burials suggest that occupation of the area
extends back over 4,400 years, and the occurrence
of burials in the Lower Rio Grande Valley is
older than previously suggested (Prewitt 1981). It
is also clear that much care must be given to the
direct dating of human remains. Dating the
organic fraction of bone produces more reliable
dates than dating the inorganic fraction, and iso—
topic fractionation corrections for radiocarbon
dates should be calculated for every radiocarbon
date. An additional benefit of correcting radio—
carbon dates for fractionation effect is isotopic
dietary information. The very limited stable
isotope analysis of human remains obtained during
this project suggests that distinct coastal and
inland dietary patterns may exist. Nevertheless,
many more isotopic measurements are necessary
before such patterns can be accepted without
justifiable skepticism.

A formal analysis of prehistoric artifact col—-
lections from siles recorded along the drainage
ditch was designed in order to test a series of
hypothetical hunter—gatherer mobility and resource
exploitation models. The individual artifact
assemblages from the five sites investigated during
this project were too small for meaningful analy—
sis, and in order to test the models, a broader
regional approach was considered necessary. The
published artifact data from previous archeological
investigations was used to provide the daia base
required to test the models. A limited amount of
reanalysis was undertaken to obtain data that
could be used to test the models. Still, artifact
numbers from individual sites were too low for
meaningful statistical analysis, and the sites were
grouped into seven clusters that could be com—
pared to the models.

The models were constructed along three
general land—use patterns. The first assumes that
hunter—gatherer territories extended over the entire
region and access to resources was not limited by
territorial boundaries. The second model assumes
that hunter—gatherer territories focused on the Rio
Grande and extended north into the upland plain,
the lowland plain, and the coast. East—west
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access, however, was limited. The third model
assumes that hunter—gatherer (erritories were
centered on the coast, and that north-south access
was limited by neighboring hunter—gatherer
territories.

Twelve lithic artifact categories are used as
the primary data base with which to test the
explanatory value of the three models, with
specific model predictions being derived for each
of the twelve analytical categories. Underlying
these predictions are a series of assumptions
regarding the relationships between lithic cate—
gorics and distance from raw material sources and
environmental zone use—intensity. While some—
what distinct predictions are outlined for each of
the models, the differences between the models
derive from the manner in which the territorial
boundaries affect access to raw material sources,
determine the mix of high- and low-yield envi-
ronmental zones within each group's territory, and
condition the form and location of lithic raw
material exchange networks. The relationships
underlying the predictions are:

(1) frequencies of early reduction debitage,
large debitage, total debitage, manufacture fail-
ures, and cores are negatively correlated with
distance from raw material source and environ—
mental zone use—intensity;

(2) frequencies of resharpening flakes and
use—broken tools are positively correlated with
environmental zone use—intcnsity;

(3) discard of exhausted tools occurred at
raw material sources while the frequency of
exhausted tools is positively correlated with
environmental zone use—intensity;

(4) frequencies of reused tools and the mean
number of working edges per uniface are posi-
tively correlated with environmental zone use—
intensity and distance from raw material source;
and

(5) frequencies of edge—modified flakes and
the mean number of utilized edges per flake are
positively correlated with distance from raw
material and use—intensity; however, the response
to distance from material source is assumed to be
somewhat more gradual in the case of the edge—
modified {lakes than in the case of formal tools.

These assumed relationships between lithic
assemblages, raw malterial availability, and
environmental zone usc—intensity are based on a
number of more general assumptions regarding

140

raw material distributions in the project area and
environmental zone use—intensities. Specifically,
raw material sources are not known to exist east
of the upland plain zone and east of La Joya in
the Rio Grande floodplain. Based on an assess—
ment of environmental zone productivity potential,
the following zone use-intensity rankings are
assumed, in decreasing order: coastal zone, Rio
Grande floodplain, sand sheet, lowland plain, and
upland plain. Although the zones generally are
assumed to be internally homogeneous in resource
potential, it is assumed that, within low resource—
yield zones, use—intensity may have been higher at
the boundaries with higher resource—yield zones.

The test of the models was equivocal.
However, Model I, a no-limited—-access exploita—
tion pattern, was slightly favored over Model II,
a Rio Grande floodplain exploitation pattern and
Model III, a coastal exploitation pattern. Given
the nature of the data base, this unclear patterning
is not surprising. The more important consequence
of the analysis stems from how the results reflect
on the underlying assumptions of lithic artifact
manufacture, use, and discard used in the model
constructions. This analysis allows for the refine—
ment of a number of the simplified assumptions
which underlie the models and permits more
precise modeling and understanding of the organi—
zation of lithic technology, resource acquisition
practices, and gencral land—use patterns employed
by inhabitants of the region. The following alter—
ations are suggested to the initial assumptions.

(1) The distributions of early reduction
debitage, large debitage, total debitage, and cores
suggest that the general assumption regarding the
lack of raw material sources east of the upland
plain zone and east of La Joya may be incorrect.
These attributes suggest that raw material sources
do occur in the extreme eastern portion of the sand
sheet. Altematively, this evidence could indicate
the long—distance transport of nonprepared cores
into the eastern sand sheet from sources in the
upland plain zone or perhaps from northwest of
this site cluster.

(2) The frequencies of early reduction
debitage and manufacture failures appear to
support the initially assumed inverse relationship
between the frequencies of such artifacts and
distance from source. Because of the aberrant
patterning noted in the eastern sand sheet, it is
impossible to establish whether use—intensity



coniributed to the relationship in the manner
assumed.

(3) The patterning derived from the large
debitage and total debitage distributions may
indicate a more complex relationship between
these categories and distance from raw material
sources and environmental zone use—intensity. It
appears that, in coniexts of low regional raw
material availability, the exportation of large flake
blanks may have reduced the overall frequency of
the large debitage class at raw material procure—
ment sites (e.g., the upland plain). In addition, the
exportation of large flake blanks, coupled with the
possibility that only some manufacture sequences
were completed at the procurement sites, may
have resulted in a lowering of overall debitage
frequencies contrary to the pattern assumed.

(4) While the overrepresentation of core
frequencies at the eastern sand sheet cluster is
aberrant, the overrepresentation of cores in the
central lowland plain cluster, a position halfway
between the two possible raw material sources,
does suggest that perhaps raw materials in the
form of cores were transported to this raw mate—
rial scarce setting.

(5) The overrepresentation of resharpening
flakes at the sand sheet site clusters indicates a
pattern consistent with the assumption that the
frequency of resharpening flakes is directly related
to zone use—intensity. However, the overrepre—
sentation of this category in two of the three
lowland plain site clusters suggests that the fre—
quency of such artifacts was also conditioned by
a relationship between distance from raw material
source and the nature of the artifacts exported
from raw material rich zones. That is, it appears
that, in areas of low raw material availability, the
proportion of debitage derived from tool resharp—
ening was greater than that derived from the other
stages of artifact reduction. However, the over—
representation of resharpening flakes at the west—
em and eastern lowland plain site clusters, both of
which are relatively near higher-yield resource
zones, may also support the assumption of
increased use—intensity of low—yield zones located
in ecotonal settings.

(6) The exhausted tool distribution also
shows a pattem more complex than initially
assumed, but it appears that the discard of
exhausted tools tended not to occur at the raw
material source. Rather, exhausted bifaces and
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unifaces appear to have been discarded at the
locations where they become too small to function.
On the other hand, the distribution of exhausted
projectile points shows a pattern following that
assumed by the models. That is, exhausted
projectile points were discarded at the source
areas in anticipation of future failure as opposed
to being utilized until actual failure, which could
have occurred in zones with low raw material
availability thus reducing the possibility of imme~—
diate replacement.

(7) The overall frequency of use—broken
tools also contradicts the assumed patternings.
Rather than having a distributional pattern showing
a direct relationship to environmental zone use—
intensity, use-broken specimens appear to be
almost evenly distributed between low and high
use-intensity zones. This suggests that the break—
age of tools during use was not determined by
environmental zone use—intensity. However, the
analysis of use-broken specimen frequencies by
tool type suggests that, rather than searching for
patterns in overall use-broken tool frequencies, a
more productive approach is the focus on use
breakage rates by tool type. This shift in the
scale or focus of the analysis seems to be well
justified as not all tool types are likely to have
been used with the same intensity in all zones.

(8) In general, the frequency of reused tools
and the mean number of working edges per uniface
support the assumed relationship between distance
and environmental zone use—intensity. However,
the overrepresentation of both categories in the
eastern sand sheet cluster, an area that may have
nearby raw material sources, suggests that the
effect of environmental zone use—intensity may be
a stronger conditioning factor than distance from
raw material source.

(9) The distributional pattems in edge—
modified flake frequency and the mean number of
utilized edges per flake show contradictory results
across the different environmental zones. Neither
appears to follow the proposed relationships, and
the overall results suggest that the underlying
assumption that these two categories respond to
similar conditioning factors in ways similar to
formal tools may be incorrect.

These allerations in the original assumptions
affect the hypothesized relationships between lithic
analytical categories, raw material source areas,
and environmental zone use-intensity in some
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important ways, and, as a consequence, the
specific predictions derived for each of the models
proposed for the project area need reformulation.
It is hoped that such refinement of the models can
serve as the focus of future investigations in the
region,

SITE ASSESSMENTS AND
RECOMMENDATIONS

A number of criteria are used to assess the
eligibility of cultural resources for listing on the
National Register of Historic Places. Specifically,
eligible resources are those that

possess integrity of location, design,
setting, materials, workmanship, feeling,
and association, and

A. that are associated with events that
have made a significant contribution to
the broad patterns of our history; or

B. that are associated with the lives of
persons significant in our past; or

C. that embody the distinctive charac—
teristics of a type, period, or method of
construction, or represent the works of
a master, or possess high artistic
values, or represent a significant and
distinguishable entity whose components
may lack individual distinction; or

D. that have yiclded or may be likely
to yield information important in pre-
history or history. [U.S. Department of
the Interior, National Park Service,
National Register Division 1982:1].

Clearly, the crileria of integrity and ability to
yield important information (Criterion D) are most
relevant to the archeological sites tested in this
project.

The theoretical models of hunter—gatherer
exploitation patterns, mobility, and territorial
divisions described in Chapter 3 provide a starting
point for identifying how individual sites in the
Lower Rio Grande Valley can contribute important
information concerning the prehistory of the region.
Hence, these models offer a basis for assessing
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the National Register eligibility of the five sites
reported in this volume, as well as for site assess—
ments in future projects. Stated simply, any site
that has the capacity to yield substantive data
allowing testing or refinement of these models
should be considered to contain important infor—
mation and thus be eligible for listing on the
National Register of Historic Places.

Before assessing the five sites tested during
this project, five general points about the regional
archeology merit mention. First, there is a notable
dearth of published archeological information from
two of the environmental zones defined for the
area: the Rio Grande floodplain and delta and the
coast. As full evaluation of the models presented
here requires a regional perspective, obtaining
information from sites in these settings is an
important objective for future work in the area.
This issue is especially relevant to the Hidalgo—
Willacy Drainage Ditch because sites in one of
these zones, i.e., the coast, may be affected by the
project, and these sites could contribute significant
information to the regional prehistory.

The second point relates to the problems of
chronology and context. Obviously, little chrono—
logical control has been obtained to date on most
of the artifact samples from the Lower Rio
Grande Valley. It is for this reason that the
models proposed in Chapter 3 are temporally
static, and without better chronological data these
models will never contribute much to understand—
ing diachronic changes in exploitation patterns.
This problem is a function of the low density of
archeological remains and corresponding scarcity
of temporally diagnostic artifacts, the paucity of
datable materials, and the lack of well-stratified
sites. While artifact recovery rates increase with
fine screening, most sites in the area have sparse
archeological remains. These sparse sites are an
integral aspect of the archeological record, but
at this point sites with richer records have the
potential to contribute more-useful information
than sparse sites, and these richer sites should be
considered quite important. Another facet of this
problem is the difficulty of identifying artifacts
that reliably reflect temporal patterning in -the
region. It appears that projectile point size can be
influenced by distance to raw material or intensity
of use. Without good chronological controls on
the archeological record, regional analysis of
archeological data will be stymied.



Third, the radiocarbon dating program of this
project can be used to suggest a number of proce—
dures that would result in better chronologies in
the future. All radiocarbon ages should be cor-
rected for the fractionation effect of stable carbon
isotopes, even for charcoal samples. This can
significantly change radiocarbon ages, and it is
only corrected radiocarbon ages that can be used
in the high resolution tree—ring calibration curves,
Fractionation correction is especially important if
soils or bones are used. Additionally, if bones are
used for radiocarbon dating, the organic or gelatin
fraction should be dated whenever possible. The
inorganic or apatite fraction often produces unreli—
able radiocarbon ages. Additionally, the stable
isotope values can provide paleoenvironmental and
paleodietary information.

Fourth, in the future a bioarcheological
analysis of cemeteries and burials, especially if
supplemented by stable—isotope analysis and
direct radiocarbon dates, can provide data within
a chronological framework that is directly perti-
nent to hunter—gatherer economic adaptations,
mobility, and social organization in the Lower Rio
Grande Valley. Such archeological data can add
"flesh to the bones" of ethnohistory, and provide
independent evidence of the adequacy of the
historic record. A regional approach to this
problem will provide the most useful spatial and
temporal patterning.

Fifth, because of their geomorphic contexts,
most sites in the area contain limited or dubious
palecenvironmental data. When obtained from
good contexts, such data are especially important
in efforts to relate the behavior of past cultural
groups to resource exploitation and mobility
patterns.  Should sites containing such data be
identified, they should be accorded special atten—
tion. Possible settings for sites with this kind of
data include clay dunes on the coast and inland
eolian deposits in the South Texas sand sheet or
around inland lakes or playas, such as La Sal
Vieja. Lacking well-stratified sites containing
pollen, phytoliths, and fauna, however, alternate
dependable data sources need to be sought. The
paleoenvironmental studies undertaken during this
project, involving analyses of dated stable iso—
topes, are an attempt to find such sources and
have provided some tantalizilng clues about
environmental changes in the region.

As a group, the five sites tested during this
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project——41HG128, 41WY112, 41WY113,
41WY134, and 41WY 140-—suffer from a number
of shortcomings that have been identified at other
sites tested previously along the Hidalgo—Willacy
Drainage Ditch. All have very sparse cultural
remains, with the largest artifact sample consisting
of microdebitage recovered from the fine screen at
41HG128. Only small quantities of faunal and
macrobotanical remains were recovered at
41HG128. With such small samples, it is doubtful
that any of the sites is capable of yielding suffi—
cient artifactual, ecofactual, or feature data to
permit meaningful analysis. Substantive interpre—
tation is also precluded by the inability to define
reasonably discrete, datable components or periods
of use, as all five sites lack well-stratified con—
texts. Further, the integrity of the cultural remains
at all five sites is compromised to some extent by
historic land—use practices. In short, while these
five sites have proven useful in assessing the
utility of the hunter—gatherer settlement models
proposed here, they do not have the potential to
significantly contribute to further testing or refine—
ment of these models.  Thus, 41HGI128,
41WY112, 41WY113, 41WY134, and 41WY140
are judged to be ineligible for listing on the
National Register of Historic Places.

Two final recommendations are offered here.
First, at some point it will be crucial to search for
the presumed raw material source in the South
Texas sand sheet. Its existence is strongly impli-
cated by the data, but until this source is docu-
mented, the analysis of prehistoric archeological
assemblages will be hampered. This particular
objective may be particularly difficult because of
land access problems. Nevertheless, the discovery
and characterization of this raw material source, if
it does in fact exist, would greatly facilitate the
understanding of prehistoric adaptations in the
Lower Rio Grande Valley.

Second, there are two coastal clay dune sites,
41WY50 and 41WY60, that were tested during an
earlier phase of this project and that have the
potential to contribute important information (Day
et al. 1981). These sites appear to have good
stratigraphic and archeological context, as well as
reasonable organic preservation. Sites with such
superior organic and contextual preservation
warrant stratigraphic excavation, and the materials
recovered should be analyzed with many of the
techniques suggested in the 1988 work plan as
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well as the new techniques exployed in the inves—
tigations reported here. As discussed in the 1988
work plan, such sites may require large areal
excavations because it is doubtful that high artifact
densities will be found at any sites in the region,
except possibly along the Rio Grande or near raw
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material sources. But the increased stratigraphic
control at these sites should allow good spatial
integration of numerous, low—density occupations,
and these arc the types of sites needed to make
significant contributions to understanding the
archeological record of the region.
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INTRODUCTION

This appendix describes the materials
recovered during Phase II investigations at
41HG128, 41WY112, 41WY113, 41WY134, and
41WY140. The cultural materials are discussed
first, of which lithic artifacts represent the major
type recovered from these sites followed by
modified bone. Also included is a discussion of
a ceramic sherd recovered in 1986 from 41HG128.
The nonartifactual matecrials are described next
and consist of burned clay lumps, charcoal,
mollusks (i.e., marine shell, freshwater mussel
shells, and land snails), bones, and miscellaneous
materials. The miscellaneous materials may result
from depositional, postdepositional, and/or
pedogenic processes rather than prehistoric human
activities at these sites.

LITHIC ARTIFACTS

A total of 157 chipped stone artifacts was
recovered from four sites—41HG128, 41WY112,
41WY113, and 41WY140. None were recovered
at 41WY134. Unmodified debitage makes up the
largest category (93%), followed by hafted bifaces
(3%), nonhafied bifaces (2%), biface fragments
(1%), one edge-modified flake (0.5%), and a
single tested cobble (0.5%). Each specimen is
described individually except the unmodified
debitage which is characterized by flake type,
cortex category, platform type, material type, and
size,

Hafted Bifaces

Four hafted bifaces were recovered and all
are considered to be projectile points. Two of
these share the beveled—edge trait considered
diagnostic of Olmos bifaces (Hester 1969:29-30,
Shafer and Hester 1971). According to Shafer and
Hester (1971), these bifacial artifacts were hafted
with the beveled edge as the distal end, and
functioned as gouges or scrapers based on
microwear found on this edge. The bifaces
discussed here, however, lack use wear along any
portion of their beveled edges, and lack hafting
wear along the lateral edges and/or dorsal or
ventral surface of their pointed ends; thus all four
specimens are considered to be projectile points.

The first specimen (Fig. 51a), recovered from
the surface at 41HG128, is similar to Group 3
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Olmos bifaces described by Shafer and Hester
(1971:4-5). It is a mottled cream and tan chert
complete triangular biface measuring 27 mm in
length, 21 mm in base width, and 7 mm in
thickness.  The base is beveled by three
longitudinally directed thinning flakes which
terminate in hinge fractures, and some reworking
of the two comers of the base is evident. The two
lateral edges are beveled on the face opposite the
basal bevel. Viewed along its longitudinal axis,
the point is asymmetrically leaning away from the
margin with the steepest bevel. The beveled edges
and longitudinal asymmetry suggest that the
specimen has undergone several rejuvenation and
resharpening episodes. The edge beveling appears
to represent the last sequence of flake removals,
while the longitudinal asymmetry represents an
expedient reworking technique, the goal of which
is to generate a new tip by reworking only one
cdge rather than realigning both lateral edges of a
proximal biface fragment. The specimen appears
to represent the reworking of a biface proximal
fragment.

The second specimen (see Fig. 51b), from
Level 4 -of Test Unit 9 at 41HG128, also
resembles an Olmos biface (Hester 1969, Shafer
and Hester 1971). It is a mottled cream and tan
chert complete triangular biface measuring 18 mm
in length, 13 mm in base width, and 3 mm in
thickness. It retains a portion of its original
veniral flake surface.  The blade exhibits
alternately beveled edges with one edge having a
considerably steeper bevel than the other, The
base is beveled on the face opposite the steepest
beveled edge and the comer of the base adjacent
to the steep beveled edge has also been reworked.
The point is longitudinally asymmetrical, leaning
away from the edge with the steep bevel. The
edge bevel and longitudinal asymmetry again
suggest the reworking of a biface proximal
fragment with the same technique as noted for the
first specimen. This point has probably undergone
several stages of resharpening and appears to be
exhausted.

The third specimen, from the surface at
41WY112, is an untyped triangular projectile point
(see Fig. 51c). It is complete and measures
26 mm in length, 19 mm in base width, and 7 mm
in thickness. It is made from reddish brown chert
with small red inclusions and a high luster
indicating heat treatment. The point has steep
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Lithic tools.
41WY113; (e-g) nonhafted bifaces, 41HG128, 41WY112, and 41WY113; (h—i) biface fragments,
41HG128; (j) edge—modified flake, 41WY112.

Figure 51,

lateral edges that are alternately beveled and a
straight, bifacially thinned base. As in the case of
the other two points, this specimen is
longitudinally asymmetrical. The asymmetry
results primarily from the steep bevel on one of
the lateral edges. This bevel, together with the
removal of flakes from the opposite edge of the
same face, represent the last sequence of flake
removals. The point represents the reworking of
a proximal fragment in a fashion similar to that of
the specimens described above.

The fourth specimen, from the surface at
41WY113, is a complete projectile point (Fig.
51d). It measures 36 mm in length, 21 mm in
basc width, and 7 mm in thickness and is made
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(a-b) projectile points, 41HG128; (c-d) projectile points, 41WY112 and

from grayish brown and black chert with small
white inclusions. It has a uniformly distributed
luster diagnostic of heat treatment. The lateral
edges show small rejuvenation flake scars
perpendicular to the long axis of the blade while
large flake scars occur on the interior of both sides
and nearer the base. Several hinge fractures are
present along one edge and represent attempts at
removing a small knot. The base is rounded. but
scarred by an internal fracture. Because the
projectile point shows evidence of resharpening, it
was probably discarded during rejuvenation and/or
resharpening. The internal fracture in the material
and the unsuccessful attcmpt to remove a small
knot probably led to its discard.



Nonhafted Bifaces

This category consists of three specimens that
are identified as nonhafted bifaces because they
lack evidence of having been hafted or were
discarded prior to reaching a finished stage when
hafting could have occurred. None of the
specimens show evidence of use, although one
may have been functional while the other iwo
appear to be manufacturing failures or rejects.

The first specimen, from Level 4 of Test
Unit 7 at 41HG128, is a proximal fragment
measuring 18 mm in length, 27 mm in width, and
8 mm in thickness (see Fig. 51e). It is made from
yellowish brown quartzite and has slightly
expanded lateral edges and a convex base. Both
sides exhibit hinge scars indicating difficulty in
reducing this material. The break morphology
suggests that the specimen was broken during
manufacture.

The second specimen, from the surface at
41WY112, is a complete biface measuring 28 mm
in length, 21 mm in width, and 9 mm in thickness
and is oval in shape (see Fig. 51f). It is made
from poor quality yellow and black chert with
quartz crystal inclusions. Although the poor
quality of material appears to have caused several
hinged flake removals, the specimen may have
been functional.

The third specimen, from the surface at
41WY113, is a complete biface measuring 34 mm
in length, 21 mm in width, and 9 mm in thickness
(see Fig. 51g). It is made from light and medium
gray chert with white inclusions. The distal end of
the biface shows evidence of heat treatment in the
form of crazing, luster, and reddening of the white
inclusions. The biface exhibits several hinged
flake removal scars resu'ting from unsuccessful
attempts to remove a large knot. The knot,
combined with the parent—flake ventral surface
remnant evident on one face, suggest that the
biface is a manufacture reject.

Miscellaneous Biface Fragments

One medial and one distal biface fragment
were recovered from the surface at 41HGI128.
The medial fragment measures 34 mm in length,
25 mm in width, and 7 mm in thickness (see Fig.
5lh) and is made from translucent white
chalcedony with tan and gray inclusions and bands.
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The lateral edges are slightly convex and flake
scars run perpendicular to the long axis of the
blade. Pressure flake scars measuring 3—-5 mm, in
combination with bifacial polish along the edges,
indicate resharpening following a cutting use. The
two fracture morphologies derive from use in a
prying task or as a projectile point.

The distal fragment measures 26 mm in
length, 15 mm in width, and 6 mm in thickness
and exhibits steep alternately beveled edges (see
Fig. 51i). It is made from a cream chert with red
inclusions and gray mottles. Based on break
morphology, the specimen is classified as a use—
broken tool. The alternate beveling suggests that
the tool functioned as a knife (Sollberger 1971),
possibly in addition to serving as a projectile
point.

Edge-modified Flake

This catagory consisis of one specimen
recovered from the surface at 41WY112 (see Fig.
51j). It is a decorticate chip measuring 22 mm in
length, 21 mm in width, and 3 mm in thickness.
It is a pinkish tan chert with small red and white
inclusions. The dorsal face of the specimen
exhibits use—related microflake scaring on two
edges, both of which appear to have been used in
scraping tasks. The fragmentary modified edges
arc 18 and 11 mm in length.

Tested Cobble

One possibly tested cobble was recovered
from the surface at 41HG128. It is made of
reddish brown chert with white inclusions and
retains three rather clustered flake scars on one
end. The specimen measures 56 mm in length,
42 mm in width, and 39 mm in thickness.
Because of the lack of clearly definable platform
surfaces and negative bulbs of percussion and
because the specimen was recovered near the
access road, it is possible that the flake scars are
the result of heavy machinery damage rather than
prehistoric modification.

Unmodified Debitage
A total of 146 pieces of unmodified lithic

debitage was recovered during the Phase II inves—
tigations. Table 23 shows the debitage recovered
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TABLE 23
FREQUENCY OF DEBITAGE BY SITE AND ATTRIBUTE
41HG128 41WY112 41WY113 41WY140
Attribute # %% # % # % # %
Flake Type:
Flake 51 46 12 41 2 40 1 50
Chip 59 54 17 59 3 60 1 S0
Totals: 110 100 29 100 5 100 2 100
Cortex Category:
Flakes
Primary = = S - - - - -
Secondary 1 1 1 3 = - - z3
Tertiary 50 46 11 38 40 1 50
Chips :
Primary - - - - - - - =
Secondary 3 3 4 14 - - = -
Tertiary 56 30 13 45 3 _60 1 _50
Totals: 110 100 29 100 5 100 2 100
Platform Type:
Cortex 1 2 2 16 - - - =
Single facet 29 57 5 42 - - o =
Multiple facet 21 41 5 42 2 100 1 100
Totals: 51 100 12 100 2 100 1 100
Material Type:
Chert 84 76 26 90 2 40 2 100
Quartzite 7 6 1 3 1 20 = -
Chalcedony 18 16 2 7 2 40 - -
Silicified wood _1 1 = . = = = & =
Totals: 100 100 29 100 5 100 2 100
Size:

0-10 mm 96 87 12 41 5 100 1 50
11-20 mm 6 5 13 45 - - - -
21-30 mm 5 5 1 3 - - - -
31-40 mm 3 3 2 7 - - 1 50
41+ mm = . 4 - = = = ==

Totals: 110 100 29 100 5 100 2 100

from each site in terms of four attributes, the first
of which divides the specimens into the categories
of flakes and chips. Flakes are defined as
specimens that have a striking platform and that
may or may not be complete. Chips are defined
as specimens that lack a striking platform, Cortex
category, raw material, and size attributes were
recorded for both flakes and chips. The cortex
category consists of specimens with cortex on the
entire dorsal surface (i.e., primary), specimens
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with cortex on some but not all of the dorsal
surface (i.e., secondary), and specimens with no
cortex (i.e., tertiary)., Platform type consists of
cortex, single—facet, and multiple—facet categories.
The raw material type consists of chert, quartzite,
chalcedony, and silicified wood. Size is defined
by maximum dimension and is divided into five
groups, 1-10 mm, 11-20 mm, 21-30 mm, 31-40
mm, and 41+ mm. The methodology used for this
analysis is derived in part from more-detailed



analyses of unmodified debitage (Tomka et al.
1988; Tomka et al. 1989; Tomka and Fields
1990). It was also designed to maintain
comparability with previous analyses from the
region (Mallouf et al. 1977; Day et al. 1981; Hall
et al. 1987).

The breakdown of the collections by flake
type reveals that the ratios of flakes to chips are
roughly the same. Initially this parity may be
surprising as chips greatly outnumber complete
flakes in most collections. Two factors account
for this pattemn. The definition of a flake used in
this analysis combines both complete specimens
and proximal fragments. Such a definition
automatically deflates the number of chips. On
the other hand, a majority of the flakes in the
collection appear fo be late reduction rejuvenation
and/or resharpening flakes removed by pressure
flaking. The use of the pressure—flaking technique
tends to increase the frequency of complete flakes
(Tomka and Fields 1990) contributing to some of
the parity noted above.

The most striking observation regarding
cortex category is the absence of primary flakes
and chips. Most of the debitage consists of
tertiary flakes and chips. Although sample sizes
are small, evidence of early reduction stages is
absent in the collections recovered from the sites.
Instead, the collections represent the late stages of
tool manufacture as well as tool rejuvenation and
resharpening.

The analysis of platform type indicates that
the percentages of single— and multi- faceted
flakes are evenly distributed at 41HG128 and
41WY112. 1t is likely that these flakes derive
from the rejuvenation and/or resharpening of
unifacial and bifacial artifacts (see Chapter 7).
The frequencies suggest a similarity in the
intensity of resharpening and, by implication, of
use of unifaces and bifaces at the two sites.

Platform attributes, in combination with
overall flake morphology, reflect the predominance
of tool resharpening. Using the criteria discussed
in Chapter 7, 93 (64%) of 146 debitage specimens
were classified as uniface andfor biface
resharpening flakes. Of the 93 specimens, 66
(71%) have striking platforms which exhibit use—
polish, rounding, and microstep fracturing
immediately dorsal to the platform facet. The
remaining portion consists of chips (n = 27, 29%)
that retain sufficient morphological characteristics
(i.e., longitudinal curvature, perpendicular dorsal
ridge, use—polish, and/or use—generated microstep
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fracture scars near the former striking platform) to
classify them as derived from tool resharpening.

The most abundant material type observed is
chert, followed in decreasing frequency by
chalcedony, quartzite, and silicified wood. These
materials are typical of those found along the Rio
Grande and, to a lesser extent, the uplands
(Mallouf et al. 1977; Day et al. 1981; Hall et al.
1987).

Although sample sizes are small, analysis by
size category shows a higher percentage of small
size debitage at 41HG128 and 41WY112, which
suggests that the primary activity at these sites
was late-stage reduction, rejuvenation, and
resharpening of tools.  The debitage from
41WY112 reveals that 86% of the specimens are
evenly distributed between two size groups (1-10
mm and 11-20 mm) while 87% of debitage from
41HG128 falls into' the 0-10 mm size (43% of
those were recovered from the fine—screen matrix
from Level 5 of Test Unit 5). The debitage
collections from 41WY113 and 41WY140 are too
small to make any reliable comparisons.

Of the 146 debitage specimens, 112 (77%)
were recovered from the fine screens; had the
fine—screening technique not been used, only 23%
(n = 34) of the specimens would have been
recovered (Table 24). In areas of lithic raw
material scarcity, most of the debitage generated
at archeological sites will be of small size. The
distance from raw material sources, coupled with
intensive use and potential reuse of lithic artifacts
contribute to reduce the overall artifact sizes. It is
paramount that future archeological work in the
project area employ intensive data recovery
techniques such as fine screening. The recovery of
the smallest size class debitage potentially can
contribute to an understanding of the degree of raw
material stress in the project area, as well as a
more complete understanding of lithic procurement
practices and the organization of technology
(Binford 1979).

In summary, the extremely sparse lithics
recovered from 41WY113 and 41WY140 do not
allow for meaningful interpretations. Those from
41HG128 and 41WY112, however, exhibit a high
percentage of tertiary chips, flakes with single and
multiple facets, and small size debitage. This
suggests that lithic reduction activities at these
sites focused on late—stage preforms and/or the
rejuvenation and resharpening of finished and worn
tools. The sparseness of the artifacts may suggest
that these sites were only briefly occupied by
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TABLE 24
MATERIALS RECOVERED*
Debitage Bones
Provenience 1/4" 1/16" Burmed Charcoal Shells 1/4" 1/16" Modemn
Screen | Screen Clay Screen | Screen Debris
41HG128:
Surface 5 - - - - = - -
Test Unit 1
Level 1¥* - - - 04 - - - X
Level 2%* - - - 0.1 - = - -
Level 3%** - 1 - 0.3 - - - X
Level 4%** - - - 04 - - - 7=
Level 5%** - - - 0.2 - - - ==
Level 6%** - - e - - - X X
Level 7¥¥* - - - 0.4 - - - X
Level 8*** - 1 - 0.3 - - X -
Level 9 - - 1 - - 0.3 X -
Level 10 - - 24 14 - - — -
Level 11 — 1 35 - - - - -
Level 12 - 2 - - - -
Level 13 - 1 - - - - X -
Test Unit 2
Level 1** = - = - - N - -
Level 2%* - - - 0.5 - = X -
Level 3** = 1 - 0.1 - 0.1 - -
Level 4** = 1 - 0.6 - - - =3
Level 5** - - - - - - X -
Level 6** - 1 - 0.4 - - — =
Level 7** - 1 - 0.5 - - X -
Level B** - - - 0.1 - - X X
Level 9%* - 2 - 0.9 = - - -
Level 10 - 2 = 0.2 - - X -
Level 11 - - 4 0.3 - - - =
Level 12 = - - - - = - -
Test Unit 3
Level 1%* - - - - - - - -
Test Unit 4
Level 1% - - - - - - - -
Test Unit 5
Level 1** - - - 2.3 1 - - X
Level 2** - - - 24 - - X -
*Frequency given in numbers except charcoal and 1/4—inch screen bones which are given in grams and 1/16—
inch screen bones and modern debris which are shown as present or absent.
**Disturbed sediments.
***Possibly disturbed sediments.

Table 24 continued on next page
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Debitage Bones
Provenience 1/4" 1/16" Bumed Charcoal Shells 1/4" 1/16" Modemn
Screen | Screen Clay Screen Screen Debris
Level 3%** — 2 - 9.4 - e X ~
Level 4%%* - 2 - 0.1 - - X X
Level 5%%* - 4] 1 - - - X -
Level 6*** - 4 - - - - - -
Level 7%** - 2 - - - - - -
Level 8 - - - - - X -
Level 9 = - = = = - = -
Level 10 - 1 - - - - - -
Test Unit 6
Level 1** - - - 04 - - - -
Level 2% 1 - 1 1.8 - - X -
Level 3 1 W1 3 274.2 - - X -
Level 4 - 3 2 56.7 - 0.3 X -
Level 5 - 2 23 0.9 - - X -
Level 6 - 1 10 - - - X -
Level 7 1 2 - 0.1 - - X -
Level 8 1 3 - 1.0 - - - -
Level 9 1 - - - - - X -
Level 10 - - - - - - = =
Level 11 - - - - - - X -
Test Unit 7
Level 1%* - - - 0.5 - - - -
Level 2%* - 2 - 2.0 - - X X
Level 3** - - - 0.4 - - X -
Level 4 - 5 - 0.2 - - X -
Level 5 - 5 1 - - - - -
Level 6 1 - - - — - - -
Level 7 - - - 0.1 - - - -
Level 8 - - - - - - - =
Level 9 - - - - = - - =
Level 10 - - - - - - - -
Test Unit 8
Level 1%* - - - 0.3 - - - -
Level 2%* - - - [ 17 4 - - X -
Level 3 - 1 - 4.0 - 0.9 X -
Level 4 - - - 0.1 - 0.1 X =
Level 5 - - 3 0.8 = = X &
Level 6 - 1 3 0.1 - 1.5 X -
Level 7 - - 5 0.8 - 4.0 X -
Level 8 - - - 0.1 - 2.5 - -
Level 9 - - - 0.1 - - X -
Level 10 - - - 0.1 - - X -
Test Unit 9
Level 1%* - -~ - 0.3 - - X -
Level 2 - - - 4.4 - - X -
Level 3 - 1 - 31 - - X -
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Table 24, continued

Debitage Bones

Provenience 1/4" 1/16" Burned Charcoal Shells 1/4" 1/16" Modem

Clay Debris

Screen | Screen Screen | Screen

Level 4 a - - - 0.6 - -
Level 5 - - - 0.1 - -
Level 6 - - - 0.1 - -
Level 7 - - - 0.1 - -
Level 8 - - - 0.1 - -
Level 9 - - - - - -
Level 10 - - - - - -
Level 11 - - - - - -
Level 12 - - - - - -
Level 13 - - - 0.1 - -

el
I

Test Unit 10
Level 1%* - - - 04 = =,
Leve] 2%* = — s = - = -
Level 3** - - - 0.1 - -
Level 4 - - - - - -
Level 5 - - - - - -
Level 6 - - - - - -
Level 7 - - - -
Level 8 - - - - - -

WEVEVEVRY,
|

|
|

[
I

Test Unit 11
Level 1%¥
Level 2%*
Level 3**
Level 4

[ i a0
I
=)
o
|
|

o

1 >4

Totals: 15 95 116 378.0 1 9.7

41WY112:

Surface 4 - 15 - 2 6.5 - -

Test Unit 1
Level 1** - - 1 = - =
Level 2%*
Level 3**
Level 4**
Level 5%%*
Level 6***
Level 7%
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13

|

|

|
(=]
j S

|

|

=

W

I

=]

[\*]
Iopa e

|

e I T I S T I S |
|
o=}
(%]
|
|
|
|

|
|
|
|
I
!

|

|

I
e
—

|

I

I

I

Test Unit 2
Level 1** - - = - = = = =
Level 2%* - - 1 0.1 - - X -

Table 24 continued on next page
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Table 24, continued

Debitage Bones
Provenience 1/4" 1/16" Bumed Charcoal Shells 14" 1/16" Mndl‘am
Screen | Screen | Cl2Y Screen | Screen | Debris
Level 3%* - - - - - - - -
Level 4%% - - - 0.1 - - X -
Level 5%#* 1 - - 0.2 - 0.3 X X
Level 6*** - - - 0.1 - - - -
Level 7 - - - 0.1 - - X X
Level 8 - - - 0.1 - - X -
Level 9 - 1 - 0.1 - 0.5 - -
Test Unit 3
Level 1%* - - - - - - - -
Level 2%* - - - 0.1 - - X -
Level 3#* - - - 0.1 - o= X -
Level 4%* = @ = 0.2 = = X =
Test Unit 4
Level 1%* - - - - - - = —
Level 2%* - - - 0.1 - - X -
Level 3%* - - - 0.2 - - X -
Level 4k — 1 - 0.1 - - X -
Level 5 - - - 0.1 - - X -
Level 6 - - - 0.1 - - - -
Level 7 - - - 0.1 - - - -
Test Unit 5
Level 1% - - - - - - - X
Level 2%* - - - 0.1 - - - -
Test Unit 6
Level 1** - - - - - - - -
Level 2%* - - - - - - X -
Level 3** - - - - - - - =
Level 4%* - - - 0.3 - - X X
Level 5%#% - - - 0.1 - - X X
Level g - - - 0.2 - 0.6 X X
Level 7#+* - - - 0.1 - 0.8 X X
Level 8%** - - - - - 1.4 X -
Level 9 - - - - - - X -
Test Unit 7
Level 1%* - - - - - - - -
Level 2*¥* - - - - - - - -
Level 3%* - - - - - - X -
Level 4%* - - - - - - - -
Level 5%** - - - 0.1 - - X X
Level 6%%* - - - 0.2 - 0.6 X X
Level 7 - - - 2.6 - - X -
Level 8 1 - - 0.1 - - X -
Level 9 - - - - - 0.1 - -
Level 10 - - - - - - - -

Table 24 continued on next page
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Table 24, continued

Debitage Bones
Provenience 1/4" 116" Bumed Charcoal Shells 14" 1/16" Modt?m
Screen Screen Clay Screen | Screen Debris

Test Unit 8
Level 1%* - - - - - - - -
Level 2** - - - 5il - 0.5 X X
Level 3%* - - - 0.1 - 0.1 X X
Level 4** - - - - - 2.1 X -
Level 5 - - - 0.3 - 0.2 X -
Level 6 - - - 0.1 — — - -
Level 7 - - 12 - - 1.3 X -
Level 8 - - 7 0.1 = 0.3 X -
Level 9 1 - 1 - - - X -
Level 10 o = 2 0.2 - = X -
Level 11 i = = = = - X -
Level 12 - - - - - - " -

Test Unit 9
Level 1%* - - - - - - - -
Level 2%%* - 1 4 0.1 - 14 X X
Level 3%* - 1 - 0.9 - - X X
Level 4%¥* - - - - - 1.2 - X
Level 5 - - - 0.2 - - X -
Level 6 - - - 0.1 - - = -
Level 7 - 1 - 0.1 - - X -

Test Unit 10
Level 1%** - - - - - - - -
Level 2%* - - - 0.1 - - X X
Leve] 3k - - - 0.1 - - X X
Level 4*** - - - 0.2 - 1.0 X X
Level 5 - 1 - 0.1 - 0.2 X -
Level 6 - 1 - - - 0.6 - -
Level 7 - 1 - 0.1 - - - -
Level 8 - - 1 - - 0.1 - -

Test Unit 11
Level 1** - - - - - - - -
Level 2%** = = = - - = - =
Level 3%** - - - 0.1 - 0.3 - -
Level 4*%* - - - 0.3 - 1.0 X -
Level 5%** 1 - 1 0.1 - 04 - -
Level 6 1 - 1 - - - X -
Level 7 3 - - - - - X -
Level 8 - 1 - 0.1 - - X -

Geological Trench - = = = — 14 - -

Totals: 19 10 52 16.9 2 252
41WY113:
Surface - - 10 - - 151.5 - —

Table 24 continued on next page
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Table 24, continued

Debitage Bones

Provenience 14" 1/16" Bumed Charcoal Shells 14" 1/16" Modem

Clay Debris

Screen | Screen Screen | Screen

Test Unit 1
Level 1%* - - - 0.1
Level 2** - - - 0.1
Level 3%* - 1 - 0.5
Level 4% - - - 3.5 - -
Level 5 - - - 1.3 - -
Level 6 - - - 0.1 - -
Level 7 - - - - 1 -
Level 8 - - - - - -
Level 9 - — - - - —
Level 10 - - - - - -
Level 11 - - - - - =

— | =
=
S

1 >4
[

bl
|

Test Unit 2
Level 1** - - - 0.1 - =
Level 2 = 3 = = = =
Level 3 = = = - - =
Level 4 = = = = = =
Level 5 = = == 0.1 - =
Level 6 - 1 = 0.1 = -
Level 7 = = = = = =
Level 8 — - = - - -~
Level 9 = - - — - -

(- -
| |

Test Unit 3
Level 1%* - - = - = =
Level 2%* - - - 0.1 - -
Level 3** - - - 0.2 - -
Level 4** = = — 04 = s
Level 5 - - - 04 - -

[
| |

b
|

Test Unit 4
Level 1%% - - - - - 11.3 X X
Level 2%% - - - - - 1.3 X -
Level 3** - - - - - 0.3 - -
Level 4 - - - - - 0.2 - -
Level 5 - = - - - _ 33 - -

Totals: 0 5 10 7.0 3 168.7

41WY134:

Surface - - - - 1 - - -

Test Unit 1
Level 1** = — — ) > =,
Level 2** - - - 0.3 - -
Level 3%%* - - - - - 0.2
Level 4** - - = 0.9 = -
Level 5 - - - 0.1 - -
Level 6 - - - - - -

(i
| >4

Table 24 continued on next page
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Table 24, continued

Debitage Bones
Provenience 1/4" 1/16" Bumed Charcoal Shells 1/4" 1/16" Mode-:rn
Screen | Screen | Cl12¥ Screen | Screen Debris
Test Unit 2
Level 1%* - - - - - - - -
Level 2%* - - - 0.4 - - X -
Level 3%* - - - 0.7 - 0.2 X =
Level 4%%* - - - 1.0 - 0.4 X ~
Level 5** - - - - - - X -
Level 6%* - - - 0.1 - - X X
Level 7 - - - - - - - —
Level 8 - - - - - 2.0 - X
Test Unit 3
Level 1%* - - - - - - - -
Level 2%* - - - 1.8 - - X X
Level 3** - - - 1.8 - - 'X X
Level 4%* - - - 1.1 - 0.3 X X
Level 5 - - - 04 - - X -
Test Unit 4
Level 1** - - - - - - - -
Leve] 2%* = - - 54 - 1.6 X X
Leve] 3%* - - - 8.3 - - X X
Level 4 - - - 7.3 - - X -
Level 5 - - - 0.7 - - X -
Level 6 = - - 0.1 - - X -
Level 7 - - - 0.5 - - X
Level 8 - - - 0.1 - - X -
Level 9 - - 0.1 - - X -
Level 10 & = = 0.1 = = X =
Totals: 0 0 0 31.2 1 4,7
41WY140:
Surface - - - - - - - X
Test Unit 1
Level 1%%* - - - - - - - -
Level 2 - - - 0.2 - - X -
Test Unit 2
Level 1** - - - - - - - -
Level 2 - 1 - 0.1 - - X -
Test Unit 3
Level 1#* - - - - - - - -
Level 2 - 1 - 0.1 - - X -
Test Unit 4
Level 1%* - - - - -
Level 2 = = = = = = X =
Totals: 0 2 0 04 0 0
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highly mobile groups, although the low frequencies
of debitage may also be due to overall low
numbers of lithic tools in highly curated tool
assemblages.

MODIFIED BONE

A single modified bone was recovered from
Feature 1 at 41WY113. This specimen consists of
a small fragment which has been bifacially ground
on both ends (Fig. 52) and may be part of a
compound fishhook similar to those recovered
from other coastal sites (Story 1968:Fig. 48 E, F,
and K).

Figure 52. Modified bone from 41WY113.

CERAMIC SHERD FROM 41HG128

During the Phase I investigations, a single
prehistoric ceramic sherd was recovered from
41HG128 (Hall et al. 1987). This specimen was
described as "one plain aboriginal sherd" (Hall et
al. 1987:99) but was not described in detail.
Before 1986, only three sites with prehistoric
pottery were known—41WY9 (Mallouf et al
1977:189), 41WY60 (Day et al. 1981:335),
41WY72 (Day 1981:47). The sherd from 41WY9
is described as a fine sandy paste sherd with a
brown slip on both surfaces, and the sherds from
41WY60 and 41WY72 are described as sandy
paste wares.

The sherd recovered from 41HGI128 is a
small, thin fragment measuring 23x18 mm in size
and 4.5 mm in thickness. Vessel forms found in
the Lower Rio Grande Valley (Mason 1935) can
produce small sherds with varying interior/exterior
curvatures (i.e., body, shoulder, or neck
fragments); this specimen is slightly curved and
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the convex surface is fire-blackened suggesting an
exterior surface. The interior surface is a creamy
buff color which results from oxidation during the
firing process and underlies a well-polished or
burnished slip of yellowish red (5YR 5/8). The
paste is well-compacted fine clay with naturally
occurring quartz sand inclusions. The sherd is
well made and does not resemble prehistoric
ceramics from the Texas coast such as Rockport
wares, yet it is similar to sherds collected in the
Rio Grande Delta area by A. E. Anderson. The
specimen from 41HG128 is very similar to an olla
described as Huastecan-like from La Loma
Atravasada in northeastern Tamaulipas, Mexico
with regard to thickness, surface treatment, paste,
and color (Texas Archeological Research
Laboratory n.d.).

A. E. Anderson describes five types in his
collection of Rio Grande Delta ceramics; one of
these is described as buff colored, thin,
undecorated, and fire—blackened (Anderson
1932:30). Mason (1935) made a study of the
ceramics from Anderson’s collection, comparing
these specimens with Huastecan ceramics and
Huastecan—influenced ceramics from San
Fermmando, Mexico. He concludes that the
ceramics from Brownsville sites (e.g., Anderson's
collection) are possibly of Huastecan influence,
"As a result of our comparisons we may probably
conclude with reasonable confidence that the
Brownsville vessels were not made by Huaxtecs
[sic] . . . but show Huaxtec influence to a
moderate degree” (Mason 1935:40). The ceramics
from the Brownsville arca and Huastecan area are
not as similar in shape as they are in other
attributes such as color, hardness, wall thickness,
materials used in decoration (asphaltum and red
ocher), and decorative motif. Parallel straight
lines and bands, scallops, triangles, concentric
circles with central dot, and animal figures are
found on ancient Huaxtec and Brownsville vessels
(Mason 1935:37-40).

The sherd from 41HG128 is neither decorated
nor large enough to determine the shape of the
vessel, and the surface context in which it was
found does not provide conclusive evidence that it
was associated with prehistoric activities. The
fact that a possible historic earthenware sherd also
was observed but not collected at the site during
the 1986 survey adds to the uncertainty as to
whether or not the specimen predates the contact
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period. Undeniably the characteristics of the sherd
are similar to Huastecan ceramics, but without a
thorough analysis of Huastecan and Brownsville
ceramics, little more can be stated with assurance.

BURNED CLAY LUMPS

Burned clay lumps are difficult to identify as
a direct or indirect result of human activity even
when the specimens are in good context. Those
identified as potentially associated with prehistoric
human activities are shown on Table 24. When
clay lumps are not associated with artifacts but
are within the site area, they should be viewed
only as possible prehistoric cultural materials
(Mallouf et al. 1977:100; Day et al. 1981:347).

Bumed clay lumps occur quite commonly in
the project area as a result of recent land clearing
and brush buming practices as well as from
natural processes such as grass fires over clayey
surfaces or diagenesis (see below). The bumed
clay lumps can be quitc hard or very friable
depending on the degree of burning. A low-
temperature firing resulting from a surface fire can
create small bumed clay lumps that may not
exhibit the common characteristics of burning (i.e.,
discoloration and cracking), Through time natural
processes also tend to fragment burmned clay
lumps. Ethnographic evidence from South Texas
(Campbell 1988:36-37) indicates that pit ovens
were used to process plant foods. This could
create burned clay lumps but at present no pit
ovens have been identified.

The magnetometer studies at 41WY112 and
41WY113 showed that bumed clay lumps did not
produce measurable signals during the controlled
experiments (see Appendix B). Frederick and
Abbott point out that there are at least three
possible causes of clay lumps of this kind: (1) the
specimens may have been fired at low
temperatures which are insufficient to produce
thermoremanent magnetic signals; (2) the magnetic
mineral content of the clay may be insufficient for
measurement; or (3) the specimens may be unfired
products of diagensis. In this case, diagensis is a
process resulting in the cementation of individual
particles that are bonded together by calcium
carbonate. Most of the clay lumps react to a 10%
solution of hydrochloric acid showing that calcium
carbonate is present.

Because of the uncertainty in identifying clay
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lumps as bumed and because of the difficulty in
determining if the bumed clay lumps on the
surface are the result of natural processes, historic
land clearing, or prehistoric cultural activities,
cerlain criteria are used to identify clay lumps
with the greatest potential for being associated
with prehistoric cultural activities. Proveniences
of undisturbed context that predate historic land
modification in the region were identified,
presuming that clay lumps in these contexts are
not historic. Specimens collected from surface
contexts are considered to be possibly related to
prehistoric activites since these specimens are not
in direct association with artifacts. For purposes
of this analysis, clay lump specimens are
identified as burned if they exhibit hairline cracks,
angular or sharp edges typically observed on fire—
cracked rocks, discoloration; (i.e., reddened or
blackened surfaces resulting from oxidation during
firing), and a maximum diameter equal to or
greater than 20 mm (based on the observation that
calcium carbonate and manganese nodules present
in the same deposits are usually smaller than or
equal to 20 mm in maximum diameter).
Specimens smaller than 20 mm are usually very
friable and are a likely product of diagensis.
Burned clay lumps, as defined above, were
recovered from three of five sites——41HGI128,
41WY112, and 41WY113.  Site 41HGI128
revealed six possible associations of burned clay
and prehistoric cultural activity based on the
presence of artifacts and undisturbed contexts.
Levels 9-11 of Test Unit 1 revealed 60 burned
clay specimens, and fine—screen debitage was
recovered from Levels 8 and 11-13. The
distribution of artifacts and the number of bumed
clay lumps from this location strongly suggest that
these burmed clay specimens are the result of a
prehistoric cultural activities. Level 11 of Test
Unit 2 revealed four bumed clay lumps in
undisturbed context but not directly associated
with artifacts; however, four pieces of fine—screen
debitage were recovered from Levels 9 and 10.
Level 5 of Test Unit 5 yielded one piece of
burned clay which is possibly associated with the
fine—screen debitage from this level (see Chapter
5). Levels 2—6 of Test Unit 6 revealed 39 bumed
clay lumps associated with 7 pieces of fine—screen
debitage and 2 pieces of 1/4—inch—screen debitage
(see Chapter 5). In addition, fine—screen and 1/4-
inch-screen debitage was also recovered from



Levels 7-9. As the profile of Test Unit 6 shows
(see Chapter 5), Level 2 is partially disturbed and
the bumed clay specimens and artifacts could have
come from ecither disturbed or undisturbed
sediments. Level 5 of Test Unit 7 revealed one
burned clay specimen associated with five pieces
of fine—screen debitage. Fine—screen debitage and
one biface also were recovered from Level 4 and
one piece of 1/4—inch-screen debitage was
recovered from Level 6. Levels 5-7 of Test Unit
8 yielded 11 bumed clay lumps associated with 1
piece of fine—screen debitage.

Site 41WY112 contains at least four
proveniences where burned clay lumps occur in
undisturbed contexts and might represent direct or
indirect results of prehistoric cultural activities.
Five burned clay specimens recovered from Levels
5 and 6 of Test Unit 1 are associated with two
pieces of debitage. Levels 7-10 of Test Unit 8
revealed a substantial number of bumed clay
lumps (N = 22) associated with one piece of
debitage in Level 9. One bumned clay lump
recovered from Level 8 of Test Unit 10 is well
below recently disturbed deposits but is not
associated with artifacts. Levels 5 and 6 of Test
Unit 11 revealed two bumed clay Ilumps
associated with two picces of debitage. At
41WY113, all the bumed clay specimens were
recovered from historically disturbed deposits,
hence no determination of origin can be made.

No bumed clay specimens occurred in
contexts indicative of in situ hearths; however,
some might represent displaced hearth stones,
boiling stones, or the result of indirect firing of the
clayey deposits from surface or pit fires.
Although the burned clay specimens and asso-
ciated artifact frequencies are low, they tend to
support the general scenario of limited human
activity and high mobility (see Chapter 3).

CHARCOAL

Table 24 presents the distribution of the
charcoal collected during the testing phase showing
the combined weights from 1/4—inch—screen and
fine—screen recovery. This charcoal was hand-
picked from water-screened matrix. With the
exception of those associaled with historic
features, the majority of charcoal specimens weigh
less than 1 g and consist of small fragments of
unidentified wood.
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MOLLUSCA

Seven freshwater mussel shell fragments and
one conch shell fragment were recovered from the
Phase II excavations (see Table 24). Most of
these specimens were recovered from surface
contexts. Surface finds of freshwater mussel
shells are not a reliable indicator of prehistoric
human activity as mussels inhabit the drainage
bottoms today. The occurrence of mussel shell
fragments on the surface along the drainage may
result from dredging the bottoms where mussels
live or from modem collections by animals or
humans.

Three mussel shell fragments were recovered
from Levels 1, 3, and 7 of Test Unit 1
excavations at 41WY113. The specimen from
Level 3 is in association with one piece of fine—
screen debitage and is possibly related to
prehistoric human activities. All specimens are
small, heavily weathered fragments which exhibit
no evidence of human modification.

The surface collections consist of four
specimens. A single conch shell fragment was
recovered from the surface at 41WY112 at the top
of the drainage bank. This specimen is a small,
heavily weathered columella fragment which is
culturally unmodified. One mussel shell from the
surface of Test Unit 5 at 41HG128 is considered
modermn as it retains portions of the outer
periostracam. The remaining two specimens
recovered from surface contexts at 41WY112 and
41WY134 are small weathered fragments which
do not exhibit signs of human modification. There
is no direct evidence that any of these surface—
collected specimens are the result of prehistoric
human activities, although the conch shell must
have been transported from the coast and it is
possible that this was done by hunter—gatherers
prehistorically.

The presence of land snails in archeological
sites is usually attributed to natural rather than
cultural processes; there have been no concentra—
tions observed in the project area that could be the
result of prehistoric human activity. Land snails
occur in dense numbers in many locations along
the drainage ditch (Hall et al. 1987:53). As no
archeological or ethnohistorical data demonstrates
that snails were a source of food for prehistoric
people in the project area, perhaps a more viable
use of gastropod studies is for environmental
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reconstruction. Adequate and reliable stratigraphic
contexts, however, were lacking at the five
investigated sites; therefore, this type of
paleoenvironmental analysis was not pursued. In
the future, gastropods excavated from sites with
better stratigraphic contexts should be considered
for paleoenvironmental analysis.

Site 41HG128 yielded 176 g of snail shells,
41WY112 yielded 2655 g, 41WY113 yielded 419
g, 41WY134 vyielded 882 g, and 41WY140
yielded 2 g. The Rabdotus sp. is by far the most
abundant gastropod species observed in the
collections.  This species is tolerant of a wide
variety of environmental conditions and does not
provide specific habitat data for the sites in the
project area. Rabdotus prefers a habitat of early—
to mid-successional brush in slightly higher
elevations than the investigated sites and avoids
direct water. They are a brush and tree snail often
found clinging to branches, but they lay eggs in
soil. Concentrations of whole shells and fragments
can result from rain washing, from wood rats
eating the snail and discarding the shell, or from
road runners collecting and smashing the shells to
get to the snail meat.

BONES

Little faunal material was recovered at any of
the five excavated sites and most were
unidentifiable fragments of bone (see Table 24).
The greatest amount (168.7 g) was recovered from
41WY113, and this was due to the recovery of
Feature 1. Feature 1 consisted of one complete
left deer radius, one left deer proximal radius
shaft, and one right deer metacarpal, as well as
the one bone artifact discussed above. A deer
radius from 41WY113 was submitted for
radiocarbon dating (see Appendix D),

At 41TWY112, a total of 25.2 g of bone was
recovered from the excavations, and five
specimens were identifiable. Recovered were one
large mammal tooth fragment (deer size) from
Level 7 of Test Unit 6, one distal deer phalange
from Level 8 of Test Unit 6, one possible deer
distal unfused metapodial from Level 8 of Test
Unit 8, one possible rabbit vertebra from Level 3
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of Test Unit 11, and one fragmentary pelvis with
acetabulum, probably rabbit, from the hand dug
Geological Trench 1.22 m below surface.

Only 9.7 g and 4.7 g of bone were recovered
from 41HG128 and 41WY134, respectively. At
41HGI128, a single rabbit-sized unfused distal
femoral condyle was recovered from Level 4 of
Test Unit 8. No bone was recovered from
excavations at 41WY140; however, fragments of
a tortoise shell were collected from sediments
adjacent to Backhoe Trench 1 and this was sub—
mitted for radiocarbon dating (see Appendix D).

MISCELLANEOUS MATERIALS

Calcium carbonate and manganese oxide
concretions were noted during the Phase II
investigations. These mineral concretions are
believed to be formed by individual particles of
the minerals being bonded together by materials
(in this case calcite) precipitated from ground
water, These concretions result from pedogenic
processes in the sediments.

A small amount of gypsum was recovered
from the excavations and is known to occur in the
deposits throughout the project area. Gypsum is
a mineral formed by the evaporation of saline
water, usually sea water, in a warm, dry
environment. The gypsum specimens from these
excavations are usually small, averaging less than
10 mm in maximum diameter and under 1 g in
weight.

Siliceous pebbles were noted in the test unit
excavations and are probably attributable to lateral
fluvial processes contributing to the original
formation of the delta. The presence of these
specimens are the result of geomorphic rather than
cultural processes at the sites.

Modern debris was collected from the test
unit excavations to denote the presence of possibly
disturbed deposits and/or bioturbation processes
which could have displaced these materials. Table
24 shows the presence or absence of these
materials which include metal fragments, plastic,
glass, cigarette filters, a 22—caliber bullet, plastic
gun shell casings, modern ceramic fragments, and
petroleum residue.
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INTRODUCTION

This report presents the results of two
magnetic surveys undertaken during the testing
phase of archeological investigations at two sites
in Willacy County, Texas. These sites were
selected for a pilot study designed to evaluate the
utility of magnetometry in locating subsurface
burned features within the confines of the site
boundaries. The results of the two site surveys,
together with information gathered on the magnetic
susceptibility of some thermally altered objects
procured from one of the sites, provide information
useful for future magnetic prospection in this area.

THEORETICAL BACKGROUND

The following section provides a brief intro—
duction to the physics of magnetometry and its
application to archeology. For more thorough
reviews, see Breiner (1973), Aitken (1974), and
Weymouth and Huggins (1985). The earth is
enveloped by a magnetic field similar in configura—
tion to one surrounding a simple bar magnet. This
field is composed of lines of magnetic force or flux
that issue from the earth's magnetic poles. The
intensity of the magnetic field at any location is a
function of the density of the lines of flux and
varies from approximately 25,000 gammas (a
symbol of magnetic intensity that hereafter is rep—
resented by the symbol y) in the tropical latitudes
to over 70,000 y at the magnetic poles.

Proton magnetometers are portable instru—
ments that provide a measure of the total magnetic
field intensity at a given location independent of
ficld orientation. The sensor consists of a wire coil
surrounding a bottle of fluid rich in hydrogen ions,
such as water, kerosene, or decane. The nuclei of
the hydrogen ions behave as small, spinning
magnetic dipoles and precess about an axis parallel
to the magnetic field of the earth at a rate directly
proportional to its intensity. Under normal condi-
tions, the precession of individual protons in the
fluid is out of phase, and no current is produced in
the coil. However, when a strong current is passed
through the coil, a magnetic field is generated
which temporarily polarizes the protons. After the
current is eliminated, the protons resume precession
in phase and generate a minute voltage signal in the
coil. This signal is directly proportional to the
total magnetic field intensity and is largely inde—
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pendent of the sensor coil orientation. After a few
seconds, the protons once again become out of
phase and the signal fades (Breiner 1973;
Steponaitis and Brain 1976).

The proton magnetometer measures the over—
all field strength of the magnetic field at a given
point in time and space. The total field strength
is a composite of the earth's field strength and local
permutations caused by induced and remanent
magnetization of nearby objects. Induced, or
viscous, magnetization refers to the interaction of
a material with the ambient magnetic field where
the presence of the ficld acts to magnetize the
object that in turn, influences the configuration of
the field. Remanent magnetism refers to the
permanent magnetic alignment of material indepen—
dent of the magnetic field. Of these two types of
magnetization, remanent is the more important
archeologically (Breiner 1973; Aitken 1974;
Weymouth and Huggins 1985).

The most significant form of remanent mag—
netism for archeological purposes results from
heating and is termed thermoremanent magnetism.
Under normal conditions, the electron orbits of
magnetic minerals contained within a substance are
locked into randomly oriented alignments. How—
ever, when materials containing magnetic minerals
are heated above the curie point (ca. 600° C), the
electrons of the magnetic particles are thermally
agitated and begin to rotate freely. As the material
cools, the electron orbits tend to align with the
earth's magnetic field and, with further cooling, are
locked in place. Heating to temperatures below the
curie point usuvally results in partial thermo-
remanent magnetization, resulting in a less
pronounced but often still detectable overall
magnetization of the material.

Thermoremanent magnetism allows the
determination of the azimuth and inclination of the
magnetic pole at the time that the material cooled
and the orbits were frozen and thus provides the
basis of paleomagnetic and archeomagnetic dating
(Bradley 1985:86-98; Eighmy 1980). In addition,
this uniform alignment also tends to give the
material strong magnetic properties that can
produce dramatic signatures in archeological
applications (Breiner and Coe 1972; Weymouth
1979; Weymouth and Huggins 1985).

Archeological magnetic surveys are designed
to detect spatial anomalies due to localized
phenomena (e.g., burned archeological features).
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However, because all readings cannot be taken
simultancously, the survey data also contains a
temporal component that must be eliminated. The
earth's magnetic field varies both on a fairly
predictable daily basis (i.e., diurnal variations of
up to several hundred y a day) and on a random
short—term basis (i.e., micropulsations of 10-100 y
at unpredictable intervals). In practice, one of two
methods is typically used to control for the effects
of these variations: either control readings are
taken periodically at a given reference point (e.g.,
Gibson 1986; Hamilton 1986), or a second magne—
tometer is typically employed as a stationary
recording base station (e.g., Weymouth 1979, 1987;
Espey, Huston and Associates, Inc. 1988). During
processing, these base data are used to correct for
the effect of diurnal drift on the field data.

Magnetic anomalies take the form of an
individual or group of monopole or dipole sources.
Monopoles are formed where the lines of flux
converge upon a single given point. As Breiner
(1973) points out, many monopole sources are not
truly monopolar, but rather are dipolar sources of
sufficient size that only one end of the local field
is detected. Dipoles, similar in configuration to the
earth's field as a whole, are the more common
archeological signatures. Typical dipole signatures
consist of paired positive and negative anomalies
that represent the warping of the field around the
source. Unless the object is shallowly buried, the
position of the anomaly is usually offset from the
position of the source in a direction related to the
orientation and inclination of the ambient field of
the source.

Both monopolar and dipolar signatures vary
considerably depending upon the size, magnetic
intensity, depth, and orientation of the feature
producing them and the latitude and orientation of
transect lines. The strength of an anomaly as
measured by a magnetometer varies as the inverse
cube of its distance from the sensor. Thus, small
features located near the ground surface typically
produce a sharply defined peak with little areal
extent, while large, deeply buried features result in
a more extensive, gradual signature.

As a general rule, archeological anomalies are
more intense than the surrounding matrix (Breiner
1973). With the exception of ferrous objects,
burned and fired cultural materials with thermo-
remanent magnetic properties produce the strongest
signatures. Other differences arise from strong
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variations in the magnetic susceptibility of site
sediments. For example, humus—rich sediment is
typically more magnetic than surrounding soil,
permitting the identification of humus concentra—
tions, filled pits, and other inconsistencies in the
composition of the substrate. Walls and other
structural elements may be constructed of highly
magnetic materials, such as igneous rocks, and
result in a positive anomaly, or they may displace
a highly magnetic soil and result in a negative
anomaly. Continued displacement of surface soil
by the movement of inhabitants can result in lower
magnetism than surrounding soil affected by
incremental viscous magnetization. If the subsur—
face composition of a site is complex, then the
results of magnetic survey can be a confusing
juxtaposition of superimposed anomalies that is
impossible to interpret. At the other extreme, the
contrast in magnetic susceptibility may be insuffi—
cient to indicate any anomalies at all, even in the
presence of bumed features.

SURVEY PROCEDURES

Prior to the magnetic survey, the entire survey
area was swept with a metal detector in order to
remove any ferrous objects that might mask
anomalies associated with prehistoric features.
Measurement of the magnetic field over the site
was accomplished using two Geometrics G856X
portable proton precession magnetometers. These
instruments have a theoretical sensitivity of 0.1 y
(although the practical sensitivity suggested by
repeatability of readings is probably on the order
of 0.5 to 1.0 y). One of the magnetometers (the
base station) was situated in an untrafficked area
on the northemn side of the spoil mound and placed
in automatic mode in order to record fluctuations
in the earth's magnetic field (diurnal drift) during
the survey at 10-second intervals. The other
magnetometer was operated by a two—person team;
one person placed the sensor while the other
operated the instrument pack. For this project,
field readings were taken on a 1-m grid at a sensor
height of 75 cm.

The survey grids were established by means
of a transit and two fiberglass measuring tapes with
the comers marked by wooden stakes. Individual
grid points were located by stretching two fiber—
glass measuring tapes along the long axis of the
survey grid and then placing another tape between
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paired points every third survey line. At the end
of each survey, the data collected were dumped
onto a Macintosh personal computer and subse—
quently correcied for diurnal drift and any errors
incurred in the field. A total of 3,111 m? was
surveyed during the feasibility study in April, 1989.

The results of the magnetic survey were
plotted as gray-scale intensity maps in which the
range of values is divided into ten different classes
and each point is assigned to a class. Anomalies
of interest were identified from these plots and
redrawn as line contour maps for closer examina—
tion. In consideration of previous theoretical and
empirical studies that have examined burned feature
magnetic anomalies (Breiner 1973; Gibson 1986;
Sternberg 1987), and a review of results obtained
from previous investigations at Stacy Reservoir in
Coleman, Concho, and Runnels counties, Texas
(Abbott and Frederick 1989a) and Justiceburg
Reservoir in Garza and Kent counties, Texas
(Abbott and Frederick 1989b), only anomalies
exhibiting apparent dipolar signatures were selected
for detailed inspection. In all, 12 anomalies were
selected from the magnetic maps for further
examination and contouring. Of these, four
appeared to be dipoles with the remaining eight
apparently being complex anomalies. Depth
estimations for dipolar anomalies were calculated
using the slope technique outlined by Breiner
(1973:31). These anomalies are discussed further
in the site descriptions sections.

In order to better evaluate the potential signal
strength expected at the two sites, two different
tests of burned clay lumps were performed in the
field. In the first of these, the magnetic suscepti—
bility of one large (about 75 g) clay lump was
evaluated by holding the object away from the
sensor and taking a reading and then immediately
taking another reading with the object adjacent to
the sensor. This procedure was repeated three
times and each time no increase in the magnetic
field was observed during the second reading. The
other test of the magnetic signal produced by these
objects involved gathering approximately 10 large
clay lumps and placing them in a pile and then
running a small X-shaped survey over the group.
As in the previous test, no change in the magnetic
field was observed in the vicinity of the objects.

Although both of these tests should provide
a crude indication of the magnetic susceptibility of
the clay lumps, neither produced a measurable
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signal. Three possible explanations for this are
presented here: the objects are unfired and are the
products of diagenesis, the objects were fired at a
temperature well below the Curie point of the
material and therefore retain no thermoremanent
magnetic signal, or insufficient amounts of mag-
netic mineral species are present to result in a
measurable thermoremanent magnetic signal.

SITE 41WY112

The portion of this site chosen for the magne—
tometer survey was located along a curve in the
road situated on the northern side of the ditch. A
transit and two fiberglass measuring tapes were
used to establish a set of six 25x8-m rectangular
grids that shared comer points on the inside of the
curve, and one 100x8—m grid on a straight portion
of the road immediately west of the curve. For
purposes of analysis, the 100-m grid was sub—
divided into four segments. The grids were
designated A-J (see Fig. 22 for location and
orientation of prospection grids). Each of the small
grids was rotated in such a manner as to maximize
the portion of the grid that covered the flat section
of the road, and effectively minimize the portion
of the grid situated over the sloping margin of the
ditch on or below the small berm. In most cases,
the last two and occasionally three readings were
made with the sensor placed on the sloping margin
of the ditch below the berm.

Subsequent to the establishment of the survey
grids, the entire set of prospection blocks was
swept with a metal detector. All of the grid blocks
yielded metallic debris, but the first two (A and B)
contained the most metal. Items recovered
consisted primarily of shotgun shell cartridges,
pop/beer—can pull tabs, and other, usually
unrecognizable, ferrous objects.

The magnetic survey of this site resulted in
the collection of 2,304 data points recorded on two
successive days. Although all of the grid blocks
were surveyed as a group, each 25-m block was
plotted separately in order to facilitate analysis of
the resulting magnetic map.

Numerous magnetic anomalies were observed
in the plots of the magnetic field strength of this
site (Figs. 53 and 54). All of the resulting mag—
netic maps shared the distinct trend of exhibiting
a magnetic gradient that was strongest immediately
adjacent to the portion of the survey nearest to the
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Figure 53. Magnetic map, Segments A-F, 41WY112.
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Figure 54. Magnetic map, Segments G-J, 41WY112,

sloping ditch margin. Evaluation of the site
geology and the location of the sensor in this
vicinity indicated that the gradient exhibited on the
magnetic maps was probably a function of two
factors: a thickening of the A horizon toward the
ditch margin below the berm due to scraping and
grading of the road surface, and the proximity of
the sensor to the A horizon on the readings made
along the sloping margin of the ditch. The mag—

netic intensity of the A horizon was apparently a '

function of the amount of organic matter present.
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In addition to this gradient, seven discrete
anomalies of variable size and magnitude were
observed and considered worthy of field verifica—
tion. These anomalies, numbered 1-7, exhibited
a range of morphology, among which were four
dipoles. Illustrations of these anomalies may be
found in Figures 55 and 56. Anomaly 1 was
situaled along survey lines 2—6 at the northeastern
end of grid block A (see Fig. 55a). It consisted of
a complex anomaly which appeared to be a small,
very weak rotated dipole with an amplitude of
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Figure 55. Contour plots of Anomalies 1-4, 41WY112.

2.1y. The orientation and amplitude of this
anomaly are consistent with either a small piece of
ceramic or very small piece of ferrous metal.
Anomaly 2 was located ncar the center of the
second grid along survey lines 13-16. This
anomaly was a rotated dipole possessing an
amplitude of 15.9 y (see Fig. 55b). The orienta—
tion and intensity of this feature indicate that the
source is most likely a metal object buried between
0.4 and 1.34 m below the surface. Anomaly 3 was
a 45.7 y rotated dipole situated on survey lines
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20-24 near the southwestern end of grid block B
(see Fig. 55c). As with Anomaly 2, the intensity
and orientation of this feature suggest that it is a
piece of metal that may be located at a depth
between 0.6 and 1.85 m. Anomaly 4 was situated
along survey lines 10-12 in the northeastern half
of grid block E. This magnetic feature appeared
to be a complex anomaly characterized by a 1.8 y
gradient present in one 2—m interval in an otherwise
magnetically quiet portion of the map (see Fig.
55d). The source of this feature is unknown. A
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Figure 56. Contour plots of Anomalies 5-7, 41WY112.

fifth anomaly was a magnetic low spot situated
adjacent to the magnetic high present along the
southern margin of grid block G along survey lines
19-21 (see Fig. 56a). It is possible that this
anomaly is a dipole but that the positive portion of
the anomaly is obscured by the high intensity zone
caused by the organic soil horizon present in this
area. If this is the case, the intensity of the feature
is roughly 14.4 y. If, however, this is simply a
monopolar low, the intensity of the anomaly is
about 2.7 y below the surrounding field. The
origin of this anomaly is unknown. Anomaly 6 was
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located at the southeastern edge of grid block G
(see Fig. 56b). It was present on survey lines 24—
26 and was of interest because it appeared to be
a magnetic low spot within the uniformly high
region adjacent to the ditch margin. As such, it
could represent a rotated dipole with an intensity
of about 2.7 y which would be consistent with a
very small picce of metal or ceramic. The contour
plot of this anomaly failed to provide better
resolution, in part due to the location of the
anomaly along the edge of the survey block. The
last anomaly examined at this site (Anomaly 7)
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was located on survey lines 5-9 of grid block J.
Also a complex feature, this anomaly appeared to
be a small gradient present in a magnetically quiet
portion of the grid (see Fig. 56¢). Table 1 provides
a summary of the type, intensity, probable source,
and known source when identified of each magnetic
anomaly at 41WY112,

horizon of the modem soil. By evaluating the plots
of magnetic intensity produced from this survey,
five anomalies were selected for closer examina—
tion. Anomaly 1 was an elongate 32.8 y dipole
oriented roughly east-west (Fig. 58a). This
anomaly was situated along the northern margin of
grid blocks A (survey lines 19-26) and B (survey

TABLE 25
TARGET ANOMALIES AT 41WY112
Anomaly Number Type Intensity in y Probable Source Known Source
1 Dipole 21 Metal or ceramic Metal
2 Dipole 15.9 Metal Unknown
3 Dipole 45.7 Metal Metal
E Complex 1.8 Unknown ‘Unknown
5 Monopole 2.7 or 144 Metal Unknown
6 Complex 2.7 Unknown Unknown
7 Complex 5.1 Unknown Unknown

SITE 41WY113

The survey grid established at this site
measured 100x7 m and was situated along a
straight portion of the road on the north side of the
ditch (see Fig. 27 for location and orientation of
prospection grids). A total of 807 data points was
collected on the afternoon of April 26, 1989. As
with the survey at 41WY112, the last two and
occasionally three readings of each survey line
were made with the sensor placed on the sloping
margin of the ditch at or below the berm. Like—
wise, the entire grid was surveyed with a metal
detector prior to the magnetometer survey in order
to remove any ferrous objects that could obscure
more subtle magnetic features. Numerous metal
objects were obtained during this process, but not
as many items were present on this site as at
41WY112. Prior to processing the magnetic survey
data, the file was split into four 25-m segments
(A-D) in order to facilitate examination of the
magnetic map.

As at site 41WY 112, the magnetic plots of
this site displayed a magnetic gradient from north
to south, with the most intense portion of the field
present along the sloping margin of the ditch (Fig.
57). This feature was also interpreted as a function
of road construction and sensor proximity to the A
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lines 1-3). The intensity and orientation of this
feature are consistent with a piece of metal but the
shape of the contoured anomaly indicates that not
all of the feature was within the survey grid making
a depth estimate impractical. The other features
identified at this site were all present in grid block
D, and were all complex anomalies (see Fig. 58b
and 58c). No discrete dipolar features were
observed among any of these anomalies, although
the complex field variations present in both of these
regions initially give such an impression. The
source of these anomalies is unknown, Table 26
provides a summary of the anomalies examined at
this site.

CONCLUSIONS

Although both of the survey grids discussed
here were cleared of metallic debris with a metal
detector prior to the magnetic survey, some ferrous
objects appear to have eluded detection. All of the
dipolar anomalies observed on the magnetic maps
appear to be consistent with signals generated by
metallic objects with the exception of Anomaly 1
at site 41WY 112 which may be produced by either
a ceramic or metal object. Of the other anomalies
examined at these sites, all appeared to be complex
anomalies characterized by a magnetic gradient in
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Figure 57. Magnetic map, Segments A-D, 41WY113.
an otherwise quiet area. No source for these suggesting that if they have been fired, the temper—
anomalies is known. A cursory examination of the ature of the fire was less than roughly 600° C, they
magnetic susceptibility of the only known thermally possess little in the way of magnctic mineral
modified objects present at both sites, the burned species such as magnetite or maghemite, or that
clay lumps, indicated that these objects possess they are products of diagenesis.

little or no thermoremanent magnetic signal,
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Figure 58. Contour plots of Anomalies 1-5, 41WY113.

TABLE 26
TARGET ANOMALIES AT 41WY113
Anomaly Number Type Intensity in y Probable Source Known Source
1 Dipole 32.8 Metal Unknown
2,34 Complex 4.9 Unknown Unknown
5 Complex 3.9 Unknown Tire tool
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Zone

Depth Below
Surface (cm)

BACKHOE TRENCH 1

1 0-40

2 40-65

3 65-87

+ 8791

5 91-140

6 140-170

7 170-250+
BACKHOE TRENCH 2

1 0-15

2 15-50

3 50-106

4 106-122

41HG128

Description of Zone

Very dark grayish brown and reddish yellow (10YR 3/2 and 7.5YR 6/6)
silt loam, construction fill, abrupt irregular lower boundary.

Dark gray (10YR 4/1) friable loam with very weak coarse blocky
structure, few insect burrows and charcoal flecks, clear smooth lower
boundary.

Dark gray (10YR 4/1) firm loam with weak medium platy structure
(probably compacted), common charcoal fragments, few subrounded
clay clasts, abrupt wavy lower boundary.

Dark gray (10YR 4/1) firm loam with moderate fine platy structure, thin
(1-10 mm) discontinuous irregular freshwater marl lenses that grade
laterally into thin sand lenses, few small CaCO, nodules, thin single
lens marks very abrupt wavy lower boundary.

Dark gray (10YR 4/1) firm to friable loam to sandy loam, few
roots and rootlets, few charcoal flecks and small lenses of organic
partings, gradual smooth lower boundary.

Grayish brown (10YR 5/2) very friable loam to silt loam with
pale brown (10YR 6/3) mottles that increasc down profile, dark grayish
brown (I0YR 4/3) sandy loam filled rodent burrows, few CaCO,
nodules, few manganese flecks and small concretions, very few snail
shell fragments, gradual smooth lower boundary.

Pale brown (10YR 6/3) friable silt loam with few distinct fine reddish
brown mottles, many soft CaCO, nodules some with hard kernels,
common manganese concretions, lower boundary not visible.

Very dark gray (10YR 3/1) loose loam, common roots and rootlets, few
soft small CaCO, nodules, clear wavy lower boundary.

Dark gray (10YR 4/1) friable sandy loam with weak coarse blocky
structure, gradual smooth lower boundary.

Very dark grayish brown, reddish yellow, and very pale brown (10YR
3/2, 7.5YR 6/6, and 10YR 8/3) sand to silt loam with coarse horizontal
bedding, subrounded sediment clasts common throughout, lower 6 cm
is sandy, very abrupt wavy lower boundary is obvious unconformity.

Very dark gray (10YR 3/1) firm loam, probably compacted by
construction, few rootlets, gradual smooth lower boundary.
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Depth Below
Surface (cm)

122-147

147-149

149-180

180-230

230-270+

BACKHOE TRENCH 3

1

0-62

62-140

140-159

159-200

200-310+

BACKHOE TRENCH 4

1

0-20

Description of Zone

Dark gray (10YR 4/1) sandy loam with common scattered very
dark gray to black (10YR 3/1 to N2) clay lumps, rare charcoal flecks,
one single whole snail shell, abrupt irregular lower boundary.

Grayish brown to dark grayish brown (10YR 5/2 to 4/2) sand
lens that is continuous across entire profile, very dark grayish brown
(10YR 3/1) silt loam clasts, in eastern profile wall a small depression
is filled by Zone 6 sands with multiple well-bedded very thin alternat—
ing sand and clay lenses, very abrupt smooth to wavy to irregular lower
boundary.

Very dark grayish brown (10YR 3/1) friable to firm loam with
weak medium blocky structure, rare rootlets, few charcoal flecks and
chunks, gradual smooth lower boundary.

Dark gray (N4) friable silt loam with moderéte medium blocky
structure and well-developed ped faces, rare mangancse flecks, gradual
smooth lower boundary.

Gray (10YR 5/1) silt loam with common strong brown (7.5YR
5/8) very fine distinct mottles, common manganese concretions and
many CaCO, nodules that decrease down profile, lower boundary not
visible,

Very dark gray to dark grayish brown (10YR 3/1 to 4/2) firm
to very firm sandy loam to loam, compacted by construction, very
abrupt smooth lower boundary.

Speckled pale brown to dark grayish brown (10YR 6/2 to 4/2)
sandy loam with subhorizontal dark grayish brown (10YR 4/2) layers,
gradual smooth lower boundary.

Charcoal, white ash, and bumt clay lumps, very abrupt wavy
to irregular lower boundary.

Very dark gray (10YR 3/1) friable loam with weak coarse blocky struc—
ture, few rootlets, rare snail shells, thin sand lens in upper 10 cm of
zone, gradual smooth lower boundary,

Gray to very pale brown (I0YR 5/1 to 7/3) friable sandy loam

with moderate medium blocky structure, common manganese concre—
tions, lower boundary not visible.

Loose construction fill, very abrupt smooth lower boundary.
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Depth Below

Zone Surface (cm)
2 20-79

3 79-126
4 126-150
5 150-200
6 200-235
7 235-300+
BACKHOE TRENCH 5
1 0-40

2 40-75

3 75-120
4 120-140

Appendix C: Geological Profile Descriptions

Description of Zone

Very dark gray to dark grayish brown (10YR 3/1 to 4/2) firm
to very firm sandy loam to loam, compacted by construction, very
abrupt smooth lower boundary.

Speckled pale brown to dark grayish brown (10YR 6/2 to 4/2)
loam with subhorizontal dark grayish brown (10YR 4/2) layers, very
abrupt wavy lower boundary.

Dark gray (I0YR 4/1) very firm to firm loam with coarse medium
blocky structure, rare small bumned clay lumps and CaCO, nodules, few
charcoal lumps and snail shells, few light brownish gray (10YR 6/2)
sand filled insect burrows, very dark gray (10YR 3/1) loam filled
rodent burrows, few rootlets on ped faces, very abrupt wavy lower
boundary.

Very dark gray (10YR 3/1) silt loam with weak medium blocky
structure, pale brown (10YR 6/4) sand—filled cracks and insect burrows,
many burmned clay lumps between 190-195 cm, gradual smooth lower
boundary.

Dark gray to light gray to light brownish gray (10YR 4/1 to 6/1
to 6/2) silt loam with weak medium blocky structure, few CaCO,
nodules and filaments, few hollow insect burrows, rare roots and
rootlets, gradual smooth lower boundary.

Dark gray to light gray to light brownish gray (10YR 4/1 to 6/1
to 6/2) silt loam with weak medium blocky structure, many CaCO,
nodules and manganese concretions, lower boundary not visible.

Very dark grayish brown, reddish yellow, and very pale brown
(10YR 3/2, 7.5YR 6/6, and 10YR 8/3) sand to silt loam with coarse
horizontal bedding, subrounded sediment clasts common throughout,
very abrupt wavy lower boundary.

Dark gray (10YR 4/1) sandy loam with common scattered very
dark gray to black (10YR 3/1 to N2) clay lumps, rare charcoal flecks,
abrupt irregular lower boundary.

Yellowish brown (I0YR 5/4) firm to extremely firm sand loam
to loam with strong medium blocky structure, few roots, few small
CaCO, nodules and filaments, light manganese coatings on some ped
faces, clear smooth lower boundary.

Light yellowish brown (10YR 6/4) firm to extremely firm loam

with strong medium to fine blocky structure, few CaCO, nodules but
very many CaCQO, filaments, gradual smooth lower boundary.
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Depth Below
Zone Surface (cm)
5 140-230
6 230-270+
TEST UNIT 1
1 0-50
2 50-114
3 114-134
4 134-154
TEST UNIT 5
0-98
1 98-133
2 133-182
3 182-213+
TEST UNIT 6
0-121

Description of Zone

Light gray (2.5Y 7/2) friable silt loam with weak medium blocky
structure, many large (2-3 cm) CaCO, nodules, many manganese con—
cretions, well-laminated 30-cm-—thick sand filled paleochannel in
sidewall at bottom of zone, gradual smooth lower boundary.

Light gray (2.5Y 7/2) friable silt loam with weak medium blocky
structure, few large (2-3 cm) CaCO, nodules, many manganese
concretions, well laminated 30-cm—thick sand filled paleochannel in
sidewall at top of zone, lower boundary not visible.

Loose dark gray loam, berm construction fill, clear irregular lower
boundary.

Very dark gray (10YR 3/1) very firm loam with coarse moderate blocky
structure, few light brown sand—filled insect burrows, few rootlets and
small clay lumps, rare CaCO, filaments, very abrupt smooth lower
boundary.

Very dark gray (10YR 3/1) silt loam, weak moderate blocky structure,
few rootlets, large pebble—sized burnéd clay lumps and charcoal
fragments occur horizontally in the lower portion of zone, gradual
smooth lower boundary.

Dark gray to grayish brown (10YR 4/1 to 5/2) silt loam, weak medium
blocky structure, few CaCO, nodules, rare snail shells in the upper
portion of zone.

Removed mechanically.

Very dark grayish brown (10YR 3/2) extremely firm sandy loam with
medium moderate to coarse blocky structure, few rootlets and small
burned clay lumps, abrupt to clear irregular lower boundary.

Very dark gray firm sandy loam with moderate medium to coarse blocky
structure, few charcoal fragments, one small bumed clay lump, clear to
abrupt very irregular lower boundary.

Gray to grayish brown grading down profile to a light yellowish brown

(10YR 5/1 to 5/2 and 6/4) silt loam, weak coarse blocky structure,
consistency grades from a friable to firm, rarc CaCO, nodules.

Removed mechanically.
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Depth Below
Surface (cm)

121-142

142187

187-228

228-245+

BACKHOE TRENCH 1

1

0-50

50-55

55-65

65-83

83-106

106-110

110-120

Appendix C: Geological Profile Descriptions

Description of Zone

Very dark grayish brown (10YR 3/2) sandy loam with weak medium
blocky structure, few rootlets, very abrupt to abrupt slightly wavy lower
boundary.

Very dark gray (10YR 3/1) firm sandy loam with moderate medium
blocky structure, common large and small charcoal fragments, few
burned clay lumps, clear to gradual wavy lower boundary.

Gray to grayish brown and light yellowish brown (10YR 5/1 to 5/2 and
6/4) firm to friable silt loam, few CaCO, filaments, rare CaCO,
nodules, clear to gradual wavy lower boundary.

Gray to grayish brown and light yellowish brown (10YR 5/1 to 5/2 and
6/4) firm to friable silt loam, many CaCO, nodules, lower boundary not
visible. :

41WY112

Gray to pale brown (10YR 5/1 to 6/3) silt loam to clay loam, canal berm
fill, abrupt wavy lower boundary.

Dark gray to very dark gray (N4 to N3) clay loam with fine moderate
platy structure, compacted by construction, common snail shells, few
roots and rootlets, few charcoal flecks, clear irregular lower boundary.

Dark gray (10YR 4/1) silt loam with medium to coarse moderate blocky
structure, many snail shells (some whole), few charcoal flecks and
CaCO, filaments, few rootlets, abrupt wavy lower boundary.

Very dark gray (10YR 3/1) silt loam with coarse weak blocky structure,
few snail shells (most fragments), metal fragment at 82 cm, few roots
and charcoal flecks, abrupt wavy lower boundary.

Dark gray (10YR 4/1) firm silt loam, with blocks of Zone 6 clasts and
freshwater marls (light brownish gray 10YR 6/2 clayey sand cemented
by CaCO, and few snail shell fragments) at bottom of zone, common
snail shells, abrupt wavy lower boundary.

Very dark gray (10YR 3/4) extremely firm silt loam with coarse
moderate blocky structure, many snail shell fragments, few charcoal
flecks, few rootlets, few strong brown clayey sand clasts, upper portion
interfingers with Zone 5, clear to abrupt smooth lower boundary.

Dark gray to very dark gray (10YR 4/1 to 3/1) friable loam with weak

medium blocky structure, common very fine CaCO, filaments, few snail
shell fragments, abrupt wavy lower boundary.
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Zone

10

11

12

13

Depth Below
Surface (cm)

120-148

148-149

149-151

151-210

210-250

250+

BACKHOE TRENCH 2

1

0-50

50-77

77-98

98-99

Description of Zone

Very dark gray to black (10YR 3/1 to 2/1) extremely firm clayey sand
with medium moderate blocky structure, few rootlets, very few snail
shell fragments, small CaCO, nodules, between 131-148 cm are brown
to pink (7.5YR 5/4 to 7/4) lenticular CaCO, sandy clay bodies that are
freshwater marls, abrupt irregular lower boundary.

Black (N2) extremely firm clay with fine moderate granular structure,
few rootlets, few fine CaCO, nodules, abrupt wavy lower boundary.

Gray (10YR 5/1) fine laminated sand, discontinuous thin lenses some
disturbed by small burrows, others have very fine bedding, very abrupt -
smooth to wavy lower boundary.

Very dark gray (10YR 3/1) friable loam with medium to coarse blocky
structure, few rootlets and charcoal flecks, very few snail shell
fragments, few sand filled burrows that are possibly crayfish produced,
few sand filled root molds and/or insect burrows, gradual smooth lower
boundary.

Gray (10YR 5/1) extremely firm sandy clay, no structure, very few
roots, few CaCO, nodules and flecks, few manganese flecks, gradual
smooth lower boundary. '

Pale brown (I0YR 6/3) silt loam, few manganese concretions that
increase down profile, strong brown (7.5YR 5/6) faint to distinct
moltles surrounding some manganese concretions, gray (10YR 5/1)
discontinuous silt lenses, lower boundary not observed.

Grayish brown (10YR 5/2) loam, berm construction fill, abrupt smooth
lower boundary.

Dark gray (10YR 4/1) friable silt loam with fine medium blocky
structure, common roots, few snail shells, small marl inclusions, clear
wavy lower boundary.

Very dark gray (10YR 3/1) silt loam but more clayey than Zone 2,
coarse moderate to strong blocky structure, few marl clasts in top of
zone with with thin sand layers draped over clast, few thin CaCO,
filaments, common roots and rootlets, discontinuous zone of marl
blocks at bottom of zone, blocks tilted up toward profile wall, very
abrupt irregular lower boundary.

Dark gray (10YR 4/1) discontinuous very thin (ca. 1.0-0.5 mm) well

bedded planar alternating fine sand and silt layers, very abrupt wavy
lower boundary.
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Depth Below
Zone Surface (cm)
5 99-135
6 135-195
7 195+

BACKHOE TRENCH 3

1 0-35

2 35-85

3 85-145
4 145-240+
TEST UNIT 1

1 0-26

2 26-54

3 54-542

Appendix C: Geological Profile Descriptions

Description of Zone

Very dark gray (10YR 3/1) firm to friable silt loam with coarse
moderate blocky structure, common CaCO, filaments that increase
down profile, few rootlets and snail shells, snail shells increase down
profile, gradual smooth lower boundary.

Gray to dark gray (10YR 5/1 to 4/1) clay loam with medium moderate
blocky structure, many snail shells, common CaCO; filaments, few
manganese flecks, diffuse smooth lower boundary.

Light brownish gray (10YR 6/2) silt loam with thin clay films on ped
faces, common CaCO, nodules increasing down profile, sand filled
insect burrows, few manganese concretions.

Grayish brown (I0YR 5/2) silt loam, berm construction fill, abrupt
irregular lower boundary.

Dark gray (10YR 4/1) silt loam with coarse moderate blocky structure,
few snail shells and insect burrows, common roots and rootlets, gradual
smooth lower boundary.

Grayish brown (I0YR 5/2) grading down to light brownish gray (10YR
6/2) clay loam with medium moderate blocky structure, ped faces better
developed down profile, common snail shells, few rootlets and CaCO,
nodules, diffuse smooth lower boundary.

Pale brown (10YR 6/3) firm to friable clay loam with moderate blocky
structure, well developed ped faces with clay films, common CaCO,
nodules, few manganese concretions that increase down profile, lower
boundary not observable.

Loose grayish brown (10YR 5/2) silt loam, berm construction fill, abrupt
smooth lower boundary.

Comments: This material has been transported by slopewash and forms
a lens of material capping Zone 2 sediments, the slopewash is
designated as Zone 1b.

Very dark gray (10YR 3/1) firm loam, fine to medium weak blocky
structure, small light brownish gray (10YR 6/2) mottles, small cracks
extend down from upper boundary, common rootlets, common snail
shells and insect burrows, very abrupt wavy lower boundary.

Light gray (10YR 7/2) finely laminated sand and silt layers, up to eight

layers, very friable, rootlets occur along layer surfaces and penetrate
cracks, very abrupt wavy lower boundary.
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Depth Below

Zone Surface (cm)
4 54.2-89

5 89-124

6 124-145+
TEST UNIT 7

1 0-37

2 37-40

3 40-70

4 70-76

5 76-81

6 81-89

7 89-100

8 100-120

9 120-135+

Description of Zone

Very dark gray (10YR 3/1) firm to extremely firm loam, medium to fine
moderate blocky structure, wide cracks emanate from the surface of
Zone 4 and extend down into Zone 5, common snail shells, gradual
smooth lower boundary.

Dark grayish brown (10YR 4/2) firm loam, fine to medium moderate
blocky structure, few snail shells, common CaCQ, filaments, gradual
smooth lower boundary.

Grayish brown (10YR 5/2) firm clay loam, fine to medium moderate
blocky structure, few CaCO, nodules and filaments.

Loose grayish brown (10YR 5/2) silt loam, recent trash, berm con
struction fill, mottles due to construction activities, road surfaces
vigible, abrupt smooth lower boundary.,

Grayish brown (10YR 5/2) firm sandy loam with platy structure,
structure result of compaction caused by ditch construction, zone
represents a modern road surface, abrupt smooth lower boundary,

Dark grayish brown (10YR 4/2) extremely firm loam, coarse strong
blocky structure, firmness result of compaction caused by ditch
construction, very dark grayish brown (10YR 3/2) mottles, common
CaCO, nodules, few snail shells, road surface visible in zone, very
abrupt very irregular lower boundary probably represents bottom of
plow zone.

Very dark grayish brown (10YR 3/2) loam, weak medium blocky struc—
ture, few snail shells, very abrupt wavy lower boundary,

Very dark gray (10YR 3/1) extremely firm clay loam, medium strong
blocky structure, brown (10YR 5/3) marl deposit, few CaCO, nodules,
abrupt to very abrupt wavy lower boundary.

Very dark grayish brown (10YR 3/2) firm loam, weak blocky structure,
few snail shell fragments, clear to abrupt wavy lower boundary.

Very dark gray (10YR 3/1) firm to extremely firm clay loam, coarse
strong blocky structure, few snail shell fragments, gradual smooth lower
boundary.
Grayish brown (10YR 5/2) firm loam, weak blocky structure, very few
snail shell fragments, common CaCO, nodules, gradual smooth lower
boundary.

Dark gray (10YR 4/1) friable loam, many CaCQO, nodules.
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Depth Below
Zone Surface (cm)
TEST UNIT 10
1 0-7
2 7-23
3 23-43
4 43-70
5 70-108
6 108-128+

BACKHOE TRENCH 1

1

0-34

34-35

35-70

70-100

100-215

215-300+

Appendix C: Geological Profile Descriptions

Description of Zone

Grayish brown (10YR 5/2) friable to loose loam, slopewash, common
rootlets, insects, and snail shells, abrupt sloping lower boundary.

Grayish brown (10YR 5/2) loam, slopewash, weak fine platy structure,
common roots and rootlets, common snail shell fragments and insects,
abrupt sloping lower boundary.

Very dark gray (10YR 3/1) firm to friable loam, common roots and
rootlets, few snail shell fragments and CaCO, nodules, abrupt to clear
irregular sloping lower boundary.

Very dark gray (I0YR 3/1) firm to extremely firm loam and marl
deposits, few rootlets, abrupt irregular lower boundary.

Very dark gray (10YR 3/1) firm loam, few rootlets, few CaCO,
filaments, gradual smooth lower boundary.

Dark grayish brown (10YR 4/2) firm grading to friable loam, common
snail shells and CaCO, nodules.

41WY113

Pale brown (10YR 6/3) sand, many roots, few CaCO, nodules, canal
berm fill, abrupt smooth lower boundary.

Pale brown (7.5YR 6/4) silt loam, lens pinches out toward canal wall,
berm base, abrupt smooth lower boundary.

Dark grayish brown (10YR 3/2) loam, medium coarse moderate platy
to blocky structure, common roots that decrease in frequency down
profile, very firm at upper boundary grading down profile to firm below
compaction zone, gradual smooth lower boundary.,

Dark grayish brown (10YR 4/2) firm silt loam, medium moderate blocky
structure, common CaCO, nodules, gradual smooth lower boundary.

Brown to strong brown (7.5YR 5/4 to 5/6) silt loam, medium moderate
blocky structure, grading from firm to friable down profile, many
CaCQO, nodules, diffuse smooth lower boundary.

Brown (7.5YR 5/4) friable silt loam to clay loam, weak granular

structure, few to rare CaCO, nodules and manganese concretions.
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Zone

Depth Below
Surface (cm)

BACKHOE TRENCH 2

1

TEST UNIT 1

1

0-42

42-60

60-100

100-150

150-250+

4-21

21-38

38-67

67-110+

TEST UNIT 2

1

0-23

23-61

Description of Zone

Pale brown (10YR 6/4) sand, canal berm fill, very abrupt lower
boundary.

Very dark gray (10YR 3/1) silt loam with platy structure, extremely firm
probably compacted by canal construction machinery, upper boundary
probably truncated, clear smooth lower boundary.

Dark grayish brown (10YR 4/2) firm silt loam with coarse moderate
blocky structure, common snails, fine CaCO, filaments, gradual smooth
lower boundary.

Light brown (10YR 6/4) friable silt loam with weak medium blocky
structure, many CaCO, nodules, gradual smooth lower boundary.

Brown (7.5YR 5/4) silt loam with many fine distinct strong brown
(7.5YR 5/6) mottles and granular structure, few CaCO, nodules.

Pale brown thin horizontal laminated sand layers, recent slopewash from
large spoil berm, abrupt smooth lower boundary.

Pale brown sandy loam with granular structure, common rootlets,
slopewash from large spoil berm, abrupt wavy lower boundary.

Very dark gray (10YR 3/1) extremely firm loam, medium strong blocky
structure, few rootlets and insect burrows, gradual smooth lower
boundary.

Very dark grayish brown (10YR 3/2) firm loam, rare CaCO, filaments
and nodules that increase in frequency down profile, few rootlets and
insect burrows, rare charcoal fragments, gradual smooth lower
boundary.

Dark yellowish brown (10YR 4/4) silt loam, firm grading to friable down
profile, common CaCO, nodules, rare rootlets.

Very dark grayish brown (10YR 3/2) friable to loose loam, few very
dark gray (10YR 3/1) and yellowish brown (10YR 5/4) clay loam
clasts, few snail shells, common rootlets, very abrupt wavy lower
boundary,

Dark brown (10YR 4/3) extremely firm loam with medium moderate
blocky structure, few CaCO, nodules that increase in frequency down
profile, few rootlets and snail shells, common insect burrows, gradual
smooth lower boundary.
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Depth Below
Zone Surface (cm)
3 61-100+

BACKHOE TRENCH 1

1 0-42

2 42-75

3 75-112
4 112-170
5 170-235
6 235-250+

BACKHOE TRENCH 2

1 0-56
2 56-72
3 72-100

Appendix C: Geological Profile Descriptions

Description of Zone

Yellowish brown (10YR 5/4) silty loam, common CaCO, nodules, very
few rootlets and snail shells.

41WY134

Gray (5Y 5/1) loose clay loam, berm construction fill, many roots, very
abrupt irregular lower boundary.

Very dark gray (10YR 3/1) firm silt loam, few roots and rootlets, few
sand filled small burrows, few very small CaCO, filaments, very abrupt
to abrupt irrcgular lower boundary.

"Very dark grayish brown (10YR 3/2) very firm silt loam with fine strong

blocky structure and well developed ped faces with clay films, calcite
crystals on ped faces, common roots, few small burrows, diffuse
smooth lower boundary.

Grayish brown (10YR 5/2) firm clay loam with medium moderate blocky
structure and thin clay films on ped faces, common CaCO; nodules,
very few roots and rootlets, few manganese concretions that increase
down profile, diffuse smooth lower boundary.

Light brown (7.5YR 6/4) friable clay loam with weak blocky structure,
many large CaCO, nodules, few manganese concretions, diffuse smooth
lower boundary.

Light brown to brown (7.5YR 6/4 to 5/4) friable silt loam, few CaCO,
nodules and manganese concretions, lower boundary not observed.

Grayish brown (10YR 5/2) loose silt loam, berm construction fill, many
rootlets, abrupt irregular lower boundary.

Very dark gray (10YR 3/1) firm silt loam with coarse moderate blocky
structure, common rootlets, few snail shells and charcoal flecks, rare
calcite crystals and CaCO, filaments, very rare clasts of Zone 3 blocks,
very abrupt wavy lower boundary represents obvious unconformity.

Black (10YR 2/1) firm silt loam with more clay than Zone 2, fine to
medium moderate blocky structure with thin clay films on ped faces,
many thin CaCO, filaments, few snail shell fragments, few rootlets in
upper portion of zone, few CaCO, nodules that increase down profile,
gradual smooth lower boundary.
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BACKHOE TRENCH 1

1 0-5

5-80

Depth Below

Zone Surface (cm)
4 100-125

5 125-165

6 165-250+
TEST UNIT 1

1 0-48

2 48-75

3 75-98+
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Description of Zone

Dark gray (10YR 4/1) firm silt loam with medium moderate blocky
structure, ped faces with very thin clay films, common CaCO; filaments
and few CaCO, nodules that increase down profile, diffuse smooth
lower boundary.

Grayish brown (10YR 5/2) friable clay loam with medium moderate
blocky structure, common CaCO; nodules and filaments, rare man—
ganese concretions, gradual smooth lower boundary.

Light brown (7.5YR 6/4) clay loam although less clay than Zone 5, weak
medium blocky structure, ped faces with clay films, few CaCO, nodules
some of which are surrounded by light brownish gray (2.5YR 6/2)
clayey mottles, few calcite crystals, and dark rootlet casts, single whole
snail shell at 187 cm, lower boundary not observable.

Very dark gray (10YR 4/2) loose loam with chunks of very dark gray
(10YR 3/1) sandy loam and yellowish brown (10YR 5/4) clay loam,
few CaCO, nodules and snail shells, large vertical cracks begin in this
zone and extend to the bottom of the unit, three surfaces marked by
laminated alternating sand and silt layers were probably created by
ditch construction, abrupt wavy lower boundary.

Very dark gray (10YR 3/1) extremely firm loam with strong fine
granular structure, few rootlets and CaCO, nodules, rare snail shells,
probably a plow zone that has been compacted by ditch construction
activities, gradual smooth lower boundary.

Grayish brown (10YR 5/2) firm loam with weak blocky structure, many
snail shells in upper portion of zone, few CaCO, nodules.

41WY140

Dark grayish brown (10YR 4/2) silt loam, construction fill, clear
irregular lower boundary,

Dark grayish brown (10YR 4/2) extremely firm silt loam with platy
structure in upper 10 cm due to compaction on road, changing to
medium strong blocky structure with well developed ped faces without
clay films below 10 cm, common CaCO, nodules that increase in
frequency down profile, few mangancse concretions, diffuse smooth
lower boundary.
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Depth Below
Zone Surface (cm)
3 80-150
4 150+

BACKHOE TRENCH 2

1 0-5
2 5-40

3 40-105
4 105-180+
TEST UNIT 2

1 0-27

2 27-34

3 34+

Appendix C: Geological Profile Descriptions

Description of Zone

Light brown (7.5YR 6/4) extremely firm clay loam with medium to
coarse moderate blocky structure, very many CaCO, nodules that
decrease in frequency down profile, gradual smooth lower boundary.

Observed only on ditch bank below Backhoe Trench 1, generally same
as Zone 3 but many fewer CaCO; nodules.

Grayish brown (10YR 5/2) firm silt loam with platy structure, compacted
construction fill, abrupt irregular lower boundary.

Dark grayish brown (10YR 4/2) extremely firm silt loam with moderate
coarse blocky structure, common CaCO, nodules increasing in frequency

down profile, clear smooth lower boundary.

Brown (10YR 5/3) silt loam with moderate coarse blocky structure, very
many CaCQO, nodules that decrease down profile, common manganese
concretions, diffuse smooth lower boundary.

Pale brown (10YR 6/3) clay loam with medium moderate blocky struc—
ture and clay films on ped faces, few CaCO, nodules, lower boundary
not observable.

Grayish brown (10YR 5/2) loose silt loam, common CaCO, nodules,
compacted berm construction fill with old road surface composed of
alternating sand and silt laminations at 11 cm below surface, abrupt
wavy lower boundary.

Very dark grayish brown (10YR 3/2) firm loam with clasts of yellowish
brown (10YR 5/4) clay loam, few CaCO, nodules and rootlets,
construction fill, abrupt wavy lower boundary.

Yellowish brown (10YR 5/4) to pale brown (10YR 6/4) extremely firm
clay loam, strong coarse blocky structure, many CaCO, nodules.
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APPENDIX D: Radiocarbon Dating
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Twenty—four radiocarbon dates were
obtained from a variety of materials in the
Hidalgo-Willacy Drainage Ditch project area.
The dated materials consist of charcoal, calcium
carbonate nodules, freshwater marl, gelatin and
apatite fractions of human and animal bones, and
bulk soil humates, i.e., sediments, from buried
soils and pond deposits. Table 27 lists the
uncorrected (Libby half-life), the 6" C corrected,
and when possible, tree-ring calibrated ages, as
well as associated carbon, nitrogen, and oxygen
stable isotope ratios.  The stable isotope
measurements on bones are from the collagen
(gelatin) fractions unless othcrwise indicated.
Ages younger than 8100 B.P. were calibrated
using the 20-year atmospheric record which
requires 6"°C corrected dates (Stuiver and Reimer
1986). The ages within the parentheses represent
the intercepts on the calibration curve, and the two
ages outside of the parentheses represent the one
standard deviation range on either side of the
intercepi(s). Ages between 8100 and 13,300 B.P.
can be roughly calibrated by the formula:

Calibrated age = 1.05(corrected age) + 470.

Radiocarbon ages older than 13,300 B.P. cannot
be calibrated. Ages younger than 200 B.P. fall
within the nonlinear portion of the calibration
curve and have too many intercepts for useful
calibration. Gelatin samples from the human
burial and deer radius at 41WY 113 were so small
that these could be dated only by the AMS (accel-
eralor mass spectrometer) technique, and samples
were prepared by Geochron Laboratories and sent
to the Institute of Nuclear Research at D.S.LR. in
New Zealand for this analysis. However, the
conventional radiocarbon lab (Geochron) dated the
apatite fractions of these samples, and has gener—
ously made these dates and stable isotopes avail—
able.

The graph below (Fig. 59) shows that ages
corrected for fractionation effect can change
significantly from the uncorrected ages, especially
when younger than 5000 B.P. Only three dates
were obtained from charcoal. On two of these, the
uncorrected and corrected ages are the same; for
the third, the age is reduced by the fractionation
correction. In materials such as bulk soil humates,
bones, and calcium carbonate, however, the frac—
tionation correction consistently alters the ages,
sometimes by significant amounts. Considering
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the amount of C, vegetation in this region, dates
on bulk soil humates and bones should always be
corrected for fractionation ecffect. This graph
demonstrates why corrected radiocarbon dates
must be used in the new calibration curves.

Much recent research on bone dating has
shown that apatite dates are often unreliable,
especially if secondary carbonates are not care—
fully removed from the inorganic fraction (Hassan
et al. 1977, Taylor 1987:53-61). Whenever
possible, the organic fractions (i.c., bone gelatin or
collagen) should be daled, but recent research has
also shown that even these fractions can be altered
by diagenesis (Stafford et al. 1987; Stafford et al.
1988). Thus all bone dates must be considered
with caution.

Two radiocarbon dates have been obtained
from bone from the human burial at 41WYS50.
Previously, an apatite sample produced an age of
540 £ 110 B.P. (Tx—4256) (Prewitt 1981); how—
ever, this date was not corrected for carbon
isotope fractionation effect (Sam Valastro, per—
sonal communication 1989). The burial was well
preserved and, in an effort to obtain a more accu—
rate age for the burial, a small sample of gelatin
was extracted for radiocarbon dating and stable
isotope analysis. The resulting conventional gela—
tin age of 1415 + 140 B.P. (GX-15124-G) is
considered more reliable than the previous date,
because it was run on gelatin and corrected for
fractionation effect. At 41WY113, gelatin and
apatite fractions from two separate bone samples
were dated as well. The gelatin dates are younger
by 742 years in one case (GX-15123-G versus
GX-15123-A) and 480 years in the other (GX-
15122~G versus GX-15122—A). In all three cases
where matching gelatin (i.e., collagen) and apatite
radiocarbon dates are available, the difference
between the matched pairs represents a significant
change in estimated age (Student's t = 1.88, p
<0.07 [41WY113, deer], Student's t = 4.91, p
<0.01 [41WY50, human burial], Student's t = 3.25,
p <0.01 [41WY 113, human burial]). In two addi-
tional radiocarbon bone samples, i.e., the 41WY67
human remains (GX-15254—-A) and the 41WY 140
turtle shell (GX-15125-A), only apatite dates
were possible because of poor preservation of the
gelatin fraction. While both apatite dates are very
interesting and challenging to regional prehistoric
interpretations and models, they must be regarded
with added caution.
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TABLE 27
RADIOCARBON AGES
Uncorrected Corrected sBC 580 &N
Site and Provenience Lab Number Material Dated Age B.P. Age B.P. Calibrated Age B.P. Value | Value | Value
41HG128:
Test Unit 1, Level 8 Beta—32202 Sediment 170+70 290170 464(311)290 -17.6 - -
Test Unit 1, Level 10 Beta—32200 Charcoal 4300+130 4300+130 5040(4864)4652 -24.9 - -
Test Unit 1, Level 10 Beta—-32201 Sediment 1140480 1230480 1273(1169)1061 -19.0 - -
Test Unit 3, Level 3 Beta—32977 Charcoal 130480 120180 284(254,223,132.90,29.000 |-25.3 - -
Test Unit 6, Level 3 Beta—32978 Charcoal 320490 320190 497(427,384,321)293 -25.1 - -
Test Unit 6, Level 11 Beta—32205a CaCO; inner nodule 15,990+130 16,330+130 no calibration —4.0 -34 -
Test Unit 6, Level 11 Beta-32205b | CaCO; outer nodule 14,680+170 15,010£170° no calibration —4.6 =29 -
Backhoe Trench 4, Zone 5 | Beta—32203 Sediment 370480 480480 549(519)489 —-18.5 - -
Backhoe Trench 4, Zone 7 Beta—32204a CaCO, inner nodule 17,010+150 17,350+150 no calibration —-4.0 —4.2 -
Backhoe Trench 4, Zone 7 Beta—32204b CaCO; outer nodule 12,430+130 12,780+130 ca. 13,889 —-4.0 -3.6 -
41WYS50:
Feature 1 GX-15124-G | Human bone gelatin 1170+140 1415+140 1420(1311)1197 -9.7 - +9.6
41WY67:
GX-15254—-A | Human bone apatite 4195+350 4495350 5589(5253,5186,5124,5114, |-23.0 - +6.2
5080,5072,5027)4618 —5.8*
41WY112:
Test Unit 1, Zone 3 Beta—32196 Sediment 101.1+0.7%** 10460 51(0)0 -17.6 - -
Test Unit 7, Level 8 Beta—32197 Sediment 1170£80 1260480 1284(1225,1215,1184)1070 |-19.7 - -
Backhoe Trench 1, Zone 8 | Beta—32979 Freshwater marl 9170+£120 95204120 | ca. 10,466 -3.9 -2.9 -
Backhoe Trench 1, Zone 9 Beta—31671 Sediment 106.0+0.9%** 104.3+0.9% | No calibration -17.3 - -
Backhoe Trench 1, Zone 11 | Beta—31672 Sediment 104.740.8%*+ 103.6+0.8% No calibration -20.1 - -

*Indicates a stable isotope ratio measured on the apatite fraction of bone, otherwise measurements on bone are from gelatin.
**These represent percent of modem radiocarbon activity and are characteristic of samples that date to periods of nuclear testing.
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Table 27, continued

Uncorrected Corrected ¢ |&%0 | &N
Site and Provenience Lab Number Material Dated Age B.P. Age B.P. Calibrated Age B.P. Value | Value | Value
41WY113:
GX-15123-G | Human bone gelatin 940190 1088+90 1069(980)931 - - -
GX-15123-A | Human bone apatite 15304210 1830210 1999(1804,1786,1760)1530 —6.1% - -
Test Unit 2 GX-15122-G | Deer radius gelatin 2410£100 2560+100 2768(2742)2489 - - -
Test Unit 2 GX-15122-A | Deer radius apatite 27454235 3040+235 3479(3263)2887 —6.3* - -
Backhoe Trench 2, Zone 3 Beta-32198 Sediment 1610490 1680490 . 1706(1569)1515 =20.8 - -
Test Unit 2, Level 5/6 Beta—-32199 Sediment 2670100 27404100 2949(2850)2759 -21.1 - -
41WY140:
Backhoe Trench 1, Zone 2 | GX-15125-A | Turtle shell apatite 9040+415 9360+415 ca. 10,298 —4.9% - -
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Figure 9. Percent change between uncorrected and corrected radiocarbon dates.

220



Appendix D: Radiocarbon Dating

REFERENCES CITED

Hassan, Afifa A., John D. Termine, and C. Vance Haynes, Jr.
1977 Mineralogical Studies on Bone Apatite and Their Implication for Radiocarbon Dating. Radio—
carbon 19:364-374.

Prewitt, Elton R.
1981 Radiocarbon Dating. Appendix VIII in Cultural Resources Surveys and Assessments in Portions
of Hidalgo and Willacy Counties, Texas, by D. William Day, Jane Laurens—Day, and Elton R.
Prewitt, pp. 411-415. Reports of Investigations No. 15. Prewitt and Associates, Inc., Austin.

Stafford, Thomas W., Jr., A. J. T. Jull, Klaus Brendel, Raymond C. Duhamel, and Douglas Donahue
1987 Study of Bone Radiocarbon Dating Accuracy at the University of Arizona NSF Accelerator
Facility for Radioisotope Analysis. Radiocarbon 29:24-44,

Stafford, Thomas W., Jr., Klaus Brendel, and Raymond C. Duhamel
1988 Radiocarbon, 13C and 15N Analysis of Fossil Bone: Removal of Humates with XAD-2 Resin.
Geochimica et Cosmochimica Acta 52:2257-2267.

Stuiver, Minze, and Paula J. Reimer
1986 A Computer Program for Radiocarbon Age Calibration. Radiocarbon 28:2B:1022-1030.

Taylor, R, E.
1987 Radiocarbon Dating: An Archaeological Perspective. Academic Press, Orlando.

221






APPENDIX E: Application and Comparison of Two Water Pump Systems

Colin M. Garvey






INTRODUCTION

During the current project, two different
water pump systems were employed in water
screening. The following is a brief discussion of
their functions as well as advantages and dis—
advantages to practical archeological field appli—
cation. This is not intended to be a comparison of
makes and models but simply a comparison of
tested pump altemnatives.

THE AGRICULTURAL PUMP OR
POSITIVE DISPLACEMENT
ROLLER SPRAY PUMP

This apparatus is a proven system in its
normal agricultural stop—and-go spraying of
corrosive liquid fertilizers, pesticides, and herbi—
cides. This task requires a noncorrosive pump
with an ability to run multiple high pressure
discharge lines while protecting the system against
power surges. These qualities make it useful for
archeological water— screening applications,
particularly its ability to feed several stations at
once without a great loss of pressure. This is
accomplished by means of a manually preset
pressure relief valve located in the pump outlet
which reduces the chance of engine over—load
(Fig. 60).

overflow hose

high pressure

pump
~ station
_— hoses

intake hose

Figure 60. Drawing of agricultural pump.

Another convenience of the agricultural pump
is that it requires only 3/4-inch—diameter high
pressure hoses, eliminating the need for the
larger—diameter (2—inch or 3- inch) vinyl hoses

pressure relief valve
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utilized by trash and transfer pumps. Also, the
high pressure hoses are far less prone to punctures
and carry a greater pound per square inch (psi)
load without blowing fittings.

To power the agricultural pump in the field,
a S5-horsepower Briggs and Stratton horizontal
gasoline engine was used. This provided a maxi-
mum available pressure of 300 psi with a single
discharge line. Although no more than two dis—
charge lines were used, it is possible to operate
the system with more. Each additional discharge
line will reduce the psi to each screening station.
For example, each discharge line in a two—line
setup could carry as much as 150 psi, in four lines
75 psi and so on. By comparison, a typical
outdoor household spicket averages 40-60 psi.
While these figures represent ideal performance
levels but do not account for poor equipment
conditions, it is evident that a system such as this
is extremely useful in providing the various pres—
sure needs encountered in archeological water
screening.

THE TRASH PUMP

The trash pump is commonly used for arche—
ological purposes simply because it is generally
more available. Its design emphasizes movement
of large volumes at the expense of pressure. An
advantage of these pumps is the speed with which
they can drain flooded excavations by utilizing a
large—diameter hose. Additionally, many of the
newer models are equipped with engines that
include an automatic shut—off protecting against
damages resulting from low or no oil in the
crankcase.

The disadvantages of the trash pump are
many in comparison to the agricultural pump.
Since the trash pump is a volume mover, serious
problems from pressure feedback can result due to
alterations such as stepping down the main dis—
charge hose size to increase the pressure or
increasing the number of discharge lines off the
main discharge line (Fig. 61). It is important to
maintain a constant flow of water through the
discharge line or lines since the frash pump is not
equipped with a relief valve. The ideal would be
to allow the main discharge line to run freely but
this would require handling a two—inch—diameter
hose at the screening station which could be a very
cumbersome task. The trash pump is also subject
to additional strain when attempting to force water
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Figure 61. Drawing of trash pump showing main feeder hose and step—down mechanism for smaller hoses.

up steep inclines where screening stations must be
placed in some field situations.

SUMMARY

The basic difference between the two pumps
discussed here is their accomodation of pressure
and volume. For most screening operations, a
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controllable pressure system using an adjustable
nozzle is preferable to a constant high-volume
low-pressurc unalterable flow. An agricultural
pump system is not only more efficient, it is
considerably less expensive to customize or rent.
It can allow for far greater flexibility with less
labor. '
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INTRODUCTION

Archeological reconnaissance of a realigned
channel segment of the Mission-McAllen Lateral
west of Edinburg, Texas, was conducted for
Hidalgo County Drainage District No. 1 during the
month of April, 1989 by Prewitt and Associates,
Inc., Austin. This work is a continuation of a
survey program intended to mitigate damages (o
cultural resources resulting from implementation of
drainage improvements (Mallouf et al. 1977; Day
et al. 1981; Hall et al. 1987).

The Mission—McAllen Lateral ditch realign—
ment lies nearly 9.6 km (6 miles) west of the
Edinburg courthouse and 3.5 km (2.25 miles) south
of Highway 107. It extends from the north-south
Edinburg Canal westward nearly 800 m (0.5
miles) crossing Bentsen Road, then turns 90° north
for another 450 m (0.25 miles) to connect with a
previously surveyed segment (Fig. 62). The
Mission-McAllen Lateral lies in the lowland plain
(see Chapter 1). The realigned segment crosses an
area near an eolian depression, most of which has
been cultivated in the past. Presently, the portion
lying east of Bentsen Road is overgrown with
various acacia trees with virtually nc ground
cover. The remaining portion iS overgrazed
pasture with sparse grasses and few acacia trees.

METHODS, RESULTS, AND
RECOMMENDATIONS

The realigned segment was traversed in a
zigzag fashion between the marked right—of-way
boundaries from Bentsen Road to each end and
back again. The ground surface, including small
water ditches and rodent holes, was inspected for
signs of cultural materials.

No prehistoric or historic sites were discov—
ered during this surface reconnaissance. Malterials
observed include sparse land snails (Rabdotus sp.),
recent garbage, and recent bovid elements in
various stages of decay. No gravels were
observed except immediately adjacent to Bentsen
Road.

This realigned segment reveals no surface
evidence of archeological resources. However, in
kecping with previous programs of investigations
in the Hidalgo—-Willacy Drainage Ditch project, it
is recommended that this high—potential area
adjacent to the depression be reinspected following
the excavaiion of the ditch. Examination of the
ditch banks following construction should permit a
clearer understanding of geology in this area and
an opportunity to recognize buried sites.
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Figure 62. Section of USGS 7.5' Alton and Edinburg, Texas quadrangles showing survey areas.
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