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Abstract 

This repOli presents the findings of the data recovery program conducted at site 41MV120. The excavation was 
conducted under a contractual agreement with the Texas Department of TranspOliation under Texas Antiquities 
Pennit number 1622. A total of9,147 lithic artifacts, 30,903 g of fire-cracked rock, 1623 g of mussel shells, 
457 g of snails, 43 macrobotanical samples, 79 historic alii facts, and 15 bones was recovered from these excava­
tions. 41MV120 is a stratified Late Archaic site dating from ca. 2200-1200 B.P. It was periodically inundated by 
floodwaters fi'om the Rio Grande which buried a series of occupational levels. The site appears to represent a 
long-tenn pattem of redundant reuse. It presumably reflects a shOli-tenn campsite from which local telTace 
gravels were used for core reduction and tool production. Several species of aquatic and tenestrial resources 
were exploited while residing at the camp, including shellfish and medium- to small-sized animals. 
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Chapter 1: Introduction 

Bradley J. Vierra 

This report presents the findings of a data-recovery 
program conducted at site 41MV120, Maverick 
County, Texas. The work was initiated by the Texas 
Depmiment ofTransp01iation (TxDOT) under a con­
tractual agreement with the Center for Archaeological 
Research (CAR) of The University of Texas at San 
Antonio (UTSA). 4lMV120 is a stratified Late Ar­
chaic site situated along road FM 1589 in Eagle Pass 
(Figme 1-1). Preliminmy testing revealed the presence 
of intact featmes and subsmface cultmal deposits. This, 
in conjunction with the aggrading natme of the depos­
its, indicated that the site contained the potential of 
representing one of the few recorded gisements (sensu 
Collins 1995:374) in South Texas. Excavations re­
vealed that the site was periodically inundated by Rio 
Grande floodwaters, and that a series of occupational 
levels was preserved within the deposits. Infonnation 
derived from this study will therefore make an impor­
tant contribution towards om understanding of site 
formation processes, and the natme of prehistoric 
hunter-gatherer strategies in South Texas. 

FM 1589 is located nmih of the city of Eagle Pass. 
The existing two-lane road was scheduled to be wid­
ened, and the bridge replaced at nearby Elm Creek. 
Site records indicated that two archeological sites-
41MV107 and 41MV109-had already been identi­
fied within the project area (Hubbard and Fox 1990). 
TxDOT archaeologists conducted a pedestrian smvey 
of the right-of-way in April 1995, and recorded an 
additional site: 41MV120 (Ward 1995a). At this time, 
two backhoe trenches and 13 shovel tests were exca­
vated at 41MV120. The backhoe trenches and five 
shovel tests located west and south of the road failed 
to expose any cultural remains; however, five of the 
eight shovel tests excavated nmih of the roadway did 
expose bmied cultural deposits. 

The road improvement was performed under the An­
tiquities Code of Texas and a Memorandum of Under­
standing between TxDOT and the Texas Historical 
Commission (THC). Test excavations were conducted 

at site 41MV120 by TxDOT archaeologists in May 
1995 (Ward 1995b). Seven backhoe trenches, six 
1-x-1 m test pits, and five shovel tests were excavated 
in the area nmih of the road. Cultural deposits were 
identified in fom of the six backhoe trenches, and in all 
the test pits and shovel tests. Aliifact density generally 
declined from east to west, with debitage, a few re­
touched tools, bumed rock, mussel shells, snail shells, 
and bits of charcoal being recovered to a depth of about 
one meter. Although no diagnostic artifacts were found, 
fom intact features were identified. Three ofthese were 
possible hemihs, and one consisted of a mussel shell 
lens. Wood charcoal from a possible hemih and the 
mussel shell lens yielded radiocarbon dates of 1240 
and 1460 B.P., respectively. TxDOT, therefore, recom­
mended the site is eligible for inclusion in the National 
Register of Historic Places, and merits designation as 
a State Al·cheological Landmark, and that a data re­
covelY program should be implemented. The THC con­
curred with TxDOT's recommendations. In 
consultation with the THC, TxDOT developed and 
implemented a data-recovery plan to mitigate the ef­
fects that road improvement activities would have on 
41MV120. 

The data-recovery program at 41MV120 was conduct­
ed by CAR under Texas Antiquities Pennit number 
1622. The pennit was issued by the THC's Depmi­
ment of Antiquities Protection on December 8, 1995. 
The notice to proceed with the TxDOT project was 
received on December 12,1995. Fieldwork commenced 
shortly thereafter on December 18, 1995, and contin­
ued through February 14, 1996. Robeli J. Hard and 
C. Britt Bousman acted as Plincipal investigators, and 
John R. Cross as project director. Six backhoe trench­
es and 39 1-x-1-m hand-dug units were excavated with­
in the light-of-way. The hand excavations were situated 
in fom block areas, with continuing excavations in fom 
preexisting test pits. In total, 9,147 lithic miifacts, 
30,903 g of fire-cracked rock, 1,623 g of mussel shells, 
457 g of snails, 43 macrobotanical samples, 79 histor­
ic miifacts, and 15 bones were recovered from these 
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excavations. Cross supervised the lab processing and 
cataloging until his departure from CAR in May 1996. 
Bradley J. Viena assumed responsibility as project di­
rector in January 1997, supervising the artifact and 
samples analyses and the completion of the site exca­
vation report. All archaeological materials, field notes, 
photographs, and analysis data are curated at CAR. 

Report Organization 

This report presents the results of the data recovelY 
program conducted at site 41MV120. Chapters 2-5 
provide reviews of cunent and past environmental set­
ting' previous archaeological work, and cunent re­
search issues for South Texas and the project area. 
South Texas is characterized by a gently rolling to flat 
topography dissected by intermittent streams, and 
bounded by the Rio Grande along its border with 
Mexico. It is a hot and dry land which is most com­
monly refened to as the Brush Counhy, but was prob­
ably a savanna with grasslands and wooded thickets in 
the past when the site was occupied. Very little pale­
oenvironmental work has been done in the region, and 
the archaeological record is also poorly documented. 
Paleoindian through Late Prehistoric remains have been 
recorded in Maverick County; however, most ofthese 
sites date to the Late Archaic period. Sites situated in 
riverine settings appear to be characterized by large 
surface scatters, those in streamside settings contain 
burned rock middens, and uplands sites represent lithic 
procurement locations. Site 41 MV 120 fits this general 
pattern. That is, it represents a portion of a much lar~er 
surface scatter situated in a riverine setting and datmg 
to the Late Archaic period. The research design dis­
cusses several research contexts to be addressed by 
the data recovery program. These consist of studies 
concerned with past climatic and environmental change, 
site fonnation processes, and prehistoric adaptation and 
subsistence. 

Chapters 6-8 present the excavation methods, geomor­
phological study, and results ofthe fieldwork. The field 
excavation strategy was designed to expand on the 
TxDOT test units which had uncovered buried cul­
tural deposits. This was done in four block excavation 
areas which would provide contiguous information on 
the horizontal and vertical distribution of artifacts and 
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features. Lee C. Nordt conducted the geomorphologi­
cal study of the site and the local environs. The strati­
graphic sequence at 41MV120 is the result of the 
shifting position of the Rio Grande channel relative to 
the site area. Underlying point-bar deposits reflect the 
presence of the Rio Grande channel in the immediate 
area of the site ca. 6000-3000 B.P. During the period 
of site occupation (ca. 2200-1200 B.P.), the ancient 
confluence of Elm Creek and the Rio Grande moved 
about one kilometer to the south, with periodic flood­
ing and burial of site deposits. By about 1000 B.P., the 
river channel was downcutting and therefore deposit­
ing velY little sediment across the site. Instead, the sur­
face is characterized by relative stability, with little 
evidence of human occupation. Excavations at 
41MV120 recovered a large amount of cultural mate­
rial, primarily lithic artifacts and burned rock, with 
some mussel and snail shells, and bits of charcoal and 
bone. Only a few relatively intact features were en­
countered, consisting mainly of isolated clusters of 
burned sandstone. Overall artifact density decreases 
from east to west across the site, with the area of high­
est density being situated adjacent to Elm Creek. Cul­
tural remains were recovered up to 1.2 m in depth where 
excavations ceased. The middle and lower levels ofthe 
excavations exhibited the highest artifact densities. 

The results of the artifact analyses and site structure 
studies are presented in Chapters 9-16. The lithic as­
semblage is characterized by core reduction and tool 
production activities. Prepared cores and large flake 
blanks were apparently brought to the site from a sepa­
rate procurement location. Cherts cobbles were ob­
tained £i·om local tenace gravels, and heat h·eated to 
increase their knappability. The presence of early-, 
middle-, and late-stage bifaces attests to the manufac­
turing of these tools at the site. Various Late Archaic 
projectile points were identified, including Shumla, En­
sor, Marcos, Montell, and Marshall. The points are 
heavily resharpened, and were discarded after break­
age and exhaustion. The analysis indicates that cores, 
bifaces, and projectile points were presumably removed 
from the site for use during the remainder of the group's 
annual rounds. 

Burned rock is dishibuted in varying densities across 
the site, with only a few intact features identified. These 
materials are composed of sandstone from local out-



crops, and cobbles from ten-ace gravels. The cobbles 
are made of chert, limestone, rhyolite, qumizite, and other 
materials. Results of the archaeomagnetic analysis of 
core samples taken fi'om the bmned rocks indicate that 
only five of20 rocks remained in place. Most of these 
are included within clusters ofbumed sandstone. It ap­
pears that most of the intact features were heated to low 
temperatmes, and the disturbed samples to higher tem­
peratures. Sandstone might have plimmily been used 
for domestic hemihs, and the cobbles in small, lined 
ovens. 

Forty-three macrobotanical samples were analyzed by 
J. Philip Dering. The majOlity ofthe charcoal was iden­
tified as mesquite. Samples taken fi'om two bmned 
stumps were identified as mesquite and acacia. Robeli 
Howells identified three species offi'eshwater shellfish 
in the site collections. These species inhabit both stream 
and liveline habitats. Most of the individuals are smaller 
juveniles, indicating they were primarily collected from 
shallow waters. Only a few shells still retain their outer 
lings; however, those that do exhibit broad growth rings 
reflecting that they may have been collected during the 
warm growing season from spring to fall. Four species 
of ten-estrial snails were identified by Ali Metcalf. 
There are relatively few smaller individuals, and no 
aquatic species represented. This bias may indicate that 
snails were collected and consumed by the prehistoric 
site inhabitants. Only 15 animal bones were recovered 
during the excavations. The analysis conducted by 
Barbara A. Meissner revealed that most of these are 
unidentifiable fi'agments, with some mannnal and fi'og 
bones. Anne A. Fox analyzed the historic miifacts, 
which consist of glass, metal, and ceramic items. They 
all date to the twentieth centUlY, and are primmily lim­
ited to the upper levels of the excavations. 

The site structure study conducted by Vierra reviews 
the geomorphological evidence in respect to the depo­
sitional sequence represented at the site, and the pos­
sible effects of periodic flooding on site cultural 
deposits. Analyses of scatterplots and artifact compo­
sition by individual levels reveals some of the intr-ica­
cies in site strl1cture and activity organization. A series 
of "sediment packages" was identified in the study of 
the distribution of mean debitage weight by level. These 
occur in 20-40-cm intervals across the site. These pack­
ages appear to relate to changes in alluvial sedimenta-
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tion rates, and the preservation of multiple occupation 
levels. 

A series of explicit research questions based on the 
previously discussed research contexts are presented 
in Chapter 17. These questions are designed to evalu­
ate the research issues raised in Chapter 5. These is­
sues fall under the general research contexts of site 
fonnation processes, climate and environment, and 
subsistence and adaptation. More specifically, the con­
text of site formation processes involves aspects of site 
geomorphology, paleotopography, chronology, and site 
occupational history. The climate and environment 
context reviews the geomorphological and m-chaeologi­
cal evidence for past enviromnental conditions. The 
subsistence and adaptation context includes issues in­
volving subsistence and seasonality, technology (i.e., 
thermal features and stone tool technology), site struc­
ture, site function, and regional land use. Reconnnen­
dations for furore research are given in the final chapter. 
Various data sets are provided in the appendixes. 



Chapter 2: Environmental Background 

Bradley J. Vierra 

The South Texas Region 

Site 41MV120 is located in South Texas near Eagle 
Pass in Maverick County. The geographic region of 
South Texas covers roughly 80,000 km2

, and is bounded 
on the west by the Lower Pecos region, on the north by 
the Edwards Plateau, on the east by the Lower Gulf of 
Mexico coast, and the south by the Rio Grande 
(Norwine 1995:138). This region can be further di­
vided into the South Texas (or Rio Grande) Plain and 
the Coastal Plain (Arbingast et al. 1973), or the Mes­
quite-Chaparral savanna and coastal prairie (Tharp 
1944). Other researchers separate the region into the 
Middle Nueces Zone, upland Brasada, and Rio Bravo 
(Rio Grande) corridor (McGraw et al. 1987); or the 
Nueces-Guadalupe Plain and Rio Grande Delta (Black 
1989a). Figure 2-1 illustrates the Rio Grande Plain 
the Nueces-Guadalupe Plain, and the Brasada/Sand 
Sheet, with adjacent Coastal Plain and Edwards Pla­
teau. 

South Texas is characterized by a gently 
rolling to flat topography dissected by in­
tennittent streams. The region is most 
commonly referred to as the Brush Coun­
try due to a heavy cover of brushy veg­
etation. It is a hot and dry land, with a 
mixed biota including Neotropical with 
Sonoran and Austroriparian species (Blair 
1950). The following environmental de­
scription provides a brief baseline study 
for understanding the context of hunter­
gatherer land use in the arid South Texas 
regIOn. 

Climate 

South Texas is a transition zone between 
the arid west and moist east, and the 
winterless tropical climates to the south 
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and seasonal middle-latitudes to the north. Several fea­
tures characterize the climate of the region: 1) a lim­
ited amount of available moisture, declining from east 
to west; 2) extreme inter-annual rainfall variability; 
and 3) high temperatures and rates of evapotranspira­
tion (Norwine 1995). 

The mean annual temperature for South Texas ranges 
from 66°-73 of, with the coolest temperatures in Janu­
ary and the hottest in July. Average temperatures for 
January range from 38°-60°F and in July from 82°-
86°F. Roughly one-third to one-half of the year exhib­
its "hot days," with temperatures above 90°F. The 
average number of freezing days is only 10 for the re­
gion (Norwine 1995). The weather station in Eagle Pass 
has a 40-year climatic record from 1939 to 1980 (Of­
ficeofStateClimatology 1987:339-340). The recorded 
high is 115 OF and the low is 10°F. The area exhibits a 
285-day growing season, with frost- free days running 
from February 21 to December 3. The length of the 
growing season decreases from south to north with in­
creasing seasonality and cooler temperatures. 

I Rio Grande Plain 
2 Nueces-Guadalupe Plain 
3 Brasada/Sand Sheet 
4 Coastal Plain 
5 Edwards Plateau 

Figure 2-1. Biogeographical regions of Texas. 



The region is characterized by high inter-annual rain­
fall variability, with greater variation in the west. 
Norwine (1995: 142-143) reports that the coefficients 
of variations (CV) average 30 percent in the east and 
36 percent in the west. These CVs are only surpassed 
by rainfall patterns in tropical Brazil which exhibits 
CV s greater than 40 percent. Eagle Pass has a mean 
annual rainfall of 529 mm (20.8 inches), vs. 708 mm 
(27.9 inches) on the coast at Corpus Clu·isti. The mean 
annual precipitation pattern at Eagle Pass shows a bi­
modal distribution of rainfall with peaks in May (810 
mm; 31.9 inches) and September (730 mm; 28.7 
inches). Thunderstorms account for most of this rain­
fall, and primarily occur from April to October and 
peak in May. The wann, moist air for these storms is 
derived from two sources: the Gulf coast carries south­
easterly winds, and the Pacific Ocean southwesterly. 
Both can collide with cool dry continental air from the 
north, creating thunderstorms (Office of State Clima­
tology 1987:339-340). Due to high evapotranspira­
tion rates, these heavy rain months are the only time of 
the year when surplus water is produced. Given the 
extreme variation in annual rainfall, these surpluses 
are, however, onl)~ produced dUling wet years. 

Hydrology 

The South Texas region is drained by the Nueces River 
and the Rio Grande, which trend southeast toward the 
Gulf of Mexico. The Nueces River, with the Frio River 
as a major tributary, is part of a watershed originating 
on the Edwards Plateau. Other streams which are part 
of this drainage system eventually flow into the Nueces 
River. A few streams west of Eagle Pass drain directly 
into the Rio Grande or the Pecos River, which runs 
into the Rio Grande above Del Rio. Smaller intermit­
tent streams seasonally drain toward the Rio Grande 
from the adjacent upland areas to the west and east of 
the river; Elm Creek, located adjacentto site 41MV120, 
is one of these. The Rio Salado takes a southeastern 
route similar to the Nueces River, but on the Mexican 
side of the border. It drains various streams which origi­
nate in the mountainous areas of northeastern Mexico, 
and eventually empties into the Rio Grande near Fal­
con Reservoir. 
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In addition to the Rio Grande and local intermittent 
streams, springs in Maverick County provide sources 
of water (Brune 1981). Few springs are actively flow­
ing in the county today, primarily due to the geological 
substrate being shales, and the easterly dip of the rock 
fonnation which carries underground water away from 
the area. In contrast, these features have produced a 
series of springs on the Mexican side of the border. 
The local Maverick County springs are found in sand 
and gravel terraces along the Rio Grande. Brune 
(1981 :306-307) identifies five springs in the county­
Frenchman Springs, Wipff Springs, Rosita Springs, 
Indio Springs, and Ojo Encinal-all but one of which 
are situated adjacent to the Rio Grande. More springs 
were undoubtedly present in the past, but have since 
dried up due to irrigation and overgrazing. All five 
springs were visited by Brune, who states that "many 
metates, manos and projectile points" were associated 
with several of them (Brune 1981:307). This indicates 
that springs were an important source of water for the 
prehistoric inhabitants of the area, and that they were 
repeatedly used as temporary campsites. Spring-fed 
pools or streams provide clean sources of water, in 
contrast to river water which can be turbid and may 
contain clay, silt particles, and debris. 

Limited amounts of surface water may be present dur­
ing wet years in playas or depressions in bedrock out­
crops (tinajas), providing a temporary and seasonal 
water supply. These waters are conditioned by an­
nual rainfall patterns, local thunderstorms, and run­
off conditions. 

Geology 

Most of Maverick County is covered by two Upper Cre­
taceous geologic fonnations: the Escondido Formation 
and the Olmos Formation (Barnes 1976). The former 
contains clay, sandstone, siltstone, and limestone rang­
ing from 60-270 m in thickness. The upper portion of 
the deposit is dominated by siltstones and limestones; 
whereas, the lower section contains mostly mudstones 
and sandstone. The Olmos Fonnation consists of clay, 
sandstone, and coal, with some silicified wood ranging 
from 120-150 m in thickness. Quaternary fluvatile ter­
race gravel deposits are also present along the Rio Grande 
(Barnes 1976). Field inspections by CAR indicate that 



the gravels consist mostly of chert, with some rhyolite, 
limestone, basalt, chalcedony, quartzite, volcanic brec­
cia, sandstone, and silicified wood (see Chapter 9). 
Uvalde gravels are also present in a north-south trend­
ing band in the western section of the county. These lag 
gravels occur in the soils on upland interfluves which 
are underlain by the Escondido Fonnation. They typi­
cally contain chert, quartz, quartzite, limestone, and si­
licified wood. These gravels do not have a local origin, 
but probably originated through ancient alluvial pro­
cesses across eastern New Mexico to central and south­
ern Texas (Byrd 1971). CAR's field inspections oflag 
gravels along Highway 57 east of Eagle Pass indicate 
that they are primarily composed of chert, with less 
quartzite, basalt, limestone, silicified wood, chalcedony, 
andesite, and volcanic breccia (see Chapter 9). These 
all appear to have been derived from west, central, or 
south Texas sources. 

Soils 

The soils ofthe Rio Grande Plain in the area ofMaver­
ick County vary in respect to context. The uplands are 
generally characterized by deep sandy clay loams 
(Copita-Pryor-Dant association), deep silty clay loams 
(Elindio-Montell association), and deep clays (Catarina­
Maverick association). Shallow gravelly loams and 
loams (Jimenez-Olmos-Zapata association) are present 
in terrace settings. In the floodplains of ephemeral drain­
ages, the soils are characterized by deep sandy loams 
and loams (Brundage-Dant association); whereas, the 
Rio Grande valley floodplain contains deep sandy loams 
and silty clay loams (Lagloria-Laredo association) 
(Stevens and Arriaga 1977). 

Site 41MV120 is specifically located on silty clay loam 
soils (Laredo series) overlying Rio Grande terraces. A 
representative profile is characterized by an A horizon 
which is a dark grayish brown silty clay loam about 
45 cm thick; a B horizon of about 45 cm of silty clay 
loam; and an underlying C horizon which is a very 
pale brown silt loam with some threads and concre­
tions of calcium carbonate. Inclusions of fine quartz, 
limestone, sandstone, igneous pebbles, snail fragments, 
and mica flakes are present in the soil profile (Stevens 
and Arriaga 1977:14-15). 
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Flora 

The regional flora of South Texas has been classified 
as being part of the Tamaulipan biotic province ex­
tending out from northeast Mexico. This is the only 
part of Texas where some vegetation exhibits growth 
throughout the year (Blair 1950). Thorny brush is the 
dominant vegetation today, but this is a relatively re­
cent OCCUlTence, with a mix of woody and grassland 
species providing a savanna enviromnent during pre­
historic times (Archer 1995; Black 1989b; Hester 1980, 
1995; Inglis 1964). 

On sandy soils, the brush includes mesquite with mixed 
grasses. In contrast, clay soils support mesquite 
(Proposisjulijlora), various species of Acacia, and mi­
mosa, granjeno or deseli hackberry (Celtis pallida), 
lignum vitae (POI-hera angustifoha), cenizo 
(Leucophyllum texanum), white brush (Aloysia 
texana), prickly pear (Opuntia lindheeimeri), tasajillo 
(Opuntia leptocaulis), and species of Condalia and 
Castela (Blair 1950). 

Vora's (1990a) study at the Santa Ana National Wild­
life Refuge in Hildalgo County provides an excellent 
examination of Rio Grande plant ecology. Although 
the refuge is located some distance downriver from the 
Eagle Pass area, it provides one of the few detailed 
studies of Rio Grande flora. Vora identified several 
different plant communities in this area of the lower 
valley: 1) the Rio Grande riparian/river bank commu­
nity with willow (Salix sp.), sugarberry (Celtis 
laevigata), cedar ehn (Ulmus crassifolia), and Mexi­
can ash (Fraxinums berlandieriana); 2) the aquatic 
community with pondweeds (Potamogeton sp.), and 
California bulrush (Scrip us calif amicus); 3) the sea­
sonally flooded community with huisache (Acacia 
smallii), sugarberry, and retama (Parkinsonia 
aculeata); 4) the floodplain bottomland cOlllimmity with 
cedar elm, tepeguaje (Leucaena pulverulenta) , west­
ern soapberry (Sapindus drwnmondii), sugarbeny, 
honey mesquite (Prosopis glandulosa), anacua (Ehretia 
anacua), persimmon (Diospyros texana), and granjeno; 
5) the floodplain chapalTal community with Texas 
ebony (Pithecellobium flexicaule), cedar elm, and 
honey mesquite; and 6) the upland brush community 
with mimosa (Mimosa malacophylla), blackbrush 



(Acacia rigidula), allthorn (Castela texana), cenizo, 
and granjeno. 

Vora (1990b) also provides a rare view of seasonal 
patterns in plant growth and reproduction within the 
refuge. Rainfall and soil moisture are critical factors 
in allliual plant growth. Three active peliods of growth 
occur: first in February, then in late May to June, and 
finally from late September to November. Green fl.-ui ts 
are already available by early April, with the greatest 
amount of edible fruits being present during the sum­
mer; however, some warm weather plants have two 
growing seasons, with a second crop offruit becoming 
available during the late fall. Specifically in South 
Texas, green :li-uits are first observed on plants like the 
guayacan, Texas huisache, and Texas paloverde in 
April. By May fl.-uits are visible on anacua, Mexican 
ash, retama, honey mesquite, brasil, Texas huisache, 
tepeguaje, Texas sugarbeny, lotebush, granjeno, Texas 
persimmon, and colima. In June the Texas sabal palms 
begin to produce fruit, later in the month the fruits of 
the Texas huisache, retama, Texas plickly pear, ananIa, 
brasil, coyotillo, lotebush, and coral bean are begin­
ning to ripen. Then in July and August, most of the 
remaining fruits of the Texas sugarbeny, guayacan, 
granjeno, Texas ebony, colima, blackbrush, cenizo, 
honey mesquite, Texas persilmnon, black mimosa, and 
Texas paloverde are ripe. September rains initiate a 
period of new plant growth, and the cedar elm drops 
its fruit in late September/early October. By Novem­
ber a second crop of fruit has developed on the Texas 
persilmnon, western soapbeny, retama, brasil, Texas 
plickly pear, and tasajillo. Some legumes like Texas 
ebony and huisachillo continue to hold their pods 
through auhum1 and winter. 

Fauna 

The South Texas Plains exhibit some of the greatest 
malmnalian species diversity in the state; other areas 
with high diversity include the Trans-Pecos, the Ed­
wards Plateau, and the Rolling Plains. In contrast, the 
eastern areas of the state exhibit lower species diver­
sity (Davis and Schimdler 1994). Sixty-one species of 
malmnals, 36 snakes, 19 lizards, and several species 
of hUiles, salamanders, and fi"ogs are present in the 
region (Blair 1950). 
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The majority ofthe species are small-sized mammals 
including two species of cottontail (Sylvilagus), black­
tailedjackrabbit (Lepus cali/amicus), three species of 
ground squilTel (Spermophilus), the black-tailed prai­
rie dog (Cynomys ludovicianus), five species of pocket 
gopher (Geomys), 10 species of mice (Perognathlls, 
Chaeotodiplls, Peromyscus, Baio711Ys, and 
Onycho711YS), two species of kangaroo rat (Dipodomys) , 
porcupine (Erethizon dorsatu711), beaver (Castor 
canadensis), ringtail (Bassariscus as tutu), raccoon 
(Procyon lotor), white-nosed coati (Nasua narica), and 
three species of skunk (Mephitus). The few medium­
sized mammals include the collared peccaly (Tayassll 
tajacu), white-tailed deer (Odocoilells virginianlls), and 
pronghorn (Antilocmpa americana), with numerous 
species of carnivores. The latter includes long-tailed 
weasel (Mllstela frenata), gray fox (Urocyon 
cinereoargenteus), badger (Taxidea taxus) , bobcat 
(Lynx I"l!fus) , ocelot (Felis pardalis), mal"gay (Felis 
wiedii), coyote (Canis latrans), mountain lion (Felis 
concolor), and jaguarundi (Felis yagouaroundi) (Davis 
and Schimdler 1994). 

Approximately 50 species offish have been identified 
in the Lower Rio Grande including carp (Cyprinlls), 
catfish (Ictalurus), minnows (Notropis), shiner (Not­
ropis), shad (Alosa), suckers (Castostol1111s), the Rio 
Grande darter (Etheostoma grahami), and the Rio 
Grande perch (Cichlasoma cyanoguttatll711) (Lee et al. 
1980). Species abundance and diversity has probably 
declined during historic times due to flood-control 
measures, lowering of water tables, and pollution. 
Hubbs et al. (1991) note that about half of the Rio 
Grande species west of the Pecos River in the Chihua­
hua Deseli region are extinct or endangered. Besides 
fish, 11 species of mussels have been identified in the 
Rio Grande: paper pondshell (Anodonta imbecillis), 
Tampico pearlymussel (Oytonnaias ta711picoensis), 
yellow sandshell (Lampsilis teres), washboard (Meg­
alonaislls nervosa), Texas hornshell (Popenaias 
popei), salina mucket (Potamilus salinasensis), two 
species of Quadrula, two species of Taxolasma, and 
Mexican fawnsfoot (Trllncilla cognata) (Howells et 
al. 1996a). Snails are another mollusc present in the 
region, with eight species oftelTestrial snails being rep­
resented, including two species of Rabdotus (Cheahun 
and Fullington 1971, 1973; Fullington and Pratt 1974). 



The Rio Grande valley is a natural flyway for birds 
with 138 species being pennanent or seasonal resident~ 
of the region. Many species are seasonal winter resi­
dents (e.g., ducks and doves), while others are summer 
(e.g., flycatchers), or summer and winter residents (e.g., 
spalTows) (Rappole and Blacklock 1994). Game spe­
cies include wild turkey, waterfowl, quail, and dove, 
with the greatest numbers of species being located in 
the river valleys or wooded areas along streams (Texas 
Game, Fish, and Oyster Commission 1945). 

Paleoenvironment 

Little infonnation is available conceming the paleoen­
vironmental conditions of South Texas. This is in pmi 
due to poor preservation conditions (e.g., high soil pH 
and low organic content), and the lack of environmen­
tal features conducive to preservation (e.g., dlY caves, 
peat bogs, or lake deposits) (Blyant and Holloway 
1985:60). Although some preliminmy work has been 
done in the Choke Canyon Reservoir area (Hall et al. 
1982, 1986), most of the regi6na1 paleoenvironmental 
studies have been conducted in Central Texas (Bous­
man 1997; Blyant 1977; Collins 1995; Holloway and 
Blyant 1984; Holloway etal. 1987; Johnson and Goode 
1994; Nordt et al. 1994), with some in the Trans-Pecos 
(Shafer and Blyant 1977), and nOliheastem Mexico 
(Blyant and Riskind 1980; Van Davender 1990). In a 
tree-ring study, Stahle and Cleaveland (1993) were able 
to identify similarities in changing climatic conditions 
between nOliheastern New Mexico, South Texas, and 
Central Texas. 

The general pattem outlined for Central Texas is broadly 
applicable to South Texas. Figure 2-2 depicts several 
paleoenvironmental reconstructi ons for the post -12,000 
B.P. peIiod (Bousman 1997; Johnson 1995), and the re­
gional archeological sequences for Cenh'al Texas (Col­
lins 1995; Johnson and Goode 1994), South Texas 
(Hester 1995), and the Coastal Plain (Black 1989a). 

The environment from ca. 12,000-800 B.P. is character­
ized by mesic conditions associated with the end of PIe is­
tocene and beginning of the Holocene (Figure 2-2). This 
is followed by a period of xeric conditions from about 
8000-4500 B.P., dUling which the region wihlessed a 
moist peak at ca. 6000 B.P., and then an extreme illy and 

9 

waml low denoted as the Altithe1111al ca. 5000 B.P. A 
general h'end toward more mesic conditions is seen from 
about 4500 B.P. to the present, with peaks at ca. 3000, 
2000, and recent. Holloway's (1986) study of charcoal 
samples from the Choke Canyon Reservoir sites indi­
cated a stable enviromnent for the past 6,000 years. This 
was based on the continual presence of several species 
from two habitats which were exploited for fuel wood. 
One of these habitats contained Acacia and Proposis 
(mesquite), and the other was a riparian setting with 
hickOlY, willow, and persimmon. This indicates that 
mesquite was already present in the area dUling prehis­
tOlic times and then later expanded out of the valleys 
into upland areas dUling historic times (Hester 1995). 

Steele and Assad Hunter's (1986) faunal analysis iden­
tified the presence of species characteristic of the 
Tamaulipan Biotic Province on sites dating fi'om Late 
Archaic to Late Prehistoric times (ca. 2400-300 B.P.); 

however, this fauna was more diverse than today, pos­
sibly indicating milder summers and winters. Hulbeli's 
(1984) study of lagomorphs from cenh'al Texas sites 
identified three major period of climatic change during 
the Holocene: 9000-5000 B.P., more mesic than today; 
5000-3000 B.P., more xeric than today; and 3000-400 
B.P., a climate similar to today's. 

Robinson's (1982) study of phytoliths fi'om the Choke 
Canyon Reservoir sites provides a more detailed pale­
oenvironmental reconstruction for the South Texas re­
gion. Based on his analysis of samples fi'om several 
archeological sites, Robinson was able to define a long­
term sequence of climatic change from 5300-1000 B.P. 

This sequence was generally characterized by xeric 
conditions, separated by two major mesic periods. The 
first mesic interval occurs fi'om about 5330-4300 B.P., 

and the second fi'om ca. 3200-2500 B.P. This corre­
sponds with the longer sequence defined in his earlier 
study of sites in Goliad County (Robinson 1979). 

The phytoliths fi'om trees and palms show a marked 
depression in their presence at ca. 5500 B.P. (Alti­
thennal), bounded by peaks at about 7500 B.P. and fi'om 
2500 B.P. (Robinson 1979). In contrast, the tall grass 
phytoliths indicate the presence mesic intervals at about 
5500 B.P., and 2500 B.P. to the present. These latter 
patterns are evident in the Choke Canyon study. 
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Figure 2-2, Paleoenvironmental and regional chronology for South and Central Texas, 

Summary 

The South Texas environment is characterized by the 
transition from winterless tropical climates in the south, 
to seasonal middle latitudes to in north. As such, the 
region is sensitive to changes in climate. We might there­
fore expect the northward expansion of species during 
times of decreased effective moisture and warmer tem-
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peratures, and the southward expansion of species dur­
ing periods of increased effective moisture and cooler 
temperatures. These changes may have had drastic ef­
fects on regional resource structure and the land-use 
strategies implemented by the prehistoric inhabitants 
of the region. 



Chapter 3: Archaeological and Ethnohistorical Background 

Barbara A. Meissner and Bradley J. Vierra 

The archaeological and ethnohistorical background 
presented here is a general summary of what little sys­
tematic information is available about the prehistory 
and protohistOlY of South Texas. It should be noted, 
however, that this sununalY is based largely on data 
from the Central Texas region, northeast of Maverick 
County. Too little work has been done in the region in 
and around Maverick County to produce a well-de­
fined culture histOlY of the area based on local data 
(Black 1989a:48). The use of a culture histOlY for the 
Rio Grande Plains that was originally developed in 
Central Texas has been considered acceptable in the 
past because of the similarity of many artifact assem­
blages, especially the projectile point fonns, over much 
of both Central and South Texas (Black 1989b:48). 
Although Hester (1976:5) pointed out the need for a 
better understanding of regional variation in South 
Texas over 20 years ago, it is clear that this objective 
has not yet been reached. Recently, Hester (1995:433) 
stated, "the characteristics ofthe South Texas archaeo­
logical record, and the comparative lack of intensive 
excavations, all conuibute to a clrronology that remains 
poorly known." 

The "characteristics" of South Texas sites which con­
u·ibute to the problem include the fact that most sites 
are open campsites, often with completely superficial 
or very shallow artifact-bearing zones, which were ei­
ther deposited on soils stable over thousands of years 
or are the result of serious erosion and deflation (Hes­
ter 1995:429). Many of these sites are "occupation 
zones," that is, long, narrow stretches along creek or 
river banks with a thin scatter of artifacts showing a 
wide variety of temporal diagnostics in a confusing 
horizontal array. While the fOlmation of such zones is, 
in itself, a distinctive regional u·ait, the analysis of 
material from such sites is difficult (Hester 1995:430). 
The rarity of buried, undisturbed, su·atified sites in the 
region has severely limited the kind of reseal·ch neces­
sary used to constmct a regional clrronology. Thus, 
the general clu·onology provided below is in serious 
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need of confirmation or modification by continuing ar­
chaeological work. 

A Generalized Culture History 
for South Texas 

The clu·onological sequence for South Texas discussed 
here (see Figure 2-2) is based mainly on Black (1989a, 
1989c), Collins (1995), Hester (1995), and Turpin 
(1995). Following Black (1989c:25), the tenn "inter­
val" is used to avoid confusion with more formally de­
fined temporal and cultural designations such as phase, 
aspect, or stage. All interval dates should be consid­
ered estimates. 

Paleoindian Interval 
(12,000-11,000 B.P. to 8000 B.P.) 

The early Paleoindian period is not well understood in 
South Texas. Much of what is known has been ex­
u·apolated from Central Texas and the Southern Plains 
(Black 1989a:48). An early Paleoindian presence in 
South Texas is represented almost entirely by surface 
finds of Clovis and Folsom points (Hester 1995:433-
434). Few recorded buried sites in the region contain 
unmixed evidence of Pleistocene inhabitants. 

A recent examination of pollen evidence suggests that 
a severe illy period occurred in Central Texas between 
12,500 and 12,000 B.P. (Bousman 1997). Isotopic evi­
dence suggests this event also occurred in South Texas 
(Bousman 1992). Afterward the environment was more 
mesic, although considerable variability was seen dur­
ing the next 3,000 years. At about 9000 B.P. was an­
other very xeric period, followed by about 1,500 years 
of relatively mesic conditions. 



Little is known about subsistence during this period. The 
protected enviromnent of the my caves of the Trans Pecos 
has yielded some information about which anima~s w~re 
hunted. Burned and butchered Pleistocene specIes, 111-
cluding horse, camel, elephants, and bison, have been 
f0l111d with radiocarbon dates plior to 11,000 at Bonfire 
Shelter (Tmpin 1995:543). The association of Clovis 
and Folsom points with some now-extinct megafauna 
species in other paris of Nmih America has led to the 
belief that early Paleo indians were focused largely on 
hlmting these large animals. Both Hester (1995:435) and 
Collins (1995:381), however, note that exploited food 
resomces were actually more diverse, including not only 
the large Pleistocene herbivores but also smaller mam­
mals, turtles, tmioises, alligators, and presumably nu­
merous plant materials. 

The extinction of many Pleistocene species of large 
marmnals roughly 10,000 years ago coincided with the 
beginning of the later pari of the Paleo indian interval. 
The cmmnon projectile points :limn this time are Golon­
drina, St. Mary's Hall, Scottsbluff, and Angostura 
(Hester 1995:435). Often associated with Paleoindian 
points are finely flaked end scrapers made on blades, 
and bifacial Clear Fork tools (Black 1989c). The lev­
els of Hinds Cave (41 VV 456), in Val Verde County, 
which date to the latter pari of the Paleo indian interval 
show a wide range of exploited species (Lord 
1984:240). Twenty-nine taxa were identified, of which 
21 were mammals, 4 were birds, 3 were reptiles, and 1 
was fish. Of the identified marmnal specimens, 12 were 
rats and mice, 7 were cottontail rabbits, and only one 
was deer. It should be noted that the vast majmity of 
the rat and mice taxa do not occm natmally in the caves 
or rockshelters of the region. The excavation of a Golon­
drina component of Baker Cave in Val Verde County 
supports this model of diverse resource exploitation 
(Hester 1995). 

The transition from the Paleoindian to the Archaic is 
poorly understood (Black 1989a:49; McKinney 1981). 
The shift from lanceolate to steImned points at the end 
of the Paleo indian is clear, but the causes for this shift 
in teclmology are not. Another characteristic ofthe Ar­
chaic, as opposed to the Paleoindian interval, is the 
increasing regionalization of tool types, especially pro­
jectile points. While Clovis and Folsom points can be 
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found over much of Nmih America, the later Paleo­
indian points are less widespread in distribution. With 
the Early Archaic, the h"end toward more regional dis­
tribution of tool types becomes clear. 

Early Archaic Interval 
(8000 B.P. to 4500 B.P.) 

Hester (1995 :436) defines two widespread "horizons" 
for the Rio Grande Plains during the Early Archaic 
interval: the Early Comer Notched (8000-5500 B.P.) 

and the Early Basal Notched (5500-5000 B.P.). He 
believes that the distinctive Guadalupe biface may be 
associated with the fonner. The early comer-notched 
points include Uvalde, Mariindale, and Baker. The ear"ly 
basal notched points include Bell and Andice. 

The environment of Central Texas seems to have begun 
a long peliod ofvelY my conditions fi"om about 7500-
4500 B.P. The exceptions are a marked low at 5000 B.P. 

(Altithennal), and a brief respite ar"Olmd 6000 B.P. (Bous­
man 1997). Almost no direct evidence of Early Archaic 
subsistence is known in the vicinity ofMavelick County. 
This is largely due to the paucity of excavated sites, and 
the poor preservation of faunal and plant remains on 
sites within the Rio Grande Plains region (Hester 
1995:439). However, the faunal analysis fi"om Early 
Archaic levels of Hinds Cave in Val Verde County indi­
cates a wide variety of animals was being exploited (Lord 
1984 :246-24 7). Thiliy-one Mannnalia taxa were recov­
ered as well as 7 of birds, 2 oftmile, 1 each oflizards 
and fi"ogs, and 5 of fish, for a total of 47 identified taxa. 
Among the mammals, rats and mice were represented 
by 16 specimens, cottontails and jack rabbits by 11, 
and deer by only one. 

Dillehay (1974) has shown that bison are largely ab­
sent from sites in the southem plains and South Texas 
during the earlier pari of this peIiod; however, Collins 
points out that bison were present in Cenh"al Texas 
during a mesic peak ca. 6000 B.P., when bison-hunting 
groups might have moved into the region (Collins 
1995:384). Settlement pattems indicate sites are usu­
ally found on terraces near water or on the hilly areas 
overlooking valleys (Hester 1995:439). 



Middle Archaic Interval 
(4500 B.P. to 2500 B.P.) 

There is a general consensus that the Middle Archaic 
saw an increase in population in Central and South 
Texas (Black 1989a:51, 1989c:28; Prewitt 1981 :73). 
In South Texas this interval is characterized by the pres­
ence of Tortugas points, along with examples of the 
more widely used Pedemales, Langtly, and Bulverde 
points (Black 1989a:49; Hester 1995:438). Manos and 
metates are velY common £i'om this period, into the 
Late Archaic. In addition, distally beveled tools, tubu­
lar pipes, and tliangular bifaces (which persist through­
out the Archaic) are conunon (Black 1989c; Hester 
1995). 

A recent analysis of pollen data (Bousman 1997) sug­
gests that the Middle Archaic in Centl'al Texas became 
relatively more mesic from 4500 to about 2500 B.P., 

with a peak at 3500 B.P. Conditions began to dlY out 
again ca. 2500 B.P., although this xeric phase was rela­
tively mild. Robinson's (1979) study of phytoliths £i'om 
Goliad County sites indicates an increase in arboreal 
species during this time. 

Data £i'om Choke Canyon, to the east of Maverick 
County, suggest a distinct subsistence strategy based 
on the intensive exploitation of vegetal resources, in­
cluding acorns and mesquite beans (Hall et al. 
1986:401). Although not as numerous or as large as 
those found in Centl'al Texas, accumulations ofbumed 
rock are also found in the region, containing miifacts 
datable to this interval. A definite shift in utilization of 
vertebrates during the Middle Archaic is seen at Hinds 
Cave (Lord 1984:214-215). These levels contained 32 
identified taxa ofveliebrates, of which 18 were mam­
mals, 4 were reptiles, and 7 were fish. Of the identified 
mammal specimens, 7 were rats and mice, 6 were rab­
bits and hares, and 3 were deer. This increase in deer 
and fish presumably reflects the impOliance of these 
species to the diet. 

During the Middle Archaic, open campsites tend to 
occur on knolls and bluffs along stream channels and 
tributary settings (Black 1989a:49). In the later Middle 
Archaic period, sites are also commonly located on 
floodplains, low tenaces, and natural levees (Hester 
1995). The first large cemetelies appear dming the later 
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pmi of the Middle Archaic. The Loma Sandia site, for 
example, contained 205 burials, many of which had 
clusters of grave goods (Taylor and Highley 1995). 
Other burial sites, including unpublished data from 
Falcon Reservoir, also have grave goods (Hester 
1995 :440). Researchers suggest these cemeteries re­
flect a population increase and/or telTitorial constl'ic­
tions (Black 1989c; Hester 1995; StOlY 1985). 

Late Archaic Interval 
(ca. 2500 B.P. to 1150 B.P.) 

The Late Archaic in South Texas is characterized by 
the presence of Shumla, Ensor, Montell, and Marcos 
points, and Olmos bifaces (Hester 1995:441). In and 
near Webb County, Desmuke, Matamoros, and Catan 
points are found. Large (15-20 cm long), thin, tl'ian­
gular bifaces are another Late Archaic tool found in 
the Rio Grande Plains area (Hester 1995:442). Cor­
ner-tang bifaces; Nueces scrapers, small distally bev­
eled tools; and Olmos bifaces, small triangular 
gouge-like tools, are also conm10n in South Texas 
(Black 1989c; Hester 1995). Bousman (1997) found 
evidence that most of the Late Archaic in Central Texas 
was relatively mesic, with a mesic peak at 1700 B.P., 

and a brief, mild, illy period near the end of the inter­
val. 

Subsistence was broadly based, with a wide range of 
animal bone present in sites, along with large amounts 
offreshwater mussel shell in some (Hester 1995:442). 
Manos and grinding slabs are common in South Texas 
at this time. Bumed rock middens are not as prevalent 
as during the Middle Archaic, but continue in centl'al 
and westem South Texas during the Late Archaic 
(Goode 1991; Turpin 1995:550). 

At Hinds Cave (41 VV 456),28 taxa of vertebrates were 
identified in Late Archaic levels (Lord 1984), of which 
15 were manm1als, 4 were reptiles, and 6 were fish. Of 
the identified mammal specimens, 5 were rats and mice, 
7 were rabbits and hares, and 2 were deer. 

Late Archaic sites are usually located near stl'eam chan­
nels. There is a continuation of the large cemeteries 
seen in the Middle Archaic. The number and variety of 



grave inclusions increase in the later Archaic burials 
(Black 1989b; Hester 1995). 

Late Prehistoric 
(ca. 1150 B.P. to 350 B.P.) 

At about 1150 B.P., a distinctive shift in artifact assem­
blages occurred across Cenh'al and South Texas: the 
use of atlatl dart points is replaced by the bow and 
arrow. This early period of the Late Prehistoric in Cen­
tral Texas is termed the Austin interval (1150-
600 B.P.). During this peliod the first evidence of bone­
tempered pottery is found in association with expand­
ing-stem arrow points. Edwards, Granbury, and 
Scallorn arrow points are commonly found in early 
Late Prehistoric sites; the latter, in particular, can be 
found over most of the state. Edwards points have been 
found largely in the Rio Grande Plains, although they 
are occasionally seen elsewhere (Prewitt 1995: 1 02). 
The relationship of this point to Scallorn points and 
other Austin interval arrow points is still to be worked 
out (Hester 1995:443). 

Pollen evidence (Bousman 1997) suggests that most 
of the Late Prehistoric in Central Texas was consider­
ably more moist than the end of the Late Archaic, with 
the exception of another, although less intense, dry pe­
riod at about 400 B.P. Another distinct change in lithic 
tool assemblages is seen. Arrow point fonns shift from 
expanding-stem types, such as Edwards and Scallorn, 
to contracting stem types such as Perdiz and Cliffton 
(Black 1989c). The latter part of the Late Prehistoric 
in Cenh'al and South Texas is tenned the Toyah inter­
val. This interval is characterized by Perdiz and Cliff­
ton arrow points (often in association with bison bones 
or kill sites), beveled bifaces, drills, small scrapers, a 
flake-blade lithic technology, and bone-tempered ce­
ramics (Prewitt 1981). Tools made fi.-om bison bone 
are also common. 

The sharp increase in fi.-equency of bison bone in Toyah 
sites is distinctive, suggesting that the importance of 
hunting of large game increased (Dillehay 1974; 
Huebner 1991a), although small mammals, riverine 
species, mussels, and land snails continue to be impor­
tant contributions to the diet (Hester and Hill 1975a; 
Prewitt 1981). The levels of Hinds Cave which can be 
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attributed to the Late Prehistoric interval contain 27 
taxa of vertebrates, of which 16 are malmnals, 4 are 
reptiles, and 5 are fish. There is a distinct difference in 
the utilization of mammals compared to lower levels. 
Only 1 of the identified specimens is rats and mice, 
while 9 are rabbits and hares and 5 are deer. 

Turpin (1995:550) believes that the changes evident in 
the Trans Pecos at the beginning of the Late Prehis­
toric are the result of the influx of a new ethnic group 
into the region. She points to the introduction of two 
new, yet fully developed rock ali styles as a major in­
dicator of new peoples in the area. She also notes that 
open camps with what appear to be pole supports for 
hide or brush-covered dwellings are dated to the Late 
Prehistoric (Turpin 1995:552). The adoption of the bow 
and arrow and the beginnings of a ceramic technology 
in South Texas could be, as Turpin suggests, the result 
of an influx of new groups, or it could be a technologi­
cal change which made its way through many different 
ethnic groups across Central and South Texas, driven 
by changing needs. Exactly what forces would have 
led to this change is a major research question for the 
reglOn. 

The Proto historic of South Texas 

A discussion of the effects of European contact on the 
local Native Americans in Maverick County is beyond 
the scope of this report. The interested reader is re­
ferred to Campbell (1975, 1979, 1983, 1988), Camp­
bell and Campbell (1981, 1985), Newcomb (1961, 
1993), and Salinas (1990). The ethnohistorical evidence 
provides some infonnation about the indigenous popu­
lations residing in South Texas during the early six­
teenth through early eighteenth centuries; however, we 
must be cautious about proj ecting this infonnation into 
the past. In the century before the first Spanish settle­
ment, the Native Americans of South and Central Texas 
had undergone serious disruptions as a result of an in­
flux of groups fleeing the disturbances caused by the 
Spanish among the natives of Northern Mexico; an­
other influx, from the north, of groups being pushed 
south by the Apaches; and, perhaps most importantly, 
by the European diseases that were spreading through 
the area, often well in advance of the Europeans them­
selves. These displaced groups were "often fragmented, 



and their populations declined" (Campbell and Camp­
bell 1985: 1). Although the ethnohistoric record pro­
vides hints of the Native American's successful 
adaptation to the environment of South Texas, it re­
mains for the archaeologist to provide details. 

Campbell and Campbell (1981) provide an excellent 
review of early-sixteenth-century accounts of Cabeca 
de Vaca's trek across southern Texas. This informa­
tion provides a glimpse into the protohistoric life of 
hunting-and-gathering groups within the region. 
Twenty-three named groups (or bands) are mentioned 
within a roughly 300-mile-Iong area, including territo­
ries adjacent to the coast, along the Guadalupe and 
Nueces rivers, and near the Rio Grande at modem Fal­
con Reservoir. 

The seasonal transhumance pattern exemplified by 
groups in the latter two areas provides tentative infor­
mation on the relationship between resource structure 
and seasonal mobility on the South Texas Plain. Groups 
living in the vicinity of the Guadalupe and Nueces riv­
ers followed a pattern of seasonal movement along the 
river valleys from fall to spring. In the summer they 
moved approximately 80 to 100 miles south to prickly 
pear collection areas. Snails were also collected at the 
summer prickly pear patches. Here they resided for 
about three months until returning north to their re­
spective river valleys. Pecans were collected in the fall; 
hunting trips were made to adjacent upland areas in 
the spring and fall; and winter was a time of scarcity 
when roots were heavily exploited. Fish were season­
ally obtained from residual floodwater pools in April 
and May, and various small animals, with some deer 
and occasional bison, were hunted. The annual range 
of these groups included approximately 5,000 square 
miles, with popUlation sizes ranging from about 100 
to 300 individuals. These populations tended to be dis­
persed from fall to spring, and aggregated during the 
summer. It was at these aggregations that mates were 
obtained and trading occurred. Occasionally conflicts 
arose over access to specific prickly pear patches. 
Overall, these hunter-gatherers were quite mobile, car­
rying portions oftheir brush structures with them from 
place to place, and not storing foods for extended peri­
ods of time. 
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The infonnation on groups residing near the Rio Grande 
is limited to the summer when de Vaca passed through 
the region. He notes that the area was covered with 
dense vegetation, and that camps were situated in 
wooded areas along tributaries to the Rio Grande. Wild 
foods exploited included the priddy pear, various seeds, 
and mesquite pods (a resource not exploited by groups 
to the n01ih). 

The remainder of the etlmohistoric infonnation on 11lmt­
er-gatherers in South Texas is derived from mission 
records and accounts taken during the seventeentll and 
eighteenth centuries. The indigenous cultures of the re­
gion were extinct by ca. 1800, having died or been as­
similated into Hispanic society. Campbell (1979) 
provides information on various groups living at three 
missions near Guerrero, Mexico, about 30 miles down­
stream from Eagle Pass, Texas. Eighty-eight named 
groups are mentioned in respect to the missions. Limit­
ed infonnation is available on pre-mission territory size 
and subsistence practices; it is, however, difficult to eval­
uate the effect of regional displacement and cirClll1SCrip­
tion on this information. Nonetlleless, these data describe 
a general north-south seasonal transhumance pattern for 
the groups. 

The maximum range for all the mentioned groups in­
cludes lands ranging from the Rio Salado in Mexico to 
the south, and the southern periphery of Edwards Pla­
teau on the north. Temporary camps were situated in 
wooded areas near springs or streams. The groups were 
highly mobile, exploiting a variety of seasonally avail­
able wild foods, including small animals (e.g., rabbits, 
mice, and lizards), insects, fish, deer, bison, plant roots, 
maguey, prickly pear, and mesquite. Prickly pear and 
mesquite were summer foods, whereas roots and 
maguey were exploited in the winter. Fish were shot 
with a bow and arrow, or netted from the Rio Grande. 
When bison are mentioned, it usually states that they 
were hunted north ofthe Rio Grande. Pecans were also 
collected by groups ranging northeast to the Frio and 
Nueces rivers. 

The ethnohistmic record paints a picture of South Texas 
as a broad region characterized by the presence of sum­
mer resource areas on the Rio Grande plains, sur­
rounded by fall resources to the north, northeast, and 



south. Seasonal rounds involved visits to areas with 
prickly pear or mesquite during the summer, and nuts 
in the fall. The latter included pecans, but aC0111S may 
also have been collected along the escarpment to the 
nOl1h, and pine nuts in the foothills along the Rio Salado 
to the south or perhaps in relic communities in the 
Edwards Escarpment canyon lands. Vm10US roots were 
exploited in the winter, and small animals were an im­
portant source of food throughout the year. Groups 
were highly mobile, and did not store food for any length 
of time. Residences were often situated in wooded lo­
cations near water. 
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Chapter 4: Previous Investigations in Maverick County 

Johanna M. Hunziker 

Site fon11s and archaeological rep01is of all known 
prehistoric sites in Maverick County were reviewed to 
provide a summary i1-om which a general overview of 
settlement pattems, site functions, and site locations 
could be established. Although it was not possible to 
review all site infon11ation for the adjacent regions of 
South Texas, this data should contribute to a better 
understanding of prehistmic cultural manifestations on 
a broad scale on the lower Rio Grande Plains as well 
as the more specific region of westem Mavelick County. 

Previous archaeological work in Maverick County has 
concentrated on a few large projects in close proximity 
to the Rio Grande and Eagle Pass. The largest of these 
projects is the Dos Republicas Coal Mine, located ap­
proximately eight kilometers nmiheast of Eagle Pass 
(Espey, Huston and Associates 1981; Uecker 1994; 
Uecker and Wanen 1994). Nearly all the sites recorded 
in this project area are located on tenaces or lidges along 
Elm Creek and its tributaries. 

The second largest project was a survey done by J. P. 
NlUlley in 1975 for the Guenero Gateway project, which 
included areas ofMavelick County along the Rio Grande 
south of Eagle Pass. Nearly all the sites recorded dur­
ing this survey are on the second tenace of the Rio 
Grande or along Cueras Creek, some 20-50 m lower 
in elevation than much of the Dos Republicas project 
area. Elevations for each site were not recorded for the 
Guerrero project, but most of the sites are located be­
low 215 m. The rest of the sites included in the study 
are within close proximity to the city of Eagle Pass, or 
nmih of Eagle Pass along streams and tributaries of 
the Rio Grande. This presents a somewhat biased 
sample of sites from a small number of regions along 
the westem side of the county. 

The site infol111ation used in the following analyses was 
obtained from 190 of the slightly more than 200 recorded 
sites in Mavelick County. Archaeological survey rep01is 
and site fon11s were reviewed for inf01111ation concel11-
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ing site size, site type, setting, elevation, and recovered 
diagnostic artifacts (see Appendix A). The level of de­
tail included in rep01is and on site f01111S varied greatly, 
which made it impossible to include all sites in many of 
the analyses. Sample size varies depending on which 
attributes are being examined (e.g., elevation, presence 
of diagnostic miifacts or featrlres). hl each case the num­
ber of sites included in any comparison is a relatively 
small portion ofthe total number of sites reviewed, and 
sample size is stated. Infol111ation was also limited by 
the fact that only about 76 of the sites have had any 
subsmface testing, most inf01111ation is fi'om smface sur­
veys. 

All sites reviewed are open air campsites and lithic pro­
curementlquany sites. All campsites that were not lithic 
procurement/quany sites were classified as lithic scat­
ters. No attempt was made to designate large campsites 
fi'om tempormy campsites, or other possible fon11s, due 
to vmying detail in the site descriptions. 

In Appendix A, two sites numbers appear twice: 
41MV7l and 41MV72. These trinomials were assigned 
to two sites on the Cueras Creek by Nunley (1975a) 
and again to two mesa top sites just east of Eagle Pass 
by Brown (1979). This does not affect the following 
analyses and is mentioned here simply to point out that 
it is not an enor. 

Chronology 

Diagnostic miifacts were recorded on 56 of the sites. 
F01iy-four different point types ranging in time from 
late Paleoindian to Late Prehist01ic, in addition to Clear­
fork and Guadalupe tools, have been identified fi'om 
the available site information. Table 4-1 sunn11mizes 
the occurrence of each type of point on a site, not the 
total number of points recovered. The most conn11only 
occmTing types are Ensor and Frio points followed by 



Table 4-1. Diagnostic Artifacts 

Diagnostics No. of sites 

Abasolo 4 

Almagre 4 

Angostura 3 

Bell 2 

Bulverde 3 

Carrizo 1 

Castroville 3 

Catan 2 

Clearfork tool 4 

Conejo 2 

Darl 1 

Desmuke 1 

Early Barbed 1 

Edgewood 6 

Ellis 1 

Ensor 10 

Fairland 2 

Figueroa 5 

Fresno 1 

Frio 10 

Golondrina 1 

Gower 3 

Guadalupe tool 2 

Kinney 1 

La Jita 1 

Marcos, Matamoros, Edgewood, Scallorn, Langtry, 
Pandale, and Figueroa. Other than Pandale, Langtry, 
and Scallorn, these points represent the Late Archaic, 
which is the most common time component identified 
on recorded sites in Mavelick County. The only anoma­
lous feature is the low occurence of Pede males points 
(Prewitt 1995). Pedernales points are common in adja­
cent counties, especially Uvalde County. This appar­
ent lack of Pede males points may in part be due to the 
paucity of archaeological work done to date in Maver­
ick County which has been concentrated along the west­
ern edge of the county. 

Nearly half the prehistoric sites with diagnostic arti­
facts are single-component sites (n=27). Of these, one 
is Late Paleoindian, seven are Early Archaic, six are 
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I Diagnostics No. of sites 

Langtry 5 

Lerma 3 

Marcos 8 

Marshall 3 

Martindale 2 

Matamoros 7 

Montell 3 

Paisano 1 

Palmillas 2 

Pandale 5 

Pandora 2 

Pedernales 2 

Perdiz 3 

Sabinal 1 

Scallorn 6 

Shumla I 

Tortugas 2 

Toyah 1 

Triangular 4 

Val Verde 1 

Zavala 3 

arrow/preform 8 

unident. arrow 3 

Total 150 

Middle Archaic, 10 are Late or Transitional Archaic, 
and three are Late Prehistoric. The majority of the 
multi component sites are Middle Archaic through Late 
Prehistoric, seven are Late Archaic to Late Prehistolic, 
six are Middle to Late Archaic, six are Early Archaic 
through Late Prehist0l1c, and the remainder date to a 
variety of combinations of time periods. 

Site Distribution 

The sites for which temporal affiliation and elevation 
were lmown (n=51) were broken down by temporal com­
ponents and then by elevation (Table 4-2). The 51 sites 
contained 94 different components. The most fi:equently 



occurring time component was Late Archaic (36 per­
cent), followed by Middle Archaic (23 percent), and then 
equal numbers of Early Archaic and Late Prehistoric 
components (19 percent each). 

More than half the sites are located at an elevation of 
230 m. This is primarily due to sampling bias since 
many of the sites are situated within the Dos Republicas 
project area. Nonetheless, if we look at the presence or 
absence of particular temporal components over the 
range of elevations, some general trends are evident. 
Early and Late Archaic sites are present at varying 
elevations; whereas Middle Archaic sites tend to be 
located at higher elevations, and Late Archaic sites at 
lower elevations. 

The most interesting pattern is that for the Late Prehis­
toric components. Here we see a drop in the number of 
identified Late Prehistoric components as compared to 
the Late Archaic, with nearly all of the Late Prehis­
toric components occurring on sites situated at lower 
elevations in creek side settings (223-237 m). This 
pattern may not be due simply to project sampling bias. 

F or example, of the 42 sites recorded by Nunley (1975 
site fonns) at relatively lower elevations on the second 
terrace of the Rio Grande, none contained any diag­
nostic artifacts. Nunley (1975:47) simply refers to most 
ofthese sites as being Archaic in age; however, he also 
mentions the lack of Late Prehistoric sites within the 
project area as possibly being due to the depopulation 
of the area before proto historic times. 

Temporal Site Density Distributions 

Ifwe look at the number of sites per 1,000 years (Table 
4-3), we see a very different pattern than that identified 
above. This is a site density measurement that is stan­
dardized, albeit crudely, by time. In this comparison, I 
use the time spans given in Chapter 3. The overall aver­
age number of sites per 1,000 years is 8.1 and, starting 
in the Middle Archaic period, the individual stage aver­
ages are all above this number. These data suggest that 
there is not a significant drop in site numbers between 
the Late Archaic and Late Prehistoric periods as sug-

Table 4-2. Identified Site Components by Elevation 

Elev. (m) 
Late Early Middle Late Late 

Totals 
Paleo. Archaic Archaic Archaic Prehist. 

216 1 1 

217 I 1 

223 1 1 2 

224 1 2 1 4 

226 1 1 

227 1 1 I 3 

229 1 2 3 

230 2 8 12 14 12 48 

232 1 1 1 3 

233 1 1 

235 I I 

237 1 2 I 4 

238 I 2 I 4 

240 I I I 3 

242 I 2 3 

244 I I 2 

246 1 I 2 

249 1 I 

250 2 2 2 1 7 

Totals 2 18 22 34 18 94 
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gested by the raw number of sites, but there may be a 
shift in the number of sites. The shifts in the number of 
sites per 1,000 years can be due to a number of factors 
(e.g., population shifts, changes in settlement pattems, 
shifts in occupation length, changes in task group orga­
nization, and resource fluctuations). 

Site Size 

Infonnation on site size is presented in respect to three 
general settings: the Rio Grande floodplain and first two 
terraces; along creek and tributmy banks and terraces; 
and on upland ridges, slopes, and plains. These upland 
settings are relative to the local geography, and are all 
below 275 m. Sites can be divided into three zones based 
on the elevational data presented in Table 4-1. Zone I 
contains sites located at 235 m or less. This include sites 
on the Rio Grande floodplain and its lower terraces, as 
well as the lower terraces of its tributaries. Zone II con­
tains sites between 235 and 248 m. This includes sites 
located along higher creek terraces and upland slopes. 
Lastly, Zone III contains sites located at or above 248 
m, which generally occur on ridge tops and upland slopes 
where lag gravels are exposed. 

Average site size for Zone I sites, situated at lower el­
evations on floodplains and creek terraces, is 54,376.9 
m2

• Forty of the sites with diagnostic miifacts are Zone 
I sites, and range in time from the Late Paleo indian 
through the Late Prehistoric. 

The average size of Zone II sites is 6,507.3 m2 (n=20). 
Eleven of the sites within this elevation range contain 

diagnostic miifacts, of which 10 date from the Middle 
to Late Archaic. 

The Zone III sites average 10,667.3 m2
• These sites 

tend to be rather large scatters of lithic debris, some 
with burned rock and tools representing other activi­
ties at the site. Nearly 70 percent of the 27 recorded 
sites in Zone III were classified as lithic procurement/ 
quany sites. Recorded site size is based on the arbi­
trary designation of site boundmies, when in fact nearly 
any area with exposed gravels has evidence of pro­
curement activities (Espey, Huston and Associates 
1981). These lithic procurement areas tend to be quite 
large in South Texas, comprising up to 1,500 acres in 
some locations (608 hectares) (Hester 1995:430). Only 
five of the Zone III sites contain diagnostic artifacts. 
These consist of an Early Archaic, a late Paleoindian 
through Middle Archaic, a Tenninal Archaic, an Early 
Archaic through Late Prehistoric, and an undetennined 
Archaic site. 

The sites in Maverick County surveyed here suggest a 
settlement pattem similar to Hester's (1976:6, 1995: 
430-431) savanna adaptation of South Texas. That is, 
large base camp sites located on floodplains and par­
alleling stream courses, with smaller campsites and 
lithic reduction stations occurring on higher gravel ter­
races and ridges with surface lag gravel deposits. Un­
fortunately there is very little infonnation about sites 
located on the upland plains, due to the lack of sur­
veyed sites on the eastem side of Maverick County. 
The sites reviewed here are all at relatively lower el­
evations due to the physiography of the region. Any 
uplands referred to in the site descriptions are relative 
to the surrounding region. 

Table 4-3. Site Distribution Per 1,000 Years 

Stage # of Sites Year Span Sitesll,OOO yrs 

Late Prehistoric 18 800 22.5 

Late Archaic 34 1350 25.2 

Middle Archaic 22 2000 11.0 

Early Archaic 18 3500 5.0 

Paleo indian 2 4000 0.5 

Total 94 11,650 8.1 
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Site Function 

Differences in site function across temporal compo­
nents or elevation was approached by looking at site 
type; presence of features, such as burned rock mid­
dens, groundstone, fi'eshwater mussel shell or burials' 
and diagnostics in respect to elevation. El~vation wa~ 
not given for all sites, like many of those recorded by 
Nunley in 1975, but since most of these sites were lo­
cated on the first or second terrace of the Rio Grande 
they were designated as occurring at or below 215 n~ 
based on the few specific elevations given on the site 
fonus. Sites fi'om Nunley's survey that were recorded 
as ridge or upland settings were excluded. 

Burned Rock 

Three burned rock "middens" and nine burned rock 
concentrations were identified fi'om the 190 reviewed 
sites. The burned rock concentrations were differenti­
ated from burned rock scatters and disarticulated 
hemihs on the site fonus and in repOlis. Two of the 
reported burned rock middens occur on sites with Late 
Archaic to Late Prehistoric components at 230 m and 
237 m elevations (Table 4-4). The third was recorded 
at 246 m on a Middle to Late Archaic site. Indeed, 
most of the dateable sites with burned rock appear to 
be Late Archaic in age. 

Eight of the sites with burned rock are situated at el­
evations above 235 m (Zone II), with four below (Zone 
I). The presence of the burned rock middens and con­
centrations at higher elevations suggests specific site 
function involving intensive resource processing at these 
Late Archaic sites. However, this pattern may also just 
reflect the high fi'equency of Late Archaic sites identi­
fied within Maverick County. 

Ground Stone 

Ground stone miifacts were recovered fi'om 17 of the 
sites and are distributed across a wide range of eleva­
tions (Table 4-5). Ten of the sites with ground stone 
present occur on Zone I sites, five on Zone II sites, and 
two on Zone III sites. Two-thirds of the ground stone 
located on sites with identified time components occur 
in Middle to Late Archaic contexts, and the only two 
single-component sites with ground stone were both 
Late Archaic. Seven ofthe sites containing ground stone 
also had intact hemihs, a burned rock concentration , 
and a burned rock midden. The burned rock concen­
u'ation and midden were fi'om Late Archaic through 
Late Prehistoric components. Ifwe assume the pres­
ence of ground stone indicates plant processing at the 
site, it is not surprising that most of the sites with ground 
stone occur in areas such as creek terraces and flood­
plains with a greater variety of vegetation. 

Table 4-4. Site Components with Burned Rock Middens and Burned Rock Concentrations 

Elev. (m) unknown 
Early Mid. Mid.lLt. Lt. Lt. Archaic/ 

Archaic Archaic Archaic Archaic Lt. Prehist. 
Totals 

< 215 1 1 

230 1 1* 2 

235 1 1 

237 1 1* 2 

240 1 I 

242 1 I 

244 1 1 1 3 

246 1* 1 

Totals 4 1 I 3 1 2 12 

Note: The asterisks denote burned rock middens. 
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Freshwater Mussel Shell 

The presence of mussel shell was recorded on 42 of 
the reviewed sites. As expected, mussel shell only oc­
curs on (or was only recorded for) those sites at eleva­
tions below 240 m, adjacent to creek drainages and the 
Rio Grande floodplain (Table 4-6). Nearly 60 percent 
(n=25) of the sites with mussel shell present occm above 
215 m along creek and tributary terraces. Though 
mussel shell occurs more frequently on sites located 
on the first or second terrace of the Rio Grande-14 
out of the 31 sites (45 percent) located at 215 m or less 
as opposed to 23 out of 64 sites (35 percent) located 
between 216 m and 235 m-it is clear that freshwater 
mussels were readily exploited wherever they ocnmed. 
Only three sites were identified as having dense con­
centrations of shell or possible shell middens. Two of 
these sites are of unknown age on the Rio Grande sec­
ond terrace, and the third is on a creek terrace at 223 m 
and has Early and Late Archaic points. 

Burials 

Fom ofthe sites contained burials, but there is no men­
tion of any diagnostic artifacts from these sites. All 

four of the sites are located on the second ten-ace of the 
Rio Grande, the only one with an elevation given was 
at 183 m (Nunley 1975b). 

Summary 

This review of the current Maverick County site data 
base identified several preliminary settlement patterns. 
Information was presented on prehistoric site chronol­
ogy, distribution, size, and function. The majority of 
the sites in Maverick County date to the Late Archaic, 
with diagnostic points from this period being the most 
common. There are fewer Middle Archaic, Early Ar­
chaic, and Late Prehistoric sites, with only two Paleo­
indian sites being recorded. However, site density 
estimates, when time controlled, suggest that the great­
est densities were during the Late Archaic and Late 
PrehistOlic peliods. The prehistoric sites are distrib­
uted in riverine, streamside, and upland settings, rang­
ing from 216-250 m in elevation. Most of the sites are 
situated at an elevation of230 m; however, this is due 
to the sampling bias introduced by the large-scale sur­
vey conducted in the Dos Republicas mine. Otherwise, 
there are a few Early Archaic sites and numerous Late 
Archaic sites located at lower and higher elevations. In 

Table 4-5. Presence of Ground Stone 

Elev. Early-Mid. Early Archaic- Mid.-Lt. Lt. Lt. Archaic-
Totals 

(m) 
unknown 

Archaic Lt. Prehist. Archaic Archaic Lt. Prehist. 

216 1 1 

217 1 1 2 

218 1 1 

220 1 1 

229 1 1 

230 1 2 3 

235 1 1 

237 1 1 

238 1 1 2 

242 1 1 

243 1 1 

250 1 1 

274 1 1 

Totals 8 1 1 4 2 1 17 
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Table 4-6. Presence of Mussel Shell 

Elev. Early Early-Lt. Early Archaic- Mid.- Lt. 
(m) 

unknown 
Archaic Archaic Lt. Prehist. Lt. Archaic Archaic 

< 215 14* 

183 I 

198 I 

207 I 

216 1 

217 1 1 

220 I 

222 I 

223 I 1* 

227 

229 1 

230 2 1 1 2 I 

232 

234 I 

235 2 

238 1 1 

Totals 27 1 2 2 2 3 

Note: The asterisks denote the mussel shell concentrations. 

Lt. Archaic- Lt. 
Lt. Prehist. Prehist. 

Totals 
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contrast, the Middle Archaic sites are primarily re­
stricted to higher elevations, and the Late Prehistoric 
sites to lower elevations. 

Obviously the prehistOlic landscape was a dynamic one; 
however, it is beyond the scope of this chapter to dis­
cuss the affects of the changing landscape on differen­
tial site preservation and visibility. This topic is 
addressed by Nordt in Chapter 7 with the results of his 
geomorphological study of the area. Nordt also pre­
sents possible explanations for the observed site disu·i­
butions. 

Site location and size for the Mavelick County data 
conform to Hester's (1976, 1995) settlement pattem 
model for South Texas. The sites on the floodplains 
and creek terraces are considerably larger than those 
on upland slopes and ridges. For the Mavelick County 
data there appear to be three site types based on loca­
tion: the large base camps on floodplains and creek 
telTace (Zone 1), smaller camps along higher creek and 
tributary telTaces (Zone II), and large lithic procure­
ment sites on lidges and upland slopes (Zone III). VielTa 
discusses the implications of the 41MV120 data re­
covery program in respect to Hester's settlement model 
in Chapter 17. 

Some vatiations in assemblage content may reflect dif­
ferences in site function. For example, bumed rock 
middens and burned rock concentrations are located 
along creeks and tributaries at higher elevations (i.e., 
Zone II). This may reflect the intensified procurement 
of plant resources in these settings. On the other hand, 
ground stone atiifacts are mostly present on riverine 
and streamside sites in Zones I and II. In contr·ast, al­
most 90 percent of the sites containing mussel shell 
remains are situated in Zone I. The general site activ­
ity pattern within the county is for more mussel shell 
remains in Zone I, burned rock in Zone II, and lithic 
procurement in Zone III. 

The patterns and interpretations expressed here are 
based on a limited data set and are only a small pati of 
a much larger picture. These data were assembled to 
describe the prehistoric occupations in Maverick 
County and is not meant to stand alone, but to provide 
a baseline from which to compare site 41MV120. Al­
though the latter fits the general patterns outlined above, 
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the results ofthe project geomorphological and archaeo­
logical investigations will help fill in specific details 
which are cUlTently lacking in the Maverick County 
data base. 



Chapter 5: Research Design 

c. Britt Bousman 

Summary of Preliminary 
Investigations at 41MV120 

In April 1995, TxDOT archaeologists conducted a 
pedestrian survey of 1.77 km along the light-of-way 
ofFM 1589 near the intersection of US 277 near Eagle 
Pass, Maverick County (Ward 1995b). A previous 
survey in the area had already located two large sur­
face sites-41MV107 and 41MV109-on the eastern 
side of Elm Creek (Hubbard and Fox 1990). Christine 
Ward's survey along FM 1589 recorded a single lithic 
scatter to the west of Elm Creek (41MV120). The site 
consisted of a surface scatter of debitage, a core, a 
biface, and pieces of burned rock distributed to the nmih 
of the road. As such, it appeared to represent part of a 
large palimpsest or "occupation zone" which contin­
ued across Elm Creek. 

During the survey, TxDOT excavated two backhoe 
trenches on the eastern and n01ihwestern perimeters of 
the site. No subsurface cultural deposits were exposed 
in these trenches. A series of 13 shovel tests was also 
dug across the entire length of the site (Figure 5-1). 
Five shovel tests were placed on the south and west sides 
of the "L" bend in the road. These failed to locate any 
subsmface cultural remains. Eight shovel tests were then 
placed to the north of the road, four immediately adja­
cent to the road and four along the outside edge of the 
light-of-way. The tests located adjacent to the road also 
failed to expose any subsurface cultural deposits; how­
ever three of the four tests situated along the periphelY 
oftl;e right-of-way did identify bmied cultural remains. 
These pits were dug to a maximum depth of approxi­
mately 50 cm below the present ground surface, with 
miifacts being recovered down to 35 cm. This matelial 
consisted of debitage and burned rock, with no diagnos­
tic miifacts being present. No map was prepared ofthese 
investigations, but fiuiher testing was rec01mnended 
based on the shovel test results. 
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The additional testing was conducted by TxDOT in May 
1995. Seven backhoe trenches, six 1-x-1-m units, and 
five shovel tests were excavated in the nmihern and east­
ern rights-of-way (Figure 5-2; Ward 1995a). Four of 
the six backhoe trenches (BHT) exposed subsurface cul­
tural remains including debitage, burned rock, chm·coal, 
and mussel shell to a depth of approximately one meter. 
Most of this material was uncovered in BHTs 1 and 2 
located on the eastern section of the site. No cultural 
remains were unemihed in BHTs 3 and 5 at the western 
end, and only small amounts of material were present in 
BHTs 4 and 6 nmih of the bend of the road. BU1ied 
features were exposed in two trenches. Feature 1 con­
sists of a mussel shell lens in BHT 1, and Features 2 and 
3 were interpreted as bmned pits in BHT 2. 

Three 1-x-1-m test units (TUs 1-3) were placed adja­
centtoBHTs 1 and 2 where Featmes 1-3 had been found. 
TU 4 was located between the two trenches to identify 
the stratigraphic relationship between the two areas. 
TU 6 and the shovel tests were located in the western 
area of the site to define the western limits of the site. 
TU 5 was an isolated U11it placed on the east side of the 
road, nmih of the bend, to investigate this portion of the 
site area. Subsurface cultmal remains were identified in 
all the TUs and shovel tests; however, miifact densities 
generally declined from east to west. TU 3 contains the 
highest miifact densities, and TU 2 a medium miifact 
density. TUs 1, 4, 5, and 6 are characterized by low 
artifact densities, and only a few miifacts were recov­
ered fi.-om the shovel tests. A third feature (Feature 4), 
also interpreted as a pit, was exposed in TU 6, and left 
in situ for future excavation. 

A preliminary assessment of the site geologic context 
defined two stratigraphic units. The first unit reflects 
disturbed sediments to a depth of about 40 cm, and the 
second unit undisturbed sediments with intact archeo­
logical materials to approximately 120 cm below the 
present surface. 
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Table 5-1. Distribution of Lithic Aliifacts in Test Units at 4lMV120 

Shaded cells represent high-density areas. 

Level TU 1 TU 2 TU 3 

1 8 0 5 

2 3 5 2 

3 2 4 8 
4 4 19 2 

5 3 20 6 

6 2 20 3 
7 9 32 5 

8 31 73 

9 13 
... 

169 

10 13 153 

11 105 

12 17 

The distribution of burned rock at the site is shown in 
Table 5-2. No well-defined burned rock features (i.e., 
heatihs) were recovered, and the distribution of burned 
rock is characterized as scattered. Most of the levels 
lack burned rock; nevertheless, two groups can be de­
fined: one with low density, and the other character­
ized by a higher density. Also, a general relationship 
exists between the number of lithic artifacts and the 
number of burned rock. Figure 5-3 illustrates this rela­
tionship and shows that three distribution patterns exist 
between the number oflithic artifacts and the number of 
bumed rocks in each level. The first pattern is marked 
by low frequencies of both. The second pattern is de­
fined by relatively low numbers of lithic ariifacts and 
fairly high numbers of burned rock. The third pattern is 
char'acterized by high numbers oflithic ariifacts and high 

TU 4 TU 5 TU 6 

3 1 5 

2 1 6 

3 1 11 
5 2 3 

6 7 2 

4 12 
12 12 
5 
12 
11 

munbers ofblU11ed rock. This latter pattern is only present 
in TU 3 (Levels 8-11). 

Several explanations for these patterns are possible. The 
low artifactlhigh bumed rock group may represent for­
malized and well-constructed hearths or some other type 
of heating features that have been disturbed. Alterna­
tively, it is entirely possible that the approach to cook­
ing by these Late Al'chaic hunter-gatherers did not include 
fonllalized, well-constructed bmned rock features, and 
that infonllal or unprepared hearihs with only a few (if 
any) burned rocks were used. If this is the case, then the 
thinly scattered blU11ed rocks could represent a loose 
cluster of in situ cooking features. The high ariifact! 
high bml1ed rock pattern might represent some type of 
midden accmllulation with burned rocks and artifacts in 

Table 5-2. Distribution of Burned Rock at 41MV120 

Shaded cells represent high-density areas. 

Level TU 1 TU 2 TU 3 TU 4 TU 5 TU 6 
1 3 7 
2 19 
3 8 
4 + 1 3 1 
5 2 10 2 2 3 
6 1 14 1 2 
7 24 3 2 
8 18 4 4 
9 12 11 2 
10 4 17 
11 9 
12 3 
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Figure 5-3. Scattelplot of lithic artifacts by burned rock. 

a secondmy refuse context or perhaps a veltically dis­
persed concentration oflithic mmmfactming debIis. The 
low mtifact/low bmned rock pattem is representative of 
many short-tenn hlmter-gatherer occupation sites (Spurl­
ing and Hayden 1984). 

The structure of the mtifact assemblage (Table 5-3) sug­
gests that these three portions of the site were used some­
what differently. Artifacts in the low-density levels 
contain higher fi'equencies of modified flakes or peb­
bles, tested cobbles, and cores, while the high-mtifact­
density levels have velY high fi'equencies oflithic debitage 
although modified flakes/pebbles and cores m'e present. 
It is not unreasonable to suggest that the high-density 
areas are a function of more intensive lithic manufac-

tlning activities that result in the discard of large num­
bers of flakes, while the low-density areas have less in­
tense stone tool-manufactm'ing activities. The higher 
fi'equencies of modified flakes and pebbles, tested cob­
bles, and cores in the low-density pOltions of the site 
may reflect a wider range of activities in these areas 
even though these activities do not produce as much 
refuse as does stone tool manufactlning. 

The distribution of features requires some COlmnent. 
Featllre 1 is a discrete mussel shell lens with charcoal, 
bumed rock, and lithic debris. It measures up to three 
meters in diameter. Charcoal fi'om this feature has been 
dated by radiocarbon and the resulting age estimate is 
1285-990 years B.P. (tree-ring calibrated). Feature 1 

Table 5-3. Percentage of Artifacts in Low- and High-density Zones 

Lithic Modified Tested 
Cores 

Core 
Total 

Debitage Flakes/Pebbles Cobbles Fragments 

Low Artifacts 90.4 3.8 
and Low Burned Rocks 

3.4 1.9 0.5 208 

Low Artifacts and 
96.4 2.2 0.7 0 0.7 139 

High Burned Rocks 

High Artifacts an!1 
98.4 1.2 0 0.4 0 499 

High Burned Rocks 
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is located in Levels 6-7 of TO 3 and these levels have 
very few lithic artifacts or burned rock (Table 5-4). 
Features 2 and 3 were identified as burned pits filled 
with ash and charcoal in TO 2. Burning episodes clearly 
occurred in place at these features, but it is not obvi­
ous whether these features are cultural or natural. It is 
possible that these could be burned tree stumps. Such 
natural features are common at the Wilson-Leonard 
site in central Texas (Collins et al. 1993) Feature 4 is a 
ring of ash and charcoal found in TO 6, and this might 
also be a natural bum feature. 

41MV120 represents a late Holocene prehistoric site 
or occupation zone (McGraw 1995) within a terrace 
of the Rio Grande. Archaeological materials occur in 
low-and high-density areas or zones, and at least one 
and perhaps four intact cultural features were recorded. 
The artifact assemblage lacks formalized stone tools, 
but lightly modified flakes, cores, tested cobbles; and 
lithic debitage were present. Assemblage level com­
parisons between high-and low-density levels indicate 
that differences exist between these, and they seem to 
be behaviorally significant. 

Research Avenues 

Archaeological sites are evaluated according to Sec­
tion 106 of the National Historic Preservation Act based 

upon the concept of significance. In order for a site to 
be considered significant, it must be greater than 50 
years of age, exhibit integrity, and have the potential 
for contributing knowledge to scientific research. Ide­
ally, fully developed research questions are published, 
shared, and discussed among the archaeological and 
preservation communities. Historic contexts provide 
an objective means by which archaeological sites can 
be evaluated, facilitate common research goals among 
diverse organizations, and preclude the need for each 
project to independently derive every pertinent historic 
context and research question. Unfortunately, however, 
only two regional historic contexts have been published 
by the Texas Historic Commission for eastern Texas 
(Kenmotsu and Perttula 1993; Mercado-Allinger et al. 
1996), although others are in the implementation and 
planning stages. Potter et al. (1995) have developed 
two historic contexts for prehistoric sites in the San 
Antonio area which are clearly applicable to the inves­
tigations at Maverick County. The first concerns past 
environmental change, the second considers prehistoric 
human life ways or adaptations. Potter et al. (1995) 
identified two study units for the past environmental 
change context. The first is paleoclimatic change and 
its influence on the biotic landscape; the second study 
unit concerns changes in paleotopography and their 
influence on site visibility and integrity. The following 
discussion utilizes and addresses the historic contexts 
developed by Potter et al. (1995), and elaborates on 
one additional context. 

Table 5-4. Distribution of Features and Radiocarbon Assays in Test Units at 41MVl20 

Level TV 1 TV 2 TV 3 TV 4 TV 5 TV 6 

1 

2 

3 

4 1460± 50 B. P. 

5 Fea.2 Fea.4 

6 Fea.2 Fea. 1 
(1285-990 BP) 

7 Fea. 1 Fea.2 
1240± 60 B.P 
B. P., Fea. 1 . 

8 Fea.2 

9 

10 Fea 3 

11 

12 
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Past Climate and 
Environmental Change 

Potter et al. (1995) summarize recent studies of Late 
Pleistocene and Holocene climatic and environmental 
change in South Texas. At the height ofthe Late Pleis­
tocene, some 18,000 years ago, ice sheets extended 
south into the United States and average miliual tem­
peratures were at least 5°C (9°F) colder than present. 
A number of animals were present that are now ex­
tinct, and the distribution of plants and animals was 
very different than those we see today. At the end of 
the Pleistocene, about 10,000 years ago, large portions 
of the ice sheets melted, temperatures increased dra­
matically, a number of animals became extinct, and 
the distribution of plants and animals began to reorga­
nize along modem pattems. The last 10,000 years, the 
period after the Pleistocene, is called the Holocene. 
Around 5000 B.P. in the mid-Holocene, a pronounced 
dry and perhaps hot interval existed. Some researchers 
suggest this is a single period called the Altithermal, 
but the timing, sevelity, and regional climatic variabil­
ity are debated. After the mid-Holocene illy interval, 
modem climatic and environmental pattems were es­
tablished. 

Ethnographic and ethnoarchaeological research indi­
cates that fluctuating climatic regimes alter the flora 
and fauna exploited by hunters and gatherers for food 
and materials, and thus directly affect their life ways 
(Binford 1980; Kelly 1995). Thus, obtaining local data 
on changing past enviromnents is critical for under­
standing the pattems recovered in the archaeological 
record. Paleoenviromnental data contained in alluvial 
deposits at 41MV120 are directly relevant to further 
advances for this historic context. Floral and faunal 
remains can provide information on past enviromnents, 
and the potential is high at 41MY120 for recovering 
sediment samples appropriate for stable carbon iso­
tope analysis. This technique can be used to evaluate 
biomass shifts in plant communities between C3, C 4' 

and CAM plants. 
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Site Formation Processes 

Site formation processes, the second study unit con­
text identified by Potter et al. (1995), encompass the 
study of how archaeological sites are created, altered, 
and preserved in geological contexts. Thus this his­
toric context has human behavioral, geological, and 
biological aspects. Recent investigations (McGraw 
1995) offer evidence for suggesting rapid alluviation 
and burial of prehistoric occupational debris in Ho­
locene terraces ofthe Rio Grande. This has important 
implications for understanding the site formation pro­
cesses as well as the evidence for prehistoric climatic 
regimes and past environmental pattems. Other stud­
ies, outlined below, investigate the manner in which 
archaeological site preservation is influenced by hu­
man processes. The integrity, enviromnental setting, 
preservation, and archaeological context of 41 MY 120 
provide an exciting potential for contributing to our 
understanding of site formation processes in the South 
Texas region. 

Alluvial Geology 

Potter et al. (1995) suggest that alluvial terraces with 
intact vertical stratigraphy are particularly informa­
tive property types (depositional contexts). Explora­
tion and analysis of sediments from alluvial terraces 
can contribute to this historic contex and to Past Cli­
matic and Environmental Change. Issues related to al­
luvial sedimentation rates, changes in landform 
alteration and its affect on site visibility, and the pres­
ervation and detection of intact and presumably short­
tenn occupations by rapidly aggrading deposits can be 
evaluated at 41 MY 120 with recovered archaeological, 
biological, and geological data. Even with the limited 
test excavations, charcoal for radiocarbon dating and 
botanical analysis have been recovered from four fea­
tures. Additional geological documentation and radio­
carbon dating of the strata composing the terrace will 
allow better assessment of alluvial sedimentation rates, 
and the timing and intensity ofthe human occupations, 
and is thus critical for understanding site fonnation 
processes. Also, a preliminary assessment ofthe project 
area suggests that a lower and a higher terrace exist in 
the immediate area. 



Features and Burned Rock Scatters 

Detailed examination offeatures and burned rock scat­
ters can yield significant data concerning their fonna­
tion, use, abandonment, and geological context. As 
discussed above, two general types of features were 
recorded at 41MV120. The first was a lens offi'esh­
water mussel shell approximately three meters in di­
ameter. This is most likely an in situ, single-event 
placement of mussel shell which provides an avenue 
for a variety of analytical approaches. It may be im­
pmiant that the mussel shell lens is above the high­
miifact-density levels in TU 3. The other features 
(burned areas with oxidized sediment, ash, and char­
coal) are not clearly of human origin, but this can be 
determined by additional fieldwork, excavation, and 
analysis. In tenns of site formation processes, the llU­
man-made and natural features provide an anchor for 
the geological sequence and the general context of ar­
chaeologicalmaterials. If all featmes are human-made, 
then they can also act as anchors for spatial analysis 
(see below). If they are natural, then they will provide 
excellent chronological and paleoenvironmental data 
which can be linked directly to the archaeological re­
mains and the alluvial depositional system. 

The scattered burned rock is a third source of evidence 
present at this site that may result from human-made 
features. As discussed above, it is possible that some 
of the burned rock is from disturbed infonnal hemihs 
that required little obvious organization and construc­
tion. A third possibility is that burned rock and other 
miifacts were discarded in refuse areas. The site pre­
sents a setting where specific questions concerning 
burned rock feature fonnation can be addressed in a 
setting with sparse materials. 

One of the most useful techniques used recently for 
analyzing burned rock features is archaeomagnetic 
analysis (Cheek et al. 1980; Collins et al. 1990). Lime­
stone and sandstone contain magnetic minerals in great 
enough concentrations to allow high resolution mea­
surements. The theory behind this method of analysis 
is that the magnetic pole is constantly moving, and at 
times it even flips so that magnetic nmih is in the south­
ern hemisphere. During most of the Pleistocene and all 
of the Holocene, magnetic north has meandered slowly 

32 

and unpredictably around the Nmih Pole. When the 
sediment that eventually becomes limestone or sand­
stone is first deposited, most of the magnetic minerals 
are aligned on the azimuth and dip of the current mag­
netic pole, and the stone retains this original alignment. 
If a stone is heated in a hemih or oven, and attains a 
high enough temperatme to relax the original align­
ment, then the magnetic pmiicles are fi'ee to realign on 
the new magnetic pole. When the rock cools, the par­
ticles "freeze" on this new alignment. Until recently 
these minor wanderings and realignments were used 
by archaeologists only to date featmes. By knowing 
the position (azimuth and dip) of the magnetic pole at 
different periods of time, the magnetic alignment of a 
featme can be compared to the known wanderings and 
estimates made for the age of the heating event. 

Recently, and more impmiantly for the current investi­
gation, archaeomagnetic analysis allows m'chaeologists 
to assess the context of a featme, and thus the context of 
the site and sedimentmy deposits. If a burned rock fea­
tme was heated to a high temperatme, cooled in place, 
and never distmbed, then the magnetic alignments of all 
of the bm11ed rocks should be the same and pointing to 
the magnetic pole at the time the featme was in use. If, 
on the other hand, the accumulation ofbmned rocks is 
not an intact burned rock featme but rather a trash dump 
(secondmy disposal area) or disturbed feature, then the 
magnetic alignments ofthe bmnedrocks will vary. Some 
rocks in a single featme may still retain their original 
orientations, while others could be disturbed resulting 
in more complex patterns of variation. 

Identifying intact featmes vs.secondmy disposal dumps 
or disturbed features is velY impmiant because hunt­
ers and gatherers who "camp-out" their entire lives 
organize their activities arolmd household hearths, while 
large cooking ovens mayor may not be on the periph­
ery and trash middens are usually away from house­
hold hemihs on the edge of the camp (Bmiram et al. 
1991; O'COlmeIl1987; O'ColTIlell et al. 1991; Steven­
son 1991; Yellen 1977). Archaeomagnetic assay also 
allows for a more sophisticated analysis of the burned 
rock featmes by incorporating stepped-heating mea­
smement. This indicates how hot the rocks were heated 
and if the rocks were heated more than once. Thus re­
use of individual rocks can sometimes be detennined. 



Recent applications have resulted in the dissection of 
prehistoric hearths and ovens. For example, at the 
Wilson-Leonard site, the tops of Early Archaic cook­
ing ovens are completely disturbed, but portions of the 
bottoms are intact (Takac 1995). Also at the Wilson­
Leonard site, individual scattered blUl1ed rocks in Pa­
leoindian levels could be confidently identified as heated 
and cooled in place, and interpreted as unprepared 
heatihs. At Wurzbach Parkway in San Antonio, intact 
Middle Archaic hearths were found adjacent to bumed 
rock dumps that represent the refuse created by un­
packing a cooking oven (Takac 1995). Thus the accu­
rate identification of a heatih or any other bumed rock 
feature is critically important, especially in respect to 
the spatial analysis of a site. 

On the human side of the equation, Stevenson (1991) 
summarizes the human behaviors that influence site 
formation processes involved in determining artifact 
distributions around hunter-gatherers' hearths. A se­
ries of unintentional (trampling and children's play) 
and intentional (expedient cleaning, systematic refuse 
disposal) processes result in spatial size-sOliing of ar­
tifacts. Small artifacts are more likely to escape clean­
ing, secondary removal, or a variety of unintentional 
processes. Thus smaller items are discarded and re­
main in the locations of original use (Binford 1983; 
O'Connell 1987; Stevenson 1991). Stevenson (1991) 
effectively argues that the longer a site is occupied, the 
greater the degree of size sOliing. Keeley (1991), using 
edge wear analysis and refitting oflithic artifacts, dem­
onstrates this process on a prehistoric site where cer­
tain artifacts were moved while others remained in the 
original locus of use. 

Prehistoric Adaptations 
and Subsistence 

The second historic context applicable to the investiga­
tions at 41MV120 concems prehistoric human adapta­
tion and subsistence (Potter et al. 1995). Many hundreds 
of generations of Native Amelican hlU1ters and gather­
ers utilized the soufu Texas landscape over fue last 11,000 
years. Anthropologists who have studied living hunter­
and-gatherer societies arolUld the world lmow that their 
life ways are intimately related to the types of natural 
resources they use and the ways in which they exploit 
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these resources. For example, hlU1ters and gatherers who 
subsist primarily on plant foods and small animals will 
organize themselves very differently from a group which 
relies largely on bison hunting. Archaeologists suspect 
that Native American adaptations to the south Texas 
region changed over the course of the millennia as the 
environment and populations shifted, but our substan­
tive knowledge is still minimal (Hester 1995). 

The research questions that are pati of this historic 
context involve identifYing the food and material re­
sources that were used at specific points in time and, 
equally important, how they were utilized. This is im­
pOliant for understanding the scale of mobility for 
hunter-gatherer groups, and the role the site played 
within a regional settlement system. The data needed 
to address these questions can be derived from the re­
covery of archaeological plant and bone samples, de­
tailed examination of the characteristics of bumed 
rocks, life-histOlY analysis of stone tools, and spatial 
analysis of human-created features and their associ­
ated atiifacts. 

Prehistoric Subsistence 

Two sources of data are cunently used to investigate 
prehistoric subsistence and economic practices: pre­
served floral and faunal remains. Some charcoal was 
recovered during the testing of 41MV120, and the re­
covelY of bone was limited to freshwater mussel shell 
lens (Feature 1). Careful excavation of features and 
flotation of sediment samples could provide additional 
animal and plant remains that produce high-resolution 
evidence of Late Archaic subsistence and economic 
behaviors. The recovery of identifiable ChatTed plant 
parts in and around the bumed features provides the 
best direct indicator of plant species utilized for food 
and campfire fuel. These data have direct implications 
for tlle function ofthe features and season of use. While 
preservation of chatTed plant parts in South Texas is 
generally poor, the testing phase of investigations re­
covered botanical samples, indicating that the poten­
tial was good for fuliher recovery. Second, features 
provide an anchor for interpreting the spatial pattems 
of other types of at'chaeological evidence such as arti­
facts and faunal or floral remains. The current stan­
dard method for recovering chaned plant remains is 



flotation. Sediments from features are collected in bulk 
and gently poured into swirling water; chan-ed plant 
parts will float and can be skimmed off, dried, and 
identified. 

Faunal remains also are important in the analysis of 
past human exploitation habits. This includes species 
and skeletal element identification, analysis of relative 
dietary importance, meat butchering and transport, 
seasonality, and paleoenvironmental implications. Re­
cent controlled experiments that varied screen mesh 
size CI4-inch, 1/8-inch and 1!I6-inch window screen) 
demonstrate that 118-inch screen results in a significant 
increase in the recovery of small animal bones (Shaf­
fer 1992). The use of smaller mesh sizes results in a 
much more reliable picture of the subsistence practic­
es of prehistoric societies. 

Technological Organization 

A second dimension that provides information on our 
lmow1edge of prehistoric hmnan adaptations is the study 
of how prehistoric hunters and gatherers manufactured, 
used, maintained, and discarded their stone tools and 
other technological devices (including cooking fea­
tures). In recent years, archaeologists have begun to 
focus on the organization required to construct tech­
nology. Most effort has focused on extractive tools, 
especially weapons (Bleed 1986; Vien-a 1995), but ef­
forts have also focused on maintenance tools (Bous­
man 1993). Furthermore, while cooking features have 
not been the primary source of data for developing 
models of technological organization, the Texas ar­
chaeological record suggests that much can be learned 
from their systematic study and analysis. Of primary 
concern in this organization-of-techno10gy approach 
is the cost and benefit of tools, equipment, and facili­
ties. 

Capacity for Features 

Recent analysis of intensive plant processing and con­
struction oflarge cooking features in the northwest United 
States indicates that 1) rocks as heating elements are 
not necessary for cooking foods for short periods, ca. 
24 hours or less; 2) collecting rocks for cooking fea-
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tures requires a great deal of work; and 3) the thermal 
properties of rock allows for cooking over long periods 
of time, 24-48 hours, since rock acts as a heating ele­
ment (Thoms 1989). Review of capacity planning mod­
els indicates that as larger and larger packets of food are 
cooked together, larger and larger cooking features will 
be constructed in order to reduce the food-per-unit costs 
of processing. In other words, small amounts of food 
can be cooked most efficiently in small cooking features, 
and large amounts of food, perhaps for larger groups of 
people, can be cooked most efficiently in large cooking 
features. Thus the size of a cooking feature is a proxy 
measure of the amount offood cooked in that feature. 

The concept of capacity planning for cooking features 
is important because if hunters and gatherers are ex­
ploiting foods in bulk and storing large quantities of 
food for lean seasons (a very important dimension ac­
cording to CUTI"ent hunter-gatherer theory), then the 
capacity-planning models strongly suggest that evi­
dence should be present in the features. If prehistoric 
hunter-gatherers are exploiting food daily and in small 
quantities, then the cooking features should also re­
flect limited quantities of food preparation and the ef­
fort expended on processing foods. The number and 
size of burned rock features might also provide evi­
dence on hunter-gatherer group size. 

Tool Design, Manufacture, Maintenance, 
Curation, and Discard 

In the last few years archaeologists have discovered that 
the design, manufacture, and use of artifacts by hunters 
and gatherers is strongly conditioned by their exploita­
tion patterns. Tools are often designed with a balance of 
three design goals: expediency, reliability, and maintain­
ability, and their use reflects their continuing roles in the 
exploitation of resources (Binford 1973; Bleed 1986; 
Bousman 1993). This research is important because 
stone tools are not readily altered by decay processes 
after the tool is discarded, and the abundance of stone 
tools on many prehistoric sites makes them a ready source 
of information. 

In summary, this research suggests that hunting and 
gathering groups-collectors (sensu Binford 1980)­
who depend on exploiting resources in bulk and stor-



ing large quantities of food, use tools that tend to em­
phasize reliable and maintainable qualities. The tools 
used to directly acquire food from the environment (ex­
tractive tools) are often complex and specialized, but 
parts are replaced often if they appear to be at risk of 
failure. The maintenance tools (tools used to make or 
maintain tools or equipment) of these groups often are 
intensively maintained and used until the tools are ex­
hausted. Collectors manufacture and repair their tools 
during intensive periods, known as gearing-up sessions, 
dedicated entirely to teclmological activities. 

At the other end of the spectrum, groups that do not 
exploit food resources in bulk and do not store food 
for lean seasons-foragers- employ a very different 
strategy toward their tool manufacture, use, repair, and 
discard. Their extractive tools are intensively main­
tained and kept in working order as long as possible, 
while their maintenance tools are often made on the 
spot and used only for the immediate task. Thus they 
favor extractive tools that emphasize maintainability, 
and maintenance tools that emphasize expediency. Re­
pair and replacement occurs sporadically, when and 
where needed. This pattern of work is called make­
and-mend. 

Prehistoric tool use seems to be very sensitive to 
changes in the patterns of resource exploitation (Bous­
man 1991), because the costs and benefits (often called 
utility) of tool designs that shift between reliability (high 
cost, high utility), maintainability (moderate cost, mod­
erate but renewable utility), and expediency (low cost, 
low utility) are very different for these specific goals. 
At 41 MV 120 the analysis of lithic artifacts, chipped 
stone, and ground stone will utilize the concepts of tool 
design and capacity planning to analyze specific at­
tributes that can provide information on the exploita­
tion of resources by prehistoric hunters and gatherers. 

Spatial Analysis 

A third source of data that can be used to address the 
human adaptation and subsistence historic contexts is 
the spatial distribution of artifacts and features within 
the site. Recent archaeological and ethnoarchaeologi­
cal research has resulted in a rapidly growing body of 
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knowledge that provides powerful analytic tools used 
to understand prehistoric life ways. Numerous studies 
have developed methods for analyzing and interpret­
ing the spatial patterns of artifacts and other archaeo­
logical materials in such settings (Hietala 1984; Kroll 
and Price 1991; O'COlmell1987). The application of 
these methods at 41MV120 could provide important 
new evidence on the intrasite spatial organization of 
Late Archaic hunters and gatherers in south Texas. The 
moderate accumulation ofbumed rocks may have re­
sulted from a wide range of activities over brief epi­
sodes. The intrasite spatial study undertaken at the 
Mariposa site in Zavala County provides a local ex­
ample (Montgomery 1978). 

Not only can spatial analysis discriminate between these 
types of site uses, but it may also detect differences in 
the overall organization of the group. It appears that 
groups reliant upon larger amounts of stored food 
(Binford's collectors) will have a different camp lay­
out than groups who do not (foragers). For example, 
O'Connell (1987) argues that foragers and collectors 
have different internal site structure. Foragers (e.g. the 
!Kung Bushmen of the Kalahari and the Alyawara 
Aborigines of Australia) have household clusters at 
residential camps with little internal complexity, while 
collectors (e.g., the Nunamiut Eskimos of Alaska) have 
more complex residential camps that are more highly 
structured. At forager residential sites, research dem­
onstrates that length of occupation, number of occu­
pants, seasonal variation in weather, degree of food 
sharing between households, reliance on food storage, 
and perhaps risk from larger predators are the most 
important determinants of site structure and size 
(O'Connell 1987; Yellen 1977). A critical aspect of 
this type of research is discriminating between archaeo­
logical deposits which are the product of reoccupations 
and those that are the product of a single occupation. 
Studying the internal organization of hunter-gatherer 
campsites is a productive approach for discriminating 
between single occupation, multiple occupations and 
aggregation (Vierra 1985). This issue is discussed 
above in the second historic context, Site Formation 
Processes. Site 41MV120 is promising in this regard 
due to the possibility that archaeological materials were 
rapidly buried, thus reducing the likelihood that mul­
tiple reoccupations are collapsed together. 



In order for spatial analysis to be conducted, large­
block hand excavations must be undertaken (O'COlmell 
1987). Site 41MV120 is an ideal candidate for this 
type of research since multiple intact features are found 
with associated atiifacts in contexts that are not deeply 
bUlied. The recovery of a diverse artifact assemblage, 
patiicularly smaller artifacts and faunal and floral re­
mains, will potentially allow for the identification of 
significant spatial patterns that can be related to an 
al1"ay of activities and depositional contexts. Addition­
ally, other significant features might be exposed such 
as storage pits or house remains. These are commonly 
associated with cooking features among ethnographi­
cally documented modern hunters and gatherers. Al­
though house remains have yet to be identified in South 
Texas, they have been found in the Texas coastal area, 
west central Texas, and the lower Plains (Boyd et al. 
1993; Ricklis and Gunter 1986; Treece et al. 1993). 

Summary 

Through the systematic recovety of paleoenvironmen­
tal, geological, and archaeological data, 41MV120 has 
the potential to contribute substantial data toward the 
understanding of three significant research issues: past 
enviromnental change, site formation processes, and lm­
man adaptations. ImpOliant avenues for investigating 
paleoenvironmental change include additional geologi­
cal analysis of the Rio Grande alluvial terrace system, 
as well as stable isotope analysis of samples fi.-om the 
site. Detailed geological infonnation and archaeomag­
netic studies of burned rock will provide inf0l111ation 
that will allow for an analysis of site fonnation pro­
cesses. Site fonnation processes are critical for assess­
ing the context of the archaeological materials and 
essential if spatial analysis is undetiaken. Other types 
of evidence must be collected to address the histOlic con­
text concerned with prehistoric adaptations and subsis­
tence. These include plant and bone samples, detailed 
examination of the charactetistics of features and burned 
rock scatters, life-histOlY analysis of stone tools, and 
spatial analysis of features and associated atiifacts. By 
investigating a variety of dimensions relevant to the or­
ganization of work and space, subtle shifts in adapta­
tion will be discernible. 
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Chapter 6: Methods 

John R. Cross 

The field, laboratOlY, and analytical methods used dur­
ing the CAR data-recovery program at 41MV120 
were implemented to achieve the goals outlined in the 
research design. These methods are described in this 
chapter. 

Field Methods 

Backhoe Trenches 

During the early stages of the project, six bacldl0e 
trenches (BHTs) were excavated by CAR to depths 
ranging from 1.5-2.0 m. The trenches were numbered 
in order, beginning with 7 to avoid confusion with 
TxDOT bacldlOe trenches 1-6 (Ward 1995a). Obser­
vations on the vertical and horizontal distribution of 
cultural materials and the stratigraphic relationships 
and physical characteristics of sediments within the 
trenches guided the subsequent placement of excava­
tion units. No attempt was made to screen the soils 
removed from the bacldlOe trenches, although trench 
excavations were monitored by CAR personnel who 
inspected the emerging trench profile and backdili for 
cultural material or for soil anomalies that might indi­
cate the presence of features. 

Excavation Units 

One of the goals of the program was to locate and com­
plete the excavation ofTxDOT's 1-x-1-m test units to 
a unifol111 depth of 1.2 m below the present ground 
surface. The maximum depth of construction impacts 
to the site had been determined by TxDOT to be one 
meter. Excavation to a depth of 1.2 m provided a strati­
graphic context for understanding the lower levels 
within the impact zone. The units were completed fol­
lowing a strategy of excavating in 1 O-cm arbitraty lev­
els, and screening all sediments through Y4-inch square 
hardware cloth. The 10-cm levels are consistent with 
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the stratigraphic controls of the significance testing pro­
gram implemented by TxDOT's cultural resources staff 
(Ward 1995a). 

The CAR proposal for data recovery at 41 MV120 called 
for block excavations to expose possible living smfaces 
and to obtain infol111ation on the spatial context of pre­
histOlic activities. Early in the field investigations, a large 
drainage pipe was discovered nU1l1ing east-west through 
the middle of the site. After consultation with TxDOT 
and Texas HistOlic Con1l11ission archaeologists, the strat­
egy was modified to acconullodate the spatial dishibu­
tion of the utility line h·ench at the site. Instead of a 
single large block, several smaller blocks of l-x-l-m 
units were positioned to explore areas of high atiifact 
density. Excavation units (EUs) were numbered sequen­
tially as they were laid out, continuing the seIies of test 
units (TUs) initiated by TxDOT. To minimize confu­
sion in the ensuing discussions, all l-x-l-m units­
TxDOT's and CAR's-are refelTed to as EUs. 

The block excavations were situated in four separate 
areas of the site (Figure 6-1). Area 1 is a linear-shaped 
block located at the eastem end of the site containing 
EUs 1 and 3 and EUs 12-15,31-36, and 43 (Figures 
6-1 and 6-2). Area 2 is a square block situated in the 
central section of the site, containing EU 7 and EU s 16-
21 and 37-38. Area 3 is a an L-shaped block located in 
the westem section of the site, containing EU 11 and 
EUs 22-27, and 41-42. Area 4 includes two small block 
excavations sihmted on the westem end of the site. One 
of these consists of four units (EU 9 and EUs 28-30), 
and the other of two units (EUs 39-40). EUs 27 and 35 
in Areas 3 and 1 respectively, were not excavated. 

The standard excavation unit was a l-x-l-m square, 
hand-excavated in 10-cm levels to a depth of 1.2 m 
below ground surface. The bottom of each 1 O-cm level 
was marked in the four comers of an excavation unit 
by broad-headed nails and flagging tape. This allowed 
direct measurement of the actual levels used in the ex­
cavation of the site (a critical distinction from an ide-



w 
00 

o 10 40 

o Excavated Units 
r:==J Backhoe Trench 

Buried Cable 
ROW Fence 
Sewer Line 

o Sewer Line Manhole 

Area 3 ""''' Ql 

·····~'······::-·:::·~~~~~~~~--------~~--~-----r==~~ ____ . _____ ~ ____ -~~~~~~----~'----IC .......... ~ 

c~ Area4i6···· ................ ;;;~~ ................... -5 

+-o 
~J~9 ~ ------------------~ 

CAR / ~ Site Datum~. BHT 8 ... .• •• .• ~/ 
Q) ~ BHT9 Area 2 _______ . .. .' .' ..... ' .' ....... , ... , ., .' ....... , " Ar'eo'l" '. ' .. 
:§ oEU 8 EU lOr::;:? §] .' .' ., O··--··-··-----~fJ~--·----··········-········-·········'-~"""T 

................................ TU20 ~i -5 Isolated Find- ! 
+-o 
~ 

FM 1589 

o 

Figure 6-1. 41 MV120 site map. 



Q) 
c 

:.:J 
..c 
U 
"5 
~ 

[;/ 
GJ 

21 

18 

17 

, 
20 ! 37 

19 i 38 

16 I 7 

Figure 6-2. Excavation unit designations. 

alized series of 10-cm levels when volumetric com­
parisons are being made between levels or units). 

The sediments deposited at the site through flood events 
of the Rio Grande showed little contrast in soil color 
-the entire range of soil color for the site could be 
described within 12 of a Munsell color distinction. 
Subtle distinctions in color could be identified in pro­
files that had been freshly excavated and recorded un­
der favorable conditions of lighting and moisture. In 
most cases, the observable distinctions were rhythmic 
lighter and darker soil zones that were provisionally 
interpreted as "packages" of accumulation and subse­
quent weathering of multiple flooding events. VelY small 
nodules and stringers of redeposited calcium carbon­
ate were occasionally observed, although the general 
absence of visible stringers suggested that the sediments 
had accumulated fairly rapidly and steadily, in low­
energy depositional environments, and that active bio­
turbation of the sediments masks the visible evidence. 
Sediments within the project area had experienced com­
paction to a depth of 50-60 cm through vehicular traf­
fic, construction equipment, and maintenance 
equipment. Picks were used to loosen the compacted 
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soils in the upper levels of the excavation units along 
the shoulder ofFM 1589. A Gradall supplied by the 
Freer TxDOT office was also used to remove portions 
of the upper disturbed levels in EUs 18,21,24,25,31, 
32,33,34,36,41,42, and 43. In addition, the upper 
levels were removed from EUs 39 and 40 by a back­
hoe, and in EUs 14, 15, and 26 by hand, but were not 
screened. 

Initially, all soils from the excavations were wet­
screened through lis-inch hardware cloth to retrieve 
small artifacts and fragments of bone. Water for the 
screening operation was pumped from a TxDOT wa­
ter tmck using a gasoline-powered 2-inch trash pump. 
The pump outlet was fitted with a convelier and y­
adapter for the attachment of two I-inch hoses with 
valiable-spray nozzles. Runofffrom the water screen­
ing setup ran directly into a sump (measuring approxi­
mately 2 x 3 x 1.75 m deep) to avoid any ecological 
impacts to the waters of Elm Creek. 

The procedures used in the field were adjusted in re­
sponse to changing conditions, an emerging understand-



context, and the initial recovelY rates for artifacts. At 
one point, excavation proceeded by 5-cm levels to es­
tablish whether or not the veliical distribution of cul­
tural materials corresponded to slightly darker soil 
zones in the stratigraphic sections that might have in­
dicated incipient soil development on a comparatively 
stable surface. After sufficient data had been collected 
to address the issue, excavations resumed using 10-cm 
levels. Five-cm levels were excavated at the bottoms 
ofEUs 7,8,10, and 11, and EUs 12 and 14 in Area 1, 
and EUs 28-30 in Area 4. The plan to wet-screen all 
sediments tlu'ough lis-inch mesh was revised in light of 
the extremely low recovelY rates for bone during the 
first few weeks of the project. Instead, a 25 percent 
sample of soil from each level was wet-screened through 
the lis-inch mesh; the remainder was dIy-screened 
tlu'ough l/4-inch hardware cloth. The 25 percent sample 
was determined empirically and defined operationally 
as tlu'ee 12-quaIi buckets of soil for each lO-cm level 
and one-and-a-half 12-quaIi buckets for each 5-cm 
level. 

Collection of Materials 

Aliifacts recovered during excavation or dly-screen­
ing were placed in zipper-lock-closure polyethylene 
bags with an acid-free paper label containing prove­
nience infol111ation (site, lot number, EU number, level, 
depth, feature number, description of contents, the ex­
cavator, and the date). The kinds ofmatelials collected 
included flaked stone tools and tool fragments, cores, 
lithic debitage, ground-stone tools and tool fragments, 
fire-cracked rock, freshwater mollusk shell, and bone. 
Complete, or nearly complete, snail shells were also 
collected as possible indicators oflocal paleoenviron­
mental conditions. Samples of charred material were 
collected for radiocarbon dating and for macrobotani­
cal identification. Charcoal samples were wrapped in 
aluminum foil packets which were then placed in poly­
ethylene bags. Historic aIiifacts were collected only 
fi'om subsurface contexts. 

Each bucket of soil to be water-screened was identi­
fied by a piece of colored flagging tape on which was 
written the unit number, the level, and depth fi'om which 
the soil was derived. Each unit was assigned one of 
eight different colors of flagging tape that uniquely iden-
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tified it among the units being excavated actively. The 
comers of a unit were marked at the bottom of each 
level with flagging tape and a nail, again color-coded 
to the unit. The redundancy of the system provided 
cross-checks for photographic documentation and wa­
ter-screening. Artifacts recovered during the wet­
screening were placed in a plastic bag along with the 
colored flagging tape on which unit, level, and depth 
information had been written. Each evening, the bags 
were opened and the aIiifacts were spread out to air 
my. At that time, the wet-screened artifacts were as­
signed lot numbers within the series designated for the 
respective units, acid-fi'ee paper labels were completed 
with the relevant provenience data, and the aIiifacts 
were retumed to new zipper-closure polyethylene bags. 

Lot Numbers 

Lot numbers were assigned to each excavation unit or 
trench in consecutive blocks of 25. A lot number re­
fers to a unique bag collected in the field from a par­
ticular context, regardless of its contents. The primaIY 
significance of a lot number was that it identified aIii­
facts or samples from a paIiicular unit and level (and 
feature, if applicable). A lot may contain a single aIii­
fact, a sample, or a grouping of artifacts and ecofacts 
fi'om a single context. The contents of each bagllot 
number were recorded in the field on an inventOly/bag 
tracking sheet. The system was designed to be flexible 
and to preserve infol111ation about the context of re­
covelY, and not solely provenience information. For 
example, aIiifacts recovered fi'om a paIiicular level 
within a given unit as it was being excavated would be 
assigned a lot number. Aliifacts recovered from the 
water-screening of soils from that level and unit were 
assigned a different lot number. At the end of each day, 
each lot was considered "closed" and new numbers were 
used the following day. This system greatly reduced 
the chances for error by resh'icting lot numbers to the 
collection efforts of a single person on a single day 
from a unique context, following the individual 
excavator's "cOlllillon-sense" lumping or splitting logic. 
In this way, lot numbers closely matched the catego­
lies and groupings used in field notes. In addition, the 
nature of the water-screening operation (the process­
ing of soils from a number of units in quick succes­
sion) required a procedure by which artifacts could be 



rapidly and unambiguously assigned to a pmiicular con­
text. The lot numbers became pmi of the permanent 
miifact catalogue number. Not all lot numbers were 
used, since the number of bags for a given unit was 
rarely divisible by 25 (the increment of numbers on an 
inventOly/bag tracking sheet). A master list of the lot 
numbers assigned to excavation units was maintained 
in the field, and provided a quick reference in the event 
that unit provenience was not recorded on an artifact 
tag. 

EDM Mapping 

Existing conditions (reference points and topography) 
and the spatial positions of excavation units, bacld10e 
trenches, features, and miifacts recovered in situ were 
detennined with a Sokkia Set SA EDM Total Station. 
Since Ward's (l995a) site datum could not be relo­
cated, CAR crew established a new site datum in the 
east-central pmi of the site, with an arbitrmy elevation 
of 1 00 m. A second station was established toward the 
westem end of the site. All measurements at the site 
were taken from these two stations or from transit 
points. Locational data were stored on a Sokkia 
SDR33256K data collector and downloaded for use in 
mapping and spreadsheet program formats. Maps 
showing existing conditions, the location of excava­
tion units, features, and miifact clusters were created 
from these data. 

Documentation of Field Investigations 

Excavation unit and feature forms printed on acid-fi-ee 
paper were used to document the field excavations. 
Photography (color slides and black-and-white prints) 
was also used to record the excavations, the site set­
ting, archaeological features and miifacts in situ, and 
stratigraphic profiles. Site plan maps and stratigraphic 
profiles were drawn on I-mm acid-free graph paper. 
Plan views of excavation units recorded the location, 
orientation, structure, and content of features at the 
site. Profiles were also drawn for each excavation unit 
and backhoe trench, indicating the stratigraphic rela­
tionships of soil/sediment units, visible evidence for 
bioturbation, the position of nails used to mark the 
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boundmy between excavated levels, and the presence 
of cultural material. 

Archaeomagnetism Samples 

Archaeomagnetism samples were collected for rocks 
that showed indications of having been bumed or were 
in contexts where exposure to a fire was suspected. 
The magnetic Olientation of pmiicles in rocks that have 
been heated are realigned with each heating event to 
the position of the emih's magnetic pole. Individual 
burned rocks preserve a record of the temperature to 
which they were heated and may retain the archaeo­
magnetic signatures of multiple heating events. A com­
parison of the magnetic Olientations of rocks associated 
with a single feature may reveal the degree of post­
depositional disturbance to the feature (e.g., Gose 
1994). 

Rocks selected for archaeomagnetic sampling were 
drilled using an E-Z Core Rock Drill (Model D-280 1) 
from Pomeroy Industries Unlimited, which was fitted 
with a Ills-inch notched diamond core bit. The tubular 
drill bit isolated a "pltlg" of stone, which was then 
scored with a brass wire at an angle and orientation 
that could be measured with a specially designed goni­
ometer. The rock was not drilled completely through, 
leaving the "plug" attached to the main mass of the 
rock. It was impOliant to maintain the in situ orienta­
tion ofthe rock dming drilling and measurement. When 
the rock was displaced during the drilling process, fur­
ther attempts to drill the rock were abandoned and the 
sample was not collected. For each sample, the follow­
ing infonnation was recorded: unit, level, nOlihing, 
easting, elevation, angle (read fi-om a level Brunton 
compass mounted on the goniometer), and dip (as mea­
sured by the goniometer). The archaeomagnetism 
sample number was written on each specimen using a 
pel111anent marker, and the relative veliical position 
was indicated on the "plug" by one or more "V" mark­
ings. This was a precautionary measure in the event 
that the "plug" separated fi-om the rest of the rock in 
transit or in the lab. Samples were submitted to Dr. 
Wulf Gose of the Depmiment of Geological Sciences 
at The University of Texas at Austin for analysis. The 
results of this analysis are presented in Chapter 10. 



Geomorphological Investigations 

On-site geomorphological investigations were under­
taken by Dr. Lee C. Nordt of the Department of Geol­
ogy at Baylor University while the archaeological 
fieldwork was in progress. The preliminmy interpreta­
tions of the site's geomorphological and sedimentologi­
cal history played an important role in shaping the 
operational model of the site's age, structure, and pa­
leoenvironmental setting. The project geomorphologist 
provided detailed soil descriptions for one or more pro­
files for each trench, noting subtle distinctions in soil 
color and texture, as well as the development of visible 
soil carbonate stringers or nodules and evidence for 
bioturbation. The elevations of the boundaries between 
soil horizons were measured with the EDM Total Sta­
tion. Column soil samples were taken fi'om BHTs 8 
and 9. 

Off-site geomorphological investigations focused on the 
relationships between the geomorphological and geo­
chronological relationships of 4lMVl20 to Elm Creek, 
the Rio Grande channel at the time the site was occu­
pied, and the evolving Rio Grande terrace system. Five 
geological cores were drilled by the Bureau of Eco­
nomic Geology, University of Texas at Austin, in the 
area of the site. Three of these are located on the Rio 
Grande floodplain, and the other two on terrace depos­
its along upper Elm Creek. An additional profile was 
described in an elevated terrace over looking the Rio 
Grande floodplain. Results of the geomorphological 
study of the site are presented in Chapter 7. 

Laboratory Methods 

Artifact Catalogue 

At the CAR laboratory facility, the contents of miifact 
lots were checked against the field bag tracking/inven­
tory sheets. Artifacts were washed using soft-bristle 
brushes and allowed to air dry. Artifacts from a single 
bag/lot were then grouped according to material cat­
egOlY, counted, weighed, and re-bagged in clean poly­
ethylene bags with zipper-lock closures. Non-cultural 
material was discarded and noted on the laboratory 
inventory sheet. Data from the laboratOly inventory 
sheets were entered in a Windows EXCEL spreadsheet 
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fonnat. The quantified listing of materials fonned the 
basis for the site catalogue and for subsequent analy­
ses. 

Catalogue numbers were written on all stone tools (or 
tool fragments) and on lO percent of all flakes. Bones, 
freshwater mollusk shells, and land snails were gener­
ally too highly fragmented or fragile to have catalogue 
numbers written directly on them. For these items, an 
acid-free paper tag with the corresponding catalogue 
number written on it was enclosed in the plastic bag 
containing the artifact(s). 

Curation 

Artifacts, samples, field records, and photographic 
documentation for the data recovelY excavations of 
4lMVl20 are pennanently curated at the CAR facil­
ity at UTSA. Color slides, negatives, and black-and­
white contact sheets have been placed in 
archival-quality polyethylene sheets and are arranged 
in a numbered series corresponding to a photo log. 
Artifacts and samples are stored in polyethylene bags 
accompanied by labels printed on acid-free paper. Ar­
tifacts are grouped by class (e.g., cores, debitage, re­
touched tools, bone, and botanical), and excavation unit 
in acid-free archival storage boxes. 



Chapter 7: Geoarchaeology Of The Rio Grande and Elm Creek 
in the Vicinity of Site 41MV120 

Lee C. Nordt 

Introduction 

Little is known about the geologic evolution of stream 
systems in South Texas. Geoarchaeological investiga­
tions at site 41MV120 offered an opportunity to study 
the late Quaternary geologic history of the Rio Grande 
and Elm Creek with 14C dating, petrographic thin sec­
tion interpretations, physical and chemical soil-strati­
graphic analysis, and stable carbon isotope analysis. 
This in tum permitted interpretations about the rela­
tionship between geological processes and prehistoric 
site formation and preservation potentials. 

The approach of this investigation was to analyze the 
regional Quaternary history ofthe Rio Grande and Elm 
Creek, place the context of site 41MV120 within the 
geological framework, and interpret the microstra­
tigraphy of the site itself. Specific objectives were to: 
1) identifY periods of alluvial deposition, erosion, and 
soil formation; 2) infer environments of deposition; 3) 
determine the numerical chronology of geomorphic 
events; and 4) infer prehistoric settlement patterns and 
subsistence strategies. 

Regional Setting 

Geomorph ology 

The lower reach of the study area includes site 
41MV120, which is situated near the confluence of 
Elm Creek and the Rio Grande (Figure 7-1). Here, the 
Rio Grande is a meandering river with an entrenched 
floodplain confined to the modem meander belt. The 
meander belt is mapped as a Holocene floodplain de­
posit (Barnes 1976). This is consistent with the map­
ping of weakly developed entisols for the same area 
(Stevens and Arriaga 1977). The upper reach of the 
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study area encompasses the upper Elm Creek basin 
(Figure 7-2). Elm Creek is a low order meandering 
stream. The Elm Creek meander belt and adjacent flood­
plain are mapped as Pleistocene terraces (Barnes 1976). 
However, weakly developed inceptisols (Stevens and 
Arriaga 1977) suggest that the Elm Creek valley is 
filled with Holocene deposits 

Geology 

The Rio Grande and Elm Creek in the study area dis­
sect uplands underlain by Cretaceous and Pleistocene 
deposits (Figures 7-1 and 7-2). The Cretaceous Olmos 
and San Miguel formations, and Upson Clay, out crop 
in the Elm Creek basin (Barnes 1976). Shallow aridisols 
commonly form in this area (Stevens and Arriaga 
1977). Cretaceous units and soils contribute clay, sand­
stone, siltstone, limestone, ferruginous concretions, and 
some coal to the Elm Creek drainage, and locally to 
the Rio Grande. In addition, the Rio Grande contrib­
utes a variety of other Cretaceous sediments, pre-Cre­
taceous sediments, and igneous rocks from northwest 
Texas. 

The Uvalde Gravel forms a veneer of Pleistocene allu­
vium over Cretaceous deposits in the uplands on the 
north side of the Elm Creek valley (Figures 7-1 and 
7-2). The Uvalde Gravel contributes caliche-cemented 
cherts, quartz, and other igneous rocks to the Elm Creek 
and Rio Grande drainages. Mollisols with calcic or 
petroca1cic subsoils occur in this area (Stevens and 
Arriaga 1977). The local geological materials provided 
numerous resources for prehistoric utilization. Chert 
and quartzite from the Uvalde Gravel may have been 
used as a lithic source, sandstone and limestone for 
hearth construction, and coal for burning. However, 
outcrops of coal in the area are minor. 
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Methods 

A geomorphic map was constructed for the study area 
using U. S. Geological Survey topographic maps, the 
local soil survey of Maverick County (Stevens and 
Arriaga 1977), and field reconnaissance. Soil-strati­
graphic data were collected from five deep sediment 
cores (EP-1 through EP-5) and five backhoe trenches 
(BHT 7 through BHT 12) (Figures 7-1 and 7-2). The 
sediment cores were taken with a truck-mounted drill 
rig provided by the Bureau of Economic Geology of 
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The University of Texas at Austin. Backhoe trenches 
were excavated with a Gradall. Soil-stratigraphic de­
scriptions were written following standards and pro­
cedures of the Soil Survey Division Staff (1993) and 
Folk (1980). Alluvial stratigraphic units were defined 
as unconformably bound packages of sediment similar 
to allostratigraphic units (Soil Stratigraphic Code 
1983). Subdivisions into horizons were based princi­
pally on differences in color, texture, calcium carbon­
ate content, soil structure, and sedimentary structures. 



Carbon-14 dating on charcoal (n=6), wood (n=2), and 
bulk sediment humates (n=2) were performed by Beta 
Analytic (Beta) and the Institute for Arctic and Alpine 
Research (NSRL). All results were performed by ac­
celerator mass spectrometry, corrected for variations 
in Ol3C content, and reported in radiocarbon years. Two 
charcoal ages determined from the previous archaeo­
logical testing phase were also used. 

Bulk samples (n=51) were collected from selected back­
hoe trenches (BHT 8 and BHT 9) and deep cores (EP-
1 through EP-4) for soil-stratigraphic characterization. 
Analyses were performed by the Texas A&M Univer­
sity Soil Characterization Laboratory. Texture was 
determined by pipette; pH in 1: 1 soil-water solution; 
CaC0

3 
equivalent gasometrically by the Chittick 

method; and organic carbon as the difference between 
total carbon determined by dry combustion and CaC03 

equivalent as determined by the Chittick method (Hall­
mark et ai. 1986). 

Selected bulk sediment aggregates with contextual in­
tegrity were sampled for petrographic thin sections from 
selected horizons of most backhoe trenches (BHTs 8, 
9,10, and 12) and deep sediment cores (EP-1-EP-4). 
Samples (n=27) were vacuum-impregnated with ep­
oxy and cut to a thickness of 30 microns by Spectrum 
Petrographics. Thin sections were described accord­
ing to the system of Brewer (1976) using a polarizing 
petrographic microscope. 

Samples (n=48) for determination of stable isotope ra­
tios of organic carbon were collected from selected 
backhoe trenches (BHTs 8 and 9) and deep cores (EP-
1-EP-4). Analysis was performed on bulk sediment 
samples by the Mass Spectrometry Laboratory at Texas 
A&M University. Pretreatment included the physical 
removal of roots and the chemical removal of carbon­
ate carbon with HCI. The pretreated bulk sample was 
then combusted with CuO to transform organic car­
bon into CO

2 
(Boutton 1991a). Values were expressed 

in delta (0) notation in parts per thousand (%0) relative 
to the Pee Dee Belemnite (PDB) standard. 
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Alluvial Stratigraphy of 
the Rio Grande 

Four landforms were mapped in the lower study area 
along the Rio Grande and lower Elm Creek basin: the 
uplands, a Pleistocene terrace (T2), a Holocene flood 
terrace (Tl), and the modem floodplains (TO) (Fig­
ure7-1). The T1landform was mapped as a flood ter­
race because of minimal soil development and 
preservation of sedimentary stratification within the up­
per soil profiles. These characteristics reflect periodic, 
but perhaps rare, flooding across the T1 terrace. 

Three Holocene alluvial stratigraphic units were also 
identified in the lower proj ect area: Unit 1 (early Ho­
locene), Unit 2 (late Holocene), and Unit 3 (modem). 
Unit 1 is deeply buried beneath the T1 flood terrace, 
whereas Unit 2 forms the constructional T1 flood ter­
race surface. Unit 3 forms the modem TO floodplain. 
The alluvial units were also subdivided into channel 
(c), point bar (p), and floodbasin (f) facies. 

T2 Terrace 

The oldest alluvial deposit identified in the project area 
was associated with the dissected T2 terrace which, 
according to its orientation, parallels the axis of Elm 
Creek (Figure 7-1). The Jimeniz soil series is mapped 
on the T2 terrace (Stevens and Arriaga 1977). This 
soil has a petroca1cic subsoil horizon ( caliche) and clas­
sifies as a Petrocalcic Calciustoll. This degree of soil 
development indicates a Pleistocene age for formation 
of the T2 terrace based on soil-carbonate 
chronosequences established in the southwestern U. S. 
(Machette 1985). 

Tl Flood Terrace 

The T1 flood terrace in the lower study area forms a 
continuous surface between the Holocene valleys of 
the Rio Grande and Elm Creek (Figure 7-1). The ter­
race is situated 12-14 m above the modem low water 
channels of the stream network. The east to northeast 
margin of the Rio Grande valley is marked approxi­
mately by abandoned Channell where it impinges the 



Uplands and T2 Pleistocene terrace, extends to Elm 
Creek near site 41 MV 120, and continues across Elm 
Creek towards Seco Creek (Figure 7 -1). The Elm Creek 
valley has been widening from northwest to southeast 
with meander belt migration. No topographic break 
separates the Rio Grande and Elm Creek flood terrace 
valleys. Surface depositional features other than aban­
doned Channel 1 have not been preserved. 

Drill core sites EP-1, EP-2, EP-5, and BHTs 7-12 re­
vealed three Holocene alluvial stratigraphic units be­
neath the T1 flood terrace of Elm Creek and the Rio 
Grande (Figure 7-1). As discussed previously, from 
oldest to youngest they are: Unit 1, Unit 2, and Unit 3. 

Unit 1 

Unit I is truncated and deeply buried beneath the T1 
flood terrace (Figure 7-3: EP-2). It has a channel and 
point bar facies assemblage. The channel facies con­
sists of subrounded and grain supported pebbles (Ap­
pendix B 1). Interbedded brown and olive brown clays 
and loams make up the point bar facies (Figure 7-4a; 
Appendix B2). The lithology of Unit 1 is more typical 
of Elm Creek alluvium because of olive colors, a greater 
abundance of chert, and more ferruginous pebbles. This 
unit extends into the upper Elm Creek basin where it 
forms the constructional TI flood terrace at EP-3 and 
EP-4 (Figure 7-5). 

A bulk sediment 14C humate age of 601O±60 (Beta-
104968) was obtained from the point bar facies of Unit 
1 (Figure 7-3: EP-2). Consequently, Elm Creek was 
migrating in the vicinity of EP-2 approximately 6000 
B.P. (Figure 7-1). It follows that the confluence of Elm 
Creek and the Rio Grande was south to southwest of 
EP-2 at that time. The extent of Unit 1 deposits beneath 
the T1 flood terrace is unknown, other than they do not 
exist in the vicinity ofEP-5 (Figures 7-1 and 7-3). 

Unit 2 

Unit 2 unconformably overlies Unit 1 and forms the 
constructional T1 flood terrace surface in the lower 
study area (Figures 7-1, 7-3, 7-6: EP-2, EP-5, BHTs 
7-12). In general, Unit 2 fInes upward from lower point 
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bar sands (pale brown to brown) to floodbasin silt loams 
and silty clay loams (brown to very dark grayish brown) 
(Appendixes Bland B3). EP-5 exposed a thick point 
bar facies in Unit 2-p (Figure 7-3), which may coin­
cide with its location adjacent to abandoned Channell 
(Figure 7-1). The point bar facies has well sorted sands, 
trace amounts of mica, and minimal biological activity 
(Figure 7 -7 c; Appendix B2). The upper part of Unit 2, 
designated Unit 2-f, has been pedogenically altered to 
a weakly expressed A-Bw soil profIle (Appendixes B 1 
and B3) that classifIes as a Molliso1 (haplustoll). Soil 
properties associated with Unit 2-ftypically contain 
fIne, moderately sorted quartz and carbonate clasts, 
trace amounts of heavy minerals, appreciable biologi­
cal activity, and an abundance of cracking clay clasts 
of slack water origin (Figure 7 -4c, d; Appendix B2). 

The fIning upward sequence of Unit 2 is displayed in 
EP-2 and BHT 9 by increasing clay and silt content 
and decreasing sand content (Figures 7-8 and 7-9). The 
high clay content and low sand content of the point bar 
facies in Unit 1 distinguishes it from Unit 2 (Figure 
7-8). Carbonate distribution with depth in Unit 2 mim­
ics the percentage of silt, indicating that most of the 
carbonate is in the silt fraction. Based on the shape of 
the depth-curve, and absence of secondary carbonate 
nodules, virtually no carbonate has been redistributed 
in the soil profIle. Furthermore, organic carbon con­
tent increases in the upper profIles ofEP-2 and BHT 
9, probably in response to decreasing flood deposition 
and increasing organic inputs from plants after the Rio 
Grande down cut and formed the modem TO flood­
plain (Figures 7-8 and 7-9). 

BHT 8 shows soil characteristics similar to BHT 9 
and EP-2, except for a weakly expressed buried Ab1 
paleosol that interrupts the sequence (Figure 7-10). As 
a result, there are two generalized fIning upward se­
quences for clay and sand and two increases in organic 
carbon content. The Ab 1 paleosol indicates that dur­
ing deposition of Unit 2-f, flooding and sedimentation 
slowed in the vicinity ofBHTs 7,8, 10, and 12. 

Based on the 14C age obtained from Unit 1 in EP-2, 
deposition of Unit 2 began sometime after 6000 B.P. 

(Figure 7-3). Deposition continued until approximately 
1200 B.P. based on 14C ages and time-diagnostic arti­
facts fromBHTs 7-12 (Figure 7-6) and a 14C age from 
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Figure 7-3. Regional alluvial stratigraphy a/the Rio Grande based on deep sediment cores. 
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Figure 7-4. Photographs of microm017Jhic thin sections showing progressive stages of clay clast destruction. a. EP-l (plane light); b. EP-2 
(polarized light); c, d. BHT 8 (polarized light). c=clay clast. 
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Unit 3 in EP-1 (Figure 7-3). Two tree stumps (or roots) 
dated to 540±40 B.P. (Beta 104967) and 760±50 B.P. 

(Beta 104966) in BHTs 12 and 10, respectively (Fig­
ure 7-6). These materials post-dated prehistoric occu­
pation of the site and were probably woody plants 
growing on the Rio Grande and Elm Creek Tl flood 
terrace in response to reduced sedimentation rates af­
ter the Rio Grande had down cut and began forming 
. the TO floodplain. The 3200±50 and 3050±50 B.P. 14C 
ages in BHTs 9 and 10, respectively, were rejected be­
cause they came from dispersed charcoal of unknown 
origin and because the ages were inconsistent with the 
alluvial chronology established in BHT 7, 8, and 12 
based on hearth charcoal 14C ages and time-diagnostic 
artifacts (Figure 7-6). 

Channel 1 represents an abandoned channel segment 
or oxbow of the Rio Grande, or an abandoned tribu­
tary of the Rio Grande or Elm Creek (Figure 7-1). A 
thick point bar facies exposed in EP-5 and partly in 
BHT 9 (Figures 7-3 and 7-6), indicates that the chan­
nel may have been occupied by the Rio Grande at one 
time. The channel was probably active during, and 
sometime after, 6000 B.P. and joined with Elm creek 
somewhere between EP-l and EP-2. It is unclear 
whether the channel was active at the time of prehis­
toric occupation at site 41MV120. lfnot, however, it 
may have been filling with floodbasin alluvium from 
periodic flooding. 

TO Floodplain 

The TO surface forms the actively aggrading flood­
plains of the Rio Grande and Elm Creek (Figure 7-1). 
The TO floodplain is situated 9-11 m above the adja­
cent low water channels within the modem meander 
belts. Meander scroll topography (ridge and swale) is 
still evident within the modem meanders. Unit 3 forms 
the constructional flood surface of TO and is laterally 
inset to the T1 flood terrace and deposits (Figure 7-3: 
EP-l). It consists of interbedded silty clay loams to 
sands, with colors of very pale brown to dark grayish 
brown (Appendixes B 1 and B3). Finer-grained depos­
its occur more in the upper floodbasin facies (3-f) than 
in the lower point bar facies (3-p). Pedogenesis has 
been minimal with development of A-C soil profiles 
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that classify as Entisols (ustifluvent). Fine-grained lay­
ers typically display horizontal laminations, soft sedi­
ment deformation, and iron reduction zones from a 
fluctuating water table (Figure 7-7b; Appendix B2). 
Coarse-grained layers have properties similar to the 
point bar facies in Unit 2 (Figure 7-7a; AppendixB2). 
In contrast to Unit 2, Unit 3 is more stratified with 
respect to particle size distribution, carbonate content, 
and organic carbon content (Figure 7-11). Furthermore, 
organic carbon and carbonate contents are less in Unit 
3 than in Unit 2. In sum, these characteristics reflect 
minimal pedogenesis and frequent flooding of varying 
magnitudes within a narrowly confined floodplain. 

A dispersed charcoal 14C age from deep in EP-l sug­
gests that deposition of Unit 1 was underway by 
1170±60 B.P. (NSRL-3536) (Figure 7-3). A topo­
graphic escarpment between the Tl flood terrace and 
the TO floodplain indicates that a period of channel 
incision occurred prior to deposition of Unit 3. The 
14C ages from Unit 2 and Unit 3 show that channel 
downcutting and formation ofthe escarpment occurred 
sometime between approximately 1100 and 1300 B.P. 

The meander belt configuration at the time of down­
cutting is shown by the shape of the escarpment (Fig­
ure 7-1: Channel 2). Geomorphic relations also show 
that Elm Creek joined with the outside meander of 
Channel 2 (Rio Grande) at the time of channel inci­
sion. Afterward, the Elm Creek and Rio Grande con­
fluence began migrating to the southwest, perhaps in 
response to greater channel gradient and channel power 
of Elm Creek. The modem meanders of the Rio Grande 
have thus been migrating at a rate of 60-70 m per 100 
years based on the relation between 14C dating and the 
width of the meander belt. 

The confluence of Elm Creek and the Rio Grande in 
the project area appears to have remained somewhere 
between EP-2 and EP-l during the 6000-1100 B.P. in­
terval (Figure 7-1). In contrast, Channell just to the 
north of the site, migrated from the valley wall back to 
the Tl/TO escarpment at Channel 2 prior to downcut­
ting. Consequently, with respect to channel meander­
ing, site 41MV120 formed in a relatively stable 
geomorphic position. 
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Regional Correlation 

The most comprehensive local geologic investigation 
of the Rio Grande occurred just north of Laredo (Gar­
ner 1997). Here, two alluvial terraces and two alluvial 
floodplains were identified. The T4 terrace was the most 
widespread, located 16-18 m above the modern low­
water channel, and dated to between 5300 and 2300 
B.P. The T3 terrace occurred locally, was situated 
12-14 m above the modern low water channel, and 
dated to 1500-500 B.P. in the upper two meters. Cul­
tural materials were discovered in the T3 and T4 ter­
race deposits. The T2 and T1 floodplains were 
frequently flooded and situated less than 10m above 
the modern low-water channel. No 14C ages were ob­
tained from these deposits. 

Just south of Laredo, Evans (1961) identified two ter­
races and three flood benches within the modern valley 
of the Rio Grande. The Zapata terrace was located an 
average of20 m above the modern low-water channel. 
Basal gravel deposits of this terrace contained extinct 
late Pleistocene fauna, whereas the upper silty mate­
rial yielded Holocene cultural artifacts. The Rosita ter­
race had an average elevation of 14 m above the Rio 
Grande. Cultural material was discovered throughout 
this terrace fill. The flood benches were recently de­
posited and less than 10 m above the river. Caran (1993) 
studied the geomorphology of the Rio Grande in the 
vicinity of Eagle Pass. He recognized three alluvial 
landforms above the modern low-water channel of the 
Rio Grande: n, 7 m; T2, 7-10 m; T3, 10-15 m. The 
T1 landform represented the modern floodplain, 
whereas the T2 terrace was apparently deposited by a 
local flood event. The T2 terrace was estimated to be 
1,000-2,000 years old based on stratigraphic position 
and correlation to unpublished 14C ages from another 
Rio Grande sequence. The T3 terrace was thought to 
be middle Holocene in age. 

The Holocene alluvial stratigraphy ofthe Rio Grande 
in the project area can be correlated to previous geo­
logic investigations. The highest terraces within the 
Holocene valley of the Rio Grande from Eagle Pass to 
Laredo date to the middle to late Holocene. However, 
the high Holocene terrace near Eagle Pass occurs at 
lower elevations than similar age terraces near Laredo. 
Deposits dating from late Holocene to modern also 
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occur at lower elevations near Eagle Pass than at 
Laredo. The TO floodplain of the current project area 
was split into local flood benches in the other study 
areas. In sum, these data show that terrace correlation 
within the Rio Grande basin is not possible if based 
solely on elevation above the low-water channel. Ap­
parently, the terrace sequence near Laredo is confined 
to a restriction in the Rio Grande valley. The broader 
valley in the proj ect area has probably permitted more 
lateral channel migration and a subsequent decrease in 
downstream gradient. Other possibilities for the lack 
ofterrace correlation are tectonic activity, differential 
terrace preservation, and enhanced downcutting in re­
cent times that increased the downstream gradient of 
the modern channel relative to the terraces. Further 
naming of terraces along the Rio Grande is discour­
aged until a regional investigation of its Quaternary 
history is conducted. 

Geoarchaeology of Site 41MV120 

Stratigraphy 

The alluvial stratigraphy associated with site 41MV120 
was exposed inBHTs 7-12 (Figures 7-1 and 7-6). The 
site was buried within a floodbasin facies (f) of Unit 2 
situated on top of a point bar facies (p). The floodba­
sin facies was subdivided into three lithofacies: Unit 
2-fl, Unit 2-f2, and Unit 2-D, from oldest to 
youngest. 

Unit 2-p 

Unit 2-p is the oldest deposit associated with site 
41MV120 (Figure 7-6). As exposed in BHTs 9, 10, 
and 12, this unit appears to represent a point bar that 
forms the structural foundation for the overlying flood­
basin deposits and part of the site. As revealed in the 
backhoe trenches, the subsurface shape of the point 
bar indicates that it may parallel Elm Creek or aban­
doned Channell of the Rio Grande (Figures 7-1 and 
7-6). Textures range from loams to very fine sandy 
loams with low organic carbon contents (Figure 7-9; 
Appendixes B 1 and B3) and minor biological activity 
(Figure 7-7 c; Appendix B2). 



Unit 2-fl 

Unit 2-fl was exposed in all backhoe trenches, except 
BHT 12 where it pinches out between BHTs 10 and 12 
(Figure 7-6). This unit conformably overlies Unit 2-p 
and consists of silt loam textures and low organic car­
bon contents (Figures 7-9 and 7-10; Appendixes B1 
and B3). ill BHT 9, Unit 2-fl represents a continua­
tion of a fining upward sequence from Unit 2-p (Fig­
ure 7 -9). Cracking clay clasts, horizontal and dipping 
laminations, and biological activity also increase from 
bottom to top within the unit (Figures 7-4c; 7-12a, c, 
d; 7-13c; AppendixB2). 

Unit 2-f2 

Unit 2-f2 encompasses the buried Ab 1 paleosol in BHTs 
7, 8, 10, and 12 (Figure 7-6). This unit represents a 
slowly aggrading flood drape that buried the two older 
facies (2-p, 2-fl), except across the intervening point 
bar exposed in BHT 9. Textures were all silty clay 
loams with moderate to high organic carbon levels (Fig­
ure 7-10; Appendixes Bland B3). Also occurring were 
few gypsum crystals, few cracked clay fragments and 
horizontal laminations, and high biological activity 
(Figures 7-13a, b, d; Appendix B2). 

Unit 2-f3 

Unit 2-D buries all other stratigraphic units across the 
site, and prior to road construction, probably formed 
the ground surface of the T1 flood terrace (Figure 
7-6). This unit represents a return to more rapid aggra­
dation, but mainly of floodbasin origin. ill general, tex­
tures fine upward with organic carbon contents 
increasing upward (Figures 7-9 and 7-10; Appendixes 
B1 and B3). Also occurring were few cracked clay 
clasts and laminations, and moderate to high biologi­
cal activity (Figures 7-4d, lOb; AppendixB2). 

Fill 

The upper part of Unit 2-D was partially excavated 
and back filled during construction ofFM 1589. The 
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backfill material denoted by Ap horizons covers Unit 
2-D across the site (Figure 7-6). Textures range from 
silt loam to silty clay loam with high organic carbon 
contents (Figures 7-9 and 7-10; Appendixes B1 and 
B3). There is also a greater abundance of medium and 
coarse sands than in the other units (Appendix B3). 
Furthermore, the fill material is poorly sorted; has frag­
ments of unweathered basalt, rhyolite, and limestone; 
and high bioturbation (Figure 7-7d; Appendix B2). 

Rates of Sedimentation 

Carbon-14 ages and time-diagnostic artifacts show that 
floodbasin deposition of Unit 2-f occurred between 
approximately 2200 and 1200 B.P. The timing of depo­
sition for each lithofacies of Unit 2-fwas estimated to 
be: Unit 2-fl, <3000 to >2000 B.P.; Unit 2-f2, <2000 
to> 1900 B.P.; and Unit 2-D, <1900 to >1200 B.P. (Fig­
ure 7-6). By determining the age range of each 
lithofacies in relation to corresponding facies thickness, 
rates of sedimentation were calculated for each 
lithofacies (Table 7-1). Average rates of alluvial depo­
sition decreased in the order of Unit 2-fl, Unit 2f-3, 
and Unit 2f-2. However, standard deviations were high, 
indicating variability in sedimentation rates both later­
ally and vertically across the site. On average, Unit 
2-fl depositional rates were 3.5 times faster than Unit 
2f-2 (2f-1I2-f2 ratio), and 1.5 times greater than Unit 
2-D (2f-1I2-D ratio) (Table 7-1). 

Variation in calculated rates of deposition across the 
site were not unexpected. Rates of deposition for Unit 
2-fl were rapid indicating a continuum of upper point 
bar deposition. Unit 2-f2 had significantly slower depo­
sitional rates signifying a period of reduced flood depo­
sition and enhanced pedogenesis. Unit 2-D shows 
higher depositional rates on the west end of the site, 
but relatively intermediate rates overall. These varia­
tions may be related to shifting of the position of aban­
doned Channel 1 or Elm Creek in relation to the site 
(Figure 7-1). 
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Figure 7-12. Photographs ofmicrom01phic thin sections showing different kinds of biological activity. a, c, d. BHT 9; b. BHT 8. a=aggrotubule 
(earthworms); g=granotubule (ants?); v=vugh; c=clay clast. 
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Figure 7-13. Photographs ofmicromorphic thin sections showing cultural debitage. a. BHT 12 (plane light); b. BHT 12 (polarized light); c, 
d. BHT 8 (polar light) b=bone; s=ash; c=charcoal. 



Site Formation 

Background 

The alluvial depositional record often conditions the 
spatial and temporal distribution of the archaeological 
record (Ferring 1986). To test this hypothesis at site 
41MV120, artifact densities for flake weight, flake 
number, and burned rock weight were averaged for each 
level for each block of archaeological excavation units 
(Areas 1-3). Artifact densities for each level of each 
block were plotted against the alluvial stratigraphic 
record constructed from adjacent backhoe trenches. 
Artifact densities were subsequently recalculated per 
lithofacies of Unit 2-fusing the depositional ratios from 
Table 7-1. For example, in order for the artifact den­
sity to be the same for Unit 2f-1 and Unit 2f-2 in BHT 
7, the amount of cultural debitage would have to be 
8.9 times greater in Unit 2-f2 than in Unit 2-fl (Table 
7-1). Three hundred thin section point counts were 
conducted for charcoal abundance in selected horizons 
ofBHTs 8, 9,10, and 12. These results were also plot­
ted against adjusted rates of alluvial deposition. 

Recalculated artifact densities were highly dependent 
on the reliability of inferred depositional rates for each 
lithofacies of Unit 2-f. Without more refined dating, 
these rates were subject to error, but are believed to 
show the correct relative trends in artifact densities. 
Rates of alluvial deposition were based on accepted 
14C ages, time-diagnostics artifacts, and correlation of 
the lithofacies across the site. 

Results 

The flake-weight distribution in Unit 2-f ofBHT 7 dis­
plays fluctuations between depths of 120 and 50 cm, 
before sharply decreasing in the upper part (Figure 
7 -14a). The number of flakes increases from a depth of 
120 to 80 cm and then abruptly decreases above a depth 
of 80 cm (Figure 7-14b). The weight of burned rock 
shows an overall increase from a depth of 120 to 70 cm, 
which then decreases sharply (Figure 7 -14c). 

Rates of deposition in Unit 2f-1 were nearly 9 times 
greater than in Unit 2f-2 (2-fl/2-f2 ratio), and nearly 3 
times greater than Unit 2-D (2-fl/2f-3 ratio) (Table 
7-1). As a consequence, adjusted values for flake weight, 
flake number, and burned rock weight decrease appre­
ciably above depths of90 to 100 cm in BHT 7 (Figure 
7-14a, b, c). Because the stratigraphic sequence in 
BHT 8 is similar to that in BHT 7, correlation of cul­
tural materials from one to the other seems reasonable. 
Thin section point counts of charcoal from BHT 8 sug­
gest that the maximum adjusted percentage occurs within 
the same depth range as the most intense cultural activ­
ity, as determined by debitage abundance in BHT 7 (Fig­
ure 7-14d). In sum, the most intense cultural activity, 
based on debitage and charcoal abundance, appears to 
have occurred in Unit 2-fl ofBHT 7, and perhaps BHT 
8 as well. This corresponds with a 2200 and 2000 B.P. 

time interval. Occupation, as determined in Unit 2-fl , 
continued after 2000 B.P. and up until around 1200 B.P., 

but at a lower level of intensity. 

Table 7-1. Rates of Alluvial Deposition for Unit 2 at 41MV120 

Rates of Deposition (em /lOOyr) Ratios 
BHT 

Unit 2f-l Unit2f-2 Unit2f-3 2f-1I2f-2 2f112f-3 

7 12.5 1.4 4.4 8.9 2.8 

8 - 5.0 4.7 - -

9 6.8 - 2.4 - 2.4 

10 4.0 1.2 3.9 3.3 1.0 

12 - 1.2 11.3 - -

Average 7.8 2.2 5.3 3.5 1.5 

I-sigma 3.5 1.6 3.1 
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The alluvial stratigraphy exposed in BHT 10 was also 
similar to those ofBHTs 7 and 8. In contrast, rates of 
deposition were nearly identical between Unit 2-fl and 
Unit 2f-3 in BHT 10 (Table 7-1). As a result, adjust­
ments in artifact densities were only needed for Unit 2-
f2. Adjusted flake weight was relatively uniform 
throughout the profile of BHT 10 (Figure 7-15a), 
whereas flake number and rock weight showed peaks 
between depths of 70 and 50 cm (Figure 7-15b, c). 
Combining flake number and burned rock weight, the 
most intense occupational period appears to have oc­
curred in the lower part of Unit 2-£3 between 1900 B.P. 

and perhaps 1500 B.P. An intact hearth was found within 
this same depth-zone and, as revealed in thin section 
(not shown), the number of microscopic charcoal frag­
ments was no more than non-hearth zones in other ar­
eas. This explains why charcoal was not visible in the 
field for this feature. As with BHT 7, cultural activity 
was at a minimum during formation of the Ab 1 paleo­
sol. Artifacts in the overlying road fill were probably 
in a secondary context. 

Overall, rates of deposition in BHT 9 were higher than 
the other backhoe trenches because of the presence of 
a thick section of the rapidly aggrading Unit 2-fl 
lithofacies and the absence of the slowly aggrading Unit 
2-f2lithofacies (Table 7 -1). Overall, adjusted artifact 
densities in BHT 9 were highest in Unit 2-fl between a 
depth of70 and 40 cm (Figure 7-15a, b, c). This zone 
also coincides with peak charcoal abundance (Figure 
7-15d). Above a depth of 50 cm there is a significant 
decrease in artifact density and charcoal abundance. 
Combining the three data sets suggests that the most 
intense cultural activity in BHT 9 occurred in Unit 
2-fl between depths 000 and 40 cm, or between ap­
proximately 2500 and 2000 B.P; however, occupation 
proceeded up until 1200 B.P. (Unit 2-£3), but at a lower 
level of intensity. Artifacts in the Ap horizons were 
probably in a secondary context from road construc­
tion. 

In sum: 1) occupation appears to have occurred con­
tinuously from <3000 to 1200 B.P. across the site; 
2) intense cultural activity occurred deeper in BHTs 7, 
8, and 10 than in BHT 9; 3) occupation in BHT 9 was 
most intense somewhat earlier than the other two ar­
eas between about 2500 and 2000 B.P.; 4) occupation , 
in BHT 7 peaked between approximately 2200 and 
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2000 B.P. and decreased considerably after 1900 B.P.; 

and 5) cultural activity was somewhat uniformly dis­
tributed throughout the BHT 10 profile between <3000 
and 1200 B.P., but peaked between 1900 and 1500 B.P. 

Preservation Potentials 

The point bar facies of Unit 2-p rapidly aggraded 
shortly before 2200 B.P. at site 41MV120 (Figure 
7-6). There is little evidence for hunter and gatherer 
activity at the site at this time. This deposit, however, 
could contain undiscovered buried Middle and Late Ar­
chaic features. Contextual integrity would probably be 
high because of rapid burial and the near absence of 
biological activity. 

By 2200 B.P. the channel that deposited the point bar 
facies had shifted away from the site and began depos­
iting the Unit 2-fl lithofacies (Figure 7-6). This epi­
sode of deposition eventually buried the point bar. 
Because deposition of Unit 2-fl was rapid and in an 
overbank setting, preservation potentials were prob­
ably high. Bioturbation, however, was somewhat 
greater in this unit than in Unit 2-p, which would have 
increased post depositional disturbance. Overall, these 
factors would have permitted preservation of relatively 
discrete occupation zones in a primary context. Fur­
thermore, occupation intensities were determined to be 
relatively high at the site in Unit 2-fl between 2200 
and 2000 B.P. 

Between 2000 and 1900 B.P., flood frequency decreased 
at site 41MV120 possibly because Channell, or Elm 
Creek, had migrated farther away from the site. Re­
duced sedimentation resulted in accumulation of Unit 
2-f2 and formation of the fine-grained Ab1 paleosol 
(Figure 7-6). This flood drape buried Unit 2-fl only 
on the margins of the point bar, indicating that flood 
magnitudes were relatively low. Preservation poten­
tials of discrete components in a primary context in 
Unit 2-f2 would thus have been lower because of mix­
ing of occupation zones within a thin layer that accu­
mulated during a 1,000-year interval. Furthermore, 
post-depositional bioturbation was high in this unit. 
Figure 7-4 demonstrates how a clayey flood drape 
evolves into small dispersed clay clasts with intense 
bioturbation. Artifacts may be moved from a primary 
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to a secondary context in the same manner. Vestiges of 
intense biological activity remain in the form of 
aggrotubules and granotubules (Figure 7-12). These 
factors, coupled with low cultural activity at this time, 
points to relatively low preservation potentials across 
the site. Regardless, an intact hearth was discovered in 
BHT 12 in the Abl paleosol. BHT 12 had an abun­
dance of charcoal, ash, and bone, as observed in thin 
section (Figure 7-13a, b). Charcoal fragments depos­
ited culturally tend to be more angular than detrital 
charcoal grains. 

Between 1900 and 1200 B.P., aggradational rates again 
increased, resulting in deposition of the Unit 2f-3 
lithofacies (Figure 7-6). The cause of renewed deposi­
tion could reflect migration of Channell back toward 
the vicinity of the site (Figure 7-1), or an increase in 
channel discharge and flood frequency. In fact, because 
Unit 2-f3 thickens between BHTs 10 and 12, its rapid 
rate of aggradation in this area may have been because 
of its proximity to Channell. It is unclear whether this 
channel was an active meander ofthe Rio Grande dur­
ing prehistoric occupation, or whether it had already 
been abandoned. Preservation potentials in a primary 
context in Unit 2-f3 should be greatest on the west and 
east end of the site where the unit is thickest. In the 
middle of the site, Unit 2-f3 becomes compressed to a 
narrow zone where it buries the point bar facies. Here, 
cultural components dating to a longer time interval 
will be compressed into a thin sediment layer. Thus, 
preservation potentials of discrete occupation zones will 
be lower in this area. 

During prehistoric occupation of site 4lMV120, the 
confluence of Elm Creek and the Rio Grande appears 
to have remained somewhere between EP-l and EP-2 
(Figure 7-1). Consequently, a shifting stream conflu­
ence had no influence on prehistoric adaptation strate­
gies. The site probably formed in relation to water 
resources provided by Elm Creek and abandoned Chan­
nell. Even if Channel 1 was not active at the time of 
occupation, it would have been slowly filling with 
overbank alluvium, perhaps while maintaining a water 
supply. This area would then have provided two water 
sources for subsistence with the Elm Creek and Rio 
Grande confluence not far away. Thin sections from 
the project area suggest that the floodbasin sediments 
associated with the site were deposited primarily by 
Rio Grande flood waters. This conclusion was based 
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on sediment Munsell colors with high chromas, low 
sand contents, and the near-absence of chert fragments. 
Chert fragments, in particular, are characteristic of Elm 
Creek alluvium because of exposure of the Uvalde 
Gravel in the surrounding Elm Creek drainage basin. 

Abandonment of site 4lMV120 appears to have coin­
cided with channel incision of the Rio Grande and Elm 
Creek near 1200 B.P. After downcutting and migration 
of the channel network away from the site, flood fre­
quency and flood deposition would have decreased in 
the area. Interestingly, cultural activity seems to have 
decreased in response to decreased flooding between 
2000 and 1900 B.P. (Abl paleosol) and after 1200 B.P. If 
these factors influenced human adaptation strategies, then 
flooding, rather than long-term landscape stability, was 
viewed as favorable by prehistoric people. 

Alluvial Stratigraphy of Elm Creek 

Three alluvial landforms were identified in the upper 
Elm Creek drainage basin: a Pleistocene T2 terrace, a 
Holocene T1 terrace, and the TO floodplain (Figure 
7-2). One alluvial stratigraphic unit, associated with 
the Tl flood terrace, was described with exposures pro­
vided by EP -3 and EP-4 (Figure 7 -5). rnferences about 
the other landforms and alluvial deposits were made 
from topographic maps, soil maps, field reconnais­
sance, and correlation to the deep sediment core (EP-
2) taken in the T1 flood terrace of the Rio Grande. 

T2 Terrace 

The highest and oldest alluvial landform on Elm Creek 
is the T2 terrace on the north side of the valley (Figure 
7-2). It is situated approximately 12-13 m above the 
modem low-water channel. The major soil mapped on 
the T2 terrace is the Elindio series (Stevens and Arriaga 
1977). This soil classifies as a calciustoll with 5-10 
percent accumulations of secondary carbonate nodules 
in the subsoil 

Based on stratigraphic position and degree of soil de­
velopment, the T2 terrace is probably Pleistocene, or 
perhaps early Holocene, in age. The degree of soil de­
velopment associated with the T2 Pleistocene terrace 
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downstream near the confluence with the Rio Grande 
(Figure 7 ~ 1) suggests that it may be older than the T2 
terrace in the upper basin (Figure 7-2). 

Tl Flood Terrace 

The Tl flood terrace is situated approximately 7- 8 m 
above the modem low water channel of Elm Creek 
(Figure 7-2). Unit 1 alluvium was identified and de­
scribed in EP-3 and EP-4 cores taken from the Tl­
terrace on the north side of Elm Creek (Figure 7-5). 
Unit 1 was also identified in EP-2 of the Tl flood ter­
race ofthe Rio Grande (Figure 7-16a). Both sediment 
cores along Elm Creek revealed that Unit 1 was 
unconformably overlying Cretaceous bedrock. Unit 1 
in EP-4 consisted of an assemblage of basal channel 
and point bar facies overlain by a floodbasin facies. 
The channel/point bar facies consisted of grain sup­
ported and subrounded pebbles, an abundance of chert 
(Figure 7 -16b), and minor amounts of ferruginous clasts 
(Appendixes B1 and B3). The floodbasin facies has 
weathered to an A-Bt-Btk-Bk soil profile with textures 
of sandy clay loam and colors of very dark to light 
olive brown. The soil profile in EP-4 shows a slight 
increase in total clay and fine clay content with depth 
suggesting clay translocation (Figure 7-17). More im­
portantly, there has been a significant amount of soluble 
salt redistribution (Figure 7-16c, d), with maximum 
accumulation of secondary carbonate (Btk and Bk) and 
gypsum (Bky 1) occurring in the subsoil (Figure 7 -17). 

EP-3 was taken from the escarpment separating the 
Pleistocene T2 terrace and the Tl flood terrace (Fig­
ure 7 -2). Here, Unit 1 also unconformably buried Cre­
taceous bedrock (Figure 7-5). Furthermore, the channel 
and point facies have similar textures, colors, and 
pebble characteristics as Unit 1 in EP-4 (Figure 7-18; 
Appendixes Bland B3). Also, the absolute elevations 
ofthe lower facies are similar. The lower facies of Unit 
1 in EP-3 shows considerable stratification indicating 
greater fluctuations in flood magnitudes than along the 
Rio Grande. 

The upper half of Unit 1 (1-s) in EP-3 is probably 
colluvial slope wash because of its position on a slop­
ing terrace escarpment. The Unit 1-s colluvial facies 
has been pedogenically altered to an A-Bt-Btk-Bky soil 

67 

profile (Figure 7-18; Appendixes Bland B3). As with 
EP-4, total and fine clay movement has occurred with 
some carbonate redistribution with depth. In addition, 
gypsum has accumulated in the B horizons. The source 
for gypsum was probably from the colluvial parent 
material or from a high ground water table that was 
present prior to channel downcutting and formation of 
the TO floodplain. 

Clay movement and carbonate redistribution in Unit 1 
suggest that pedogenesis has been ongoing on the Tl 
terrace of Elm Creek much longer than on the Tl flood 
terrace of the Rio Grande near site 41MV120. Fur­
thermore, a 14C sample from deep in the point bar fa­
cies of Unit 1 in EP-3 dated to 7480±60 B.P. (Figure 
7-5). Time-diagnostic artifacts dating to as early as 
the Middle Archaic were also discovered on the Tl 
terrace of Elm Creek just upstream from the upper 
project area (Uecker 1994). In sum, these chronologi­
cal indices demonstrate that deposition of Unit 1 along 
Elm Creek was ongoing by approximately 7500 B.P. 

and had terminated by approximately 4000 B.P. This is 
consistent with the degree of soil development for the 
T1 terrace. 

TO Floodplain 

The TO floodplain of Elm Creek is confined to a nar­
row and entrenched meander belt. Channel cutbank 
exposures revealed stratified alluvial deposits consist­
ing of brown to dark brown sandy clay 10ams with 
siliceous and ferruginous pebbles and coal. The TO 
floodplain deposit is younger than 4000 B.P. based on 
the chronology established for the Tl terrace. How­
ever, stratification and minimal pedogenesis indicate 
that the floodplain and associated deposits may be less 
than 1000 years old. 

Preservation Potentials 

The Pleistocene T2 terrace along Elm Creek was prob­
ably formed prior to the arrival of prehistoric people in 
Texas. Consequently, palimpsest sites spanning the last 
10,000-12,000 years may be preserved on the T2 ter­
race. Deposition of Unit 1 began in the early Holocene 
and continued until around 4000 B.P. in the Elm Creek 
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drainage basin. Buried Early Archaic, and perhaps even 
Paleoindian, occupations could be discovered in Unit 1 
deposits. Contextual integrity of the sites would be greater 
in the fme-grained floodbasin, colluvial, and point bar 
facies than in channel deposits. 

Because the Tl terrace has been stable since 4000 B.P., 

surface sites dating from the Middle Archaic to present 
could be preserved on its surface. Discovery of sur­
face or buried sites associated with the TO floodplain 
will be minimal because oflow surface area and sedi­
ment volume. 

Paleoenvironmental 
Interpretations 

Stable carbon isotope ratios have been used to recon­
struct paleoenvironments in alluvial settings of Texas 
(Humphrey and Ferring 1994; Nordtetal. 1994). Stable 
isotopes of organic and inorganic carbon determines 
the proportion of C3 and C 4 plants that contribute to 
soil biomass production (Boutton 1991 b). The C 4 plants 
are warm season grasses with Ol3C values of approxi­
mately -13 , whereas C3 plants consist of cool season 
grasses, trees, and shrubs with Ol3C values of about 
-27 (Boutton 1991b). The C

4 
species abundance (Terri 

and Stowe 1976) and soil biomass production (Boutton 
et al. 1980) in the North American Great Plains re­
sponds positively to ambient temperature. Thus, the 
proportion of C

4 
plant contributions to soil Ol3C val­

ues is an indictor of relative temperature change. 

In contrast to the North American Great Plains, paleo­
environmental work on alluvial fans in the Chihuahuan 
Desert of New Mexico shows a strong positive corre­
lation between drier climatic conditions and C3 xero­
phyte abundance (Cole and Monger 1994). Regardless, 
C 4 grassland prairies still exist today in broad alluvial 
valleys of southern New Mexico. This suggests that 
C

4 
grasses may have dominated soil biomass produc­

tion throughout the Holocene, even in regions drier than 
the Elm Creek and Rio Grande study area. 

Maps of potential natural vegetation show that the study 
area of Elm Creek and the Rio Grande is situated in a 
mixed grassland (Shelford 1963). Consequently, C

4 
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grasses were probably present throughout the Holocene, 
even during dry periods, and contributed more below­
ground biomass production to the soil organic matter 
pool than any C3 xerophytic species. Therefore, an in­
crease in C

4 
plant abundance, as determined isotopi­

cally, is considered a response to warmer temperatures 
in the project area. The abundance of C3 xerophytic 
shrubs in the uplands ofthe project today is probably 
a result of over grazing and fire reduction and not a 
reflection of climate change. 

Organic carbon in floodplain settings can be deposited 
with sediment during alluvial deposition or incorpo­
rated into the sediment post-depositionally during pe­
dogenesis (Nordt et al. 1994). Along the Rio Grande, 
organic carbon is undoubtedly derived from a combi­
nation of these two sources. Fine-grained sediments 
tend to complex organic carbon and can carry an iso­
topic signal for great distances during alluvial trans­
port. Thus, clayey alluvial sediments within large 
drainage basins can have Ol3C values out of equilib­
rium with the local climate. Given the relatively low 
clay contents and moderate depositional rates of Rio 
Grande alluvium in the study area, most of the organic 
carbon was probably incorporated into the sediments 
post -depositionally in association with soil forming pro­
cesses. Accordingly, 013C values are believed to re­
flect local vegetation and climate conditions. Along Elm 
Creek, detrital organic carbon sources were derived 
from within a relatively small drainage basin that does 
not cross climatic or vegetation boundaries. Therefore, 
detrital organic carbon should not be out of equilib­
rium with that generated by pedogenesis in relation to 
local climate conditions. 

Rio Grande 

Depth plots of 013C values from EP-l, EP-2, BHT 8, 
and BHT 9 show C

4 
abundance for the Tl flood terrace 

and TO floodplain during the late Holocene in the Rio 
Grande basin (Figure 7-19). The isotopic record for 
the period between approximately <6000 and >2200 
B.P. is recorded in Unit 2-p ofEP-2 and BHT 9 (Figure 
7-19). These Ol3C values range from about -22%0 to 
-19%0 moving from lower to upper depths within the 
Unit 2-p facies. In the Unit 2-f floodbasin facies exposed 
in EP-2, BHT 8, and BHT 9, the isotopic record spans 
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the time period between approximately 2200 and 1200 
B.P. Here, Ol3C values increase from about -19%0 to 
-18%0 from the lower to upper part of the facies (Figure 
7 -19). The sharp decrease in Ol3C values for the upper 
horizon ofEP-2 was probably from recent cropping of 
cotton, a C3 plant. 

Isotopic values for the last 1,000 years are shown in 
Unit 3 of EP-1 (Figure 7-19). The Ol3C trend from 
bottom to top of the profile is similar to that for Unit 2. 
Isotopic fluctuations in Unit 1 may partly reflect sedi­
ment stratification, rather than C 4 variations in rela­
tion to climate. 

Carbon-13 results from Unit 2 suggest that between 
<6000 and 1200 B.P. the proportion ofC

4 
plant biom­

ass production gradually increased by 20-30 percent. 
A similar trend was observed during the period after 
1200 B.P. in Unit 3. These trends could have occurred 
for one of two reasons. First, temperatures during these 
intervals could have been gradually increasing and 
corresponding to decreasing flood sedimentation rates 
during deposition of the Unit 2-f and Unit 1-f floodba­
sin facies. However, rather than a change in climate, 
vertical building of the Rio Grande floodplain by long­
term sedimentation, or by shifting of the position of 
channel meanders, could also lead to reduced flood­
ing, drier local conditions, and an increase in C 4 plant 
abundance. 

The second possibility for increasing C
4 

abundance 
from lower to upper parts of Unit 2 and Unit 1 could 
be that the point bar facies (2-p, 1-p) were favorable 
for plants growing in a riparian setting. In this case, 
regional climatic conditions could have been masked 
by local conditions. Because redoximorphic features 
(anaerobic) were not observed in any horizons from 
Unit 2 or Unit 3, it is unlikely that water tables were 
ever high for significant periods during deposition of 
these units. This may eliminate the riparian explana­
tion for lower C

4 
abundance in the point bar facies of 

Unit 2 and Unit 3. 

To summarize, the abundance ofC
4 
plant biomass pro­

duction for the late Holocene along the Rio Grande 
varied between -22%0 and -18%0. This is a relatively 
narrow range demonstrating that about an equal abun­
dance of C3 and C 4 plants were growing during this 
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time. This provides powerful evidence for the presence 
of a mixed grass prairie during much of the late Ho­
locene in the project area. Furthermore, an abundance 
of warm season C 4 grasses indicates that there was an 
open vegetation canopy. Whereas some of the C3 spe­
cies could have been trees or desert shrubs, some were 
undoubtedly cool season grasses in order to have main­
tained a low canopy cover. In substantiation of this 
hypothesis, the soils of the T1 flood terrace are 
Mollisols. These soils form only in association with 
below-ground biomass production consistent with 
grassland prairies. It is unclear whether slight warm­
ing trends occurred between about 2200 and 1200 B.P. 

and sometime after 1000 B.P., or whether C 4 abundance 
at these times reflected differences in depositional fa­
cies and water table levels. 

Elm Creek 

The isotopic record along Elm Creek extends back to 
at least 7500 B.P. as shown in Unit 1 ofEP-3 (Figure 
7-20). ol3Cvalues at this time show that C

4 
abundance 

constituted only about 20-30 percent of total biomass 
production. Shortly after 7500 B.P., C 4 plant abundance 
sharply increased as demonstrated by maximum Ol3C 
values of -15 between depths of 30 and 75 cm. This 
indicates the presence of a grassland prairie comprised 
of 80 to 90 percent C

4 
grasses. The uppermost isoto­

pic value in EP-3 then shifts back to approximately 
-18. In Unit 1 ofEP-4, the depth-curve for oDe values 
is very similar to those in EP-3. In the uppermosthori­
zon, however, the isotopic value shifts back nearly 
-22. This is consistent with a greater percentage of C3 
woody shrubs occurring in the vicinity ofEP-3. 

Low C
4 

abundance near, and prior to, 7500 B.P. sug­
gests that temperatures were relatively cool in the early 
Holocene in the project area. A sharp increase in C4 

abundance indicates that temperatures were rapidly 
increasing shortly after 7500 B.P. Because deposition 
of Unit 1 along Elm Creek terminated by approximately 
4000 B.P., ol3C values for this time interval are com­
pressed in the upper 50 cm of the soil profiles in EP-3 
and EP-4. Therefore, it is difficult to determine if the 
shift to lower C 4 abundance in the upper profiles oc­
curred sometime during the late Holocene in response 
to a return to cooler temperatures, or during Historic 
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Figure 7-20. Stable carbon isotopes a/Elm Creek alluvium. 

times in response to brush encroachment and agricul­
ture. If correlation to the late Holocene isotopic record 
along the Rio Grande is valid, then the shift to decreas­
ing C 4 abundance along Elm Creek probably occurred 
around 4000 B.P. and was in response to cooler tem­
peratures. Regardless, an open canopy grassland prai­
rie existed in the middle to late Holocene along Elm 
Creek because of relatively high Ol3C values and the 
presence ofMollisols. 

Correlation 

Preliminary isotopic interpretations for the project area 
along the Rio Grande and Elm Creek suggest that: 
1) low C4 plant abundance and relatively cool tem­
peratures persisted in the early Holocene; 2) C

4 
plant 

abundance and temperatures increased appreciably be­
tween 7500 B.P., and perhaps 4000 B.P.; 3) C

4 
plant 

abundance decreased with a return to cooler tempera­
tures after 4000 B.P.; and 4) possible brief warming 
intervals occurred between 2200 and 1200 B.P. and 
sometime after 1000 B.P. 
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still contained enough 
pine to suggest that temperatures were relatively cool 
and moist, at least locally. Toomey et al. (1993) also 
interpreted relatively moist conditions between about 
10,000 and 7000 B.P. based on packrat midden studies 
in west-central Texas. These interpretations are con­
sistent with a relatively cool early Holocene interval in 
the project area of Elm Creek and the Rio Grande, as 
determined isotopically. 

Bryant and Holloway (1985) concluded that by 6000 
B.P. conditions had become considerably warmer and 
drier in southwest Texas based largely on prehistoric 
hunter and gatherer use of plants and animals from 
xeric habitats. This is consistent with a drier trend that 
began around 7000 B.P. in west-central Texas (Toomey 
et al. 1993; Toomey, personal communication 1994) 
based on packrat midden evidence. Isotopic evidence 
in the Elm Creek and Rio Grande study area also indi­
cate that conditions were becoming warmer by 
7000B.P. 

An aridic trend continued in southwest Texas during 
last 4000 years according to Bryant and Holloway 
(1985). An exception occurred around 2500-3000 B.P. 



during a brief return to mesic conditions as inferred by 
an increase in grass and pine pollen. Toomey et al. 
(1993) showed a drying interval between 7000 and 3000 
B.P., after which there was a return to moist conditions 
between 3000 and 1000 B.P. 

Because of discrepancies, the late Holocene paleocli­
matic record is more difficult to correlate in southwest 
Texas. In the study area, it appears that temperatures 
became cooler after 4000 B.P., except for possible short 
warming intervals between 2200 and 1200 B.P. and 
sometime after 1000 B.P. The earlier warm period cor­
relates with the work of Bryant and Holloway (1985), 
but not with Toomey et al. (1993). In contrast, all three 
paleclimatic investigations suggest warmer conditions 
after 1000 B.P. Another isotopic interpretation is pos­
sible for the late Holocene climate record of the Elm 
Creek and Rio Grande project area because: 1) a grass­
land prairie dominated by C 4 grasses may have been 
present on the T1 terrace of Elm Creek during the last 
4,000 years because flooding had terminated, thus cre­
ating drier conditions locally even in the presence of a 
regional mesic interval; and 2) periodic flooding on 
the Rio Grande T1 flood terrace may have induced 
mesic conditions locally such that C

4 
grass abundance 

was suppressed even in the presence of a regional dry­
ing trend. More isotopic and other sources of paleoen­
vironmental data is needed to resolve this issue, but 
there is no evidence for high water tables in the Rio 
Grande floodplain during the late Holocene. It seems 
safe to say that climatic conditions in the late Holocene 
were intermediate to those inferred for the early and 
middle Holocene in the project area. 

Regional GeoarchaeologicaI 
Implications 

Prehistoric settlement patterns are often influenced by 
environmental conditions related to stream evolution 
and resource availability. Within the Elm Creek and 
Rio Grande drainage basins in the project area, prehis­
toric hunters and gatherers were strongly adapted to 
the location of the stream network. A diachronic land­
scape reconstruction model will be presented to ana­
lyze potential changes in settlement pattern for five 
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points in time within the alluvial setting of the study 
area: 8000 B.P., 4000 B.P., 2000 B.P., and 500 B.P. 

8000 RP. 

In the early Holocene the Rio Grande and Elm Creek 
confluence was probably located near the T2 Pleis­
tocene terrace along the northern valley wall of Elm 
Creek (Figure 7-1). Early Holocene sediments along 
the Rio Grande may have been deposited in the vicin­
ity of its confluence with Elm Creek. However, there is 
no record of alluvium dating to this time period in the 
study area, probably because of erosional events that 
occurred later in the Holocene. 

Approximately 8000 B.P., Elm Creek was depositing 
Unit 1 and beginning construction of what is now the 
T1 terrace. Consequently, Late Paleo indian and Early 
Archaic sites were likely preserved in Unit 1 alluvium. 
These sites probably represent short-term encampments 
that were subsequently buried in stratified contexts of 
an aggrading floodplain. Lithic resources could have 
been procured from the Uvalde Gravel in the adjacent 
uplands to the north. Although resources directly re­
lated to Elm Creek were probablY utilized, some ripar­
ian activity probably occurred along the Rio Grande, 
some four kilometers to the southwest. The climate was 
relatively cool at this time and supported a prairie con­
sisting of C 4 grasses, and perhaps C

3 
cool season 

grasses and trees. 

4000 RP. 

Near 4000 B.P., Elm Creek down cut and transformed 
its early Holocene floodplain into the T1 terrace. Settle­
ment patterns would have then adjusted to an area of 
reduced flooding, lower water tables, and greater land­
scape stability. Because lateral erosion was minor, most 
of the Tl terrace was preserved and available for oc­
cupation. Long-term encampments could have been 
perceived as an adaptation strategy to increased land­
scape stability. Because construction of the T1 terrace 
had terminated, site preservation would have shifted 
from discrete buried contexts within Unit 1 alluvium 
to mixed assemblages compressed onto the stable T1 
terrace surface. 



Flood frequency and magnitude may have been increas­
ing along the Rio Grande near 4000 B.P. (Patton and 
Dibble 1982), possibly resulting in widespread valley 
erosion and removal of the Early Archaic cultural 
record. This period of erosion also would have removed 
most of the early Holocene Unit 1 alluvium of Elm 
Creek near its confluence with the Rio Grande between 
EP-l and EP-2 (F igure 7-1). Further evidence for wide­
spread erosion is the absence of terraces along the Rio 
Grande in the study area that date to the middle Ho­
locene. 

Near the end of a prolonged xeric period in the study 
area, temperatures were still warm at 4000 B.P. This 
event may have limited local water resources and the 
availability of wood as a fuel source. Frequent, high 
magnitude floods along the Rio Grande may have forced 
long-term prehistoric occupation into the upper Elm 
Creek basin. This may account for the large number of 
Middle Archaic sites on the T1 terrace of Elm Creek 
(Uecker 1994). Utilization of upland lithic resources 
was undoubtedly still ongoing. 

2000 B.P. 

At 2000 B.P. geomorphic conditions had not changed 
significantly along Elm Creek because the channel had 
remained within a narrow meander belt in the middle 
of the alluvial valley. As a result, assemblages of sites 
spanning the Middle and Late Archaic were becoming 
mixed on the Tl terrace surface. The confluence of 
Elm Creek and the Rio Grande was still to the south­
west of site 41MV120 (Figure 7-1). 

By 2000 B.P. widespread erosion along the Rio Grande 
had terminated (Patton and Dibble 1982) and was fol­
lowed by relatively slow floodbasin accumulation of Unit 
2-f in the project area. This occurred as the Rio Grande 
meander beltto the north of site 41MV120 continued to 
migrate to the west and southwest to near the T 1 and TO 
escarpment (Figure 7-1). The Rio Grande and Elm Creek 
confluence, however, was still in the vicinity of EP-l 
and EP-2 (Figure 7-1). A reduction in flood frequency 
may have attracted human settlement to the Rio Grande 
floodplain at 2000 B.P. For riparian resources, the Rio 
Grande may have now been viewed as more favorable 
because sites could have formed near the confluence of 
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two streams with less likelihood of high magnitude floods 
affecting the area. In contrast, lithic materials were still 
more accessible for people camping on the Tl terrace of 
Elm Creek. 

Although flood sedimentation along the Rio Grande 
was slowing in the late Holocene, it was still ongoing. 
Continued flooding is consistent with an overall late 
Holocene mesic interval as interpreted by stable car­
bon isotopes. In contrast to Elm Creek, sites along the 
Rio Grande at this time were buried in stratified con­
texts within the upper two meters of Unit 2-f. An ex­
ample of this geomorphic and archaeological interaction 
is site 41MV120. Also, because of continued flooding, 
surface visibility of the Late Archaic record along the 
Rio Grande will be obscured. 

500 B.P. 

By 500 B.P. the stream network in the project area had 
incised, resulting in: 1) transformation of the former 
floodplain into the T1 flood terrace along the Rio 
Grande in response to reduced flooding; 2) construc­
tion of a new TO floodplain at a lower elevation along 
the Rio Grande; and 3) development of a deeply en­
trenched meander belt and narrow floodplain along Elm 
Creek. Thus, the Late Prehistoric cultural record will 
be preserved near the surface of the T 1 flood terrace of 
the Rio Grande. In the Elm Creek basin, Late Prehis­
toric assemblages were mixed with Archaic compo­
nents on the stable Tl terrace. Site 41MV120 was also 
abandoned at this time. 

Conclusions 

For the prehistoric cultural record, the Holocene geo­
logic history of Elm Creek and the Rio Grande in the 
project area has biased preservation potentials, influ­
enced settlement patterns, and played a role in sub­
sistence strategies. The most important bias on 
preservation potentials was the recognition that: 1) the 
Late Paleo indian and Early Archaic records will be 
preserved in buried contexts only along Elm Creek 
(Unit 1); 2) the archaeological record dating from the 
Late Archaic to Late Prehistoric will be buried only 
along the Rio Grande (Unit 2); and 3) mixed surface 



assemblages dating from the Middle Archaic to Late 
Prehistoric will only be preserved on the stable T1 ter­
race in the Elm Creek basin. Whether early Holocene 
deposits were ever present along the Rio Grande in the 
project area, or whether they were eroded in the middle 
Holocene, is unclear. 

In the Elm Creek basin subsistence strategies in the 
Early Archaic were probably related to riparian zones 
of Elm Creek locally, and the Rio Grande regionally, 
some four kilometers to the west. Regardless, water 
supply and woody species were probably less avail­
able at this time because of a climatic transition from 
cool to warm. Lithic resources were readily available 
to the north of the alluvial valley of Elm Creek. 

Settlement patterns may have shifted to the Rio Grande 
floodplain in the late Holocene because of reduced flood 
magnitudes and an associated decrease in channel ero­
sion. Reduced flood erosion after 4000 B.P. may have 
occurred in response to a return to more mesic climate 
conditions. Within this model oflandscape evolution, 
site 41MV120 may represent a shift in settlement to 
the Rio Grande floodplain during the late Holocene. 
Prehistoric hunters and gatherers may have exploited 
the area because of slow flood aggradation situated 
near the confluence of two streams. Aggradation also 
buried late Holocene components in the area. In con­
trast to Early Archaic sites along Elm Creek, sites rang­
ing from the Middle Archaic to Late Prehistoric along 
the Rio Grande had a greater availability of water, but 
a greater distance to lithic resources. 
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Chapter 8: Results of the Field Investigations 

Bradley J. Vierra and John R. Cross 

Introduction 

The Center for Archaeological Research conducted field 
excavations at site 41MV120 fi:om December 18, 1995, 
to February 14, 1996. This work was undertaken as a 
result of a road-widening project administered by the 
Texas Department of Transportation (TxDOT) along 
FM 1589. Six backhoe trenches and 39 square meters 
of hand-dug units were excavated within the right-of­
way. 

Excavations were limited to an area approximately 
400 m long and 10 m wide along the north side ofFM 
1589 (Figure 6-1). Rather than defining the overall ex­
tent of the site, the excavation sampled cultural deposits 
that undoubtedly represent a portion of a larger spatial 
distribution. TxDOT's significance testing had identi­
fied the area of greatest artifact density in the eastern 
portion of the site (near Elm Creek), and the assumption 
that the artifact density would decrease with distance 
from Elm Creek guided the initial plan for the data re­
covely. Subsequent archaeological and geomorphologi­
cal studies indicate that the 41MV120 was situated 
adjacent to Elm Creek, but that the confluence of Elm 
Creek and the Rio Grande was located further south. 
Artifact densities do decline with greater distance from 
Ehn Creek, indicating that the site occupations were 
primarily oriented toward the creek 

Prior to the initiation of excavations at the site, repre­
sentatives from Southwestern Bell Telephone and the 
Eagle Pass Water District delineated on the ground 
surface the location of their respective utility lines. 
Southwestern Bell's telephone cable had been buried 
in a comparatively narrow and shallow trench, and ran 
east-west for the length of the project area. The course 
of the cable trench deviated somewhat fi'om the main 
axis of the roadway (Figure 6-1). A sewer line belong­
ing to the Eagle Pass Water District is aligned with the 
center of the right-of-way. At the western end of the 
line (south ofBHT 8), flow from an incoming line from 
the northwest turns east toward Area 1; at the eastern 
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manhole cover, an outlet pipe carries the flow south­
east under FM 1589. The sewer pipe was laid in a 
trench approximately 2.5 m deep and .5 m wide. Ac­
cording to the representative fi'om the Water District, 
the sewer line had been in place for two or three years 
prior to the initiation of the data recovery fieldwork 

TxDOT archaeologists were not aware of the exist­
ence of the sewer line when they conducted their exca­
vations in the spring of 1995 (C. Ward, personal 
communication 1995). On the basis of CAR'S field 
investigations, the angle and placement of TxDOT's 
backhoe trench (BHT) 1 nearly exactly matched the 
footprint of the sewer line trench. As a result, TxDOT 
crews were able to record undisturbed stratigraphic 
profiles without being aware that they had dug through 
disturbed sediments within the backhoe trench. The lo­
cation ofthese utility lines constrained the size, shape, 
and orientation of excavation units that could be placed 
at the east end of the site during the data recovery. 

CAR crews established two EDM stations using a 
SOKKIA Set 5A EDM Total Station and a Sokkia 
SDR33256K data recorder. Using the total station, 
CAR personnel resurveyed the position ofTxDOT units 
and trenches and mapped the location of existing con­
ditions, such as the edge of the paved roadway, sur­
veyors' nails in the highway centerline, wooden survey 
lathes, the position of the buried telephone cable, the 
location of manhole covers for the sewer line, the fence 
line that fonned the nOlihern boundary of the project 
area, and a TxDOT bronze benchmark on the western 
bank of Elm Creek. 

Initial excavation efforts were directed to completing 
TxDOT EUs 1,2,4, and 6 to a depth of 1.2 m below 
ground surface. Aliifact recovery during the signifi­
cance testing phase had not diminished in the lowest 
levels excavated by TxDOT crews (ranging from 70-
100 cm in depth). CAR had proposed excavating pre­
vious test units to a unifonn depth at which atiifact 
densities could be shown to diminish, thus indicating a 



period oflow site use. Excavation to a depth of 1.2 m 
provided a slight buffer in monitoring the distribution 
of cultural materials below the one-meter depth esti­
mated by TxDOT as the maximum depth of impact for 
the proposed improvements to FM 1589. 

A grader/maintainer from the Eagle Pass Office of 
TxDOT was used to scrape the area in the vicinity of 
TxDOT BHTl and EUs 1 and 3. The removal of 
5-10 cm of compacted fill was sufficient to identify 
the darker outlines of the backfilled test units and trench, 
and excavation proceeded by hand from that point. It 
quickly became apparent that TxDOT's BHT 1 lay on 
the alignment with the trench that had been excavated 
for the sewer line several years before. A series of back -
hoe trenches (BHTs 7-11) was also excavated to ob­
tain a clearer picture of the stratigraphy across the site. 
BHT 7 was excavated immediately to the east of 
EU s 1 and 3, leaving a narrow bane separating the 
trench from BHT 1. The location for the trench had 
been selected in an effOli to identify one or more lenses 
of freshwater mussels that had been identified during 
the excavation of BHT 1 (Ward 1995b). BHTs 8-11 
were excavated at intervals along the fence line that 
fOlmed the northem boundary of the project area. Upon 
walkover inspection, it became apparent that the right­
of-way had been contoured to promote runoff. This 
was confirmed by conversations with TxDOT person­
nel. The area closest to the fence had not been dis­
turbed to an appreciable degree by road maintenance 
activities. The decision to place the trenches along the 
fence line was based on the expectation that these por­
tions of the site were more likely than other areas to 
contain deposits that were substantially intact. The 
upper levels of the BHTs located along the fence line 
revealed the presence of an extensive (and active) net­
work of animal burrows. Bioturbation, particularly by 
burrowing insects and mammals, was evident across 
the site and extended to more than a meter in depth in 
some locations. Forty-two historic miifacts were re­
covered from the excavations, most of which were 
present in the upper 30 cm of fill (n=25), with fewer 
from 30-60 cm (n= 11), and less from 60-120 cm (n=6). 

In general, the BHTs exhibited very slight differences 
in soil texture and color (within Yz of a Munsell Color 
value) in stratigraphic section. The distribution of cul­
tural material (debitage, fire-cracked rock, charcoal, 
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and freshwater mussel) exhibited a weakly developed 
veliical zonation. This vertical distribution was suffi­
cient to show that cultural material had been deposited 
in several episodes separated by events that deposited 
silty sediments but were not strongly correlated with 
the slightly darker bands of soil that might have indi­
cated incipient soil fonnation on a stable surface. VelY 
fine sandy sediments were identified at depths ranging 
from 70-140 cm in all excavation units except those 
located at the far westem end of the site. Nordt inter­
prets these fine sediments as the upper zone of a point­
bar deposit (see Chapter 7). The area of maximum 
topographic elevation at the site corresponds to that 
pOliion of the site where the point bar is closest to the 
present ground surface. Artifact counts-particularly 
of larger objects such as fire-cracked rock and big 
flakes-dropped off markedly when point-bar depos­
its were encountered. 

At the westem end of the site in BHTs 11 and 12 and 
EUs 39 and 40 (Figure 6-1), stratigraphic sections re­
vealed similar rhythmic sedimentation "packages" as 
in the rest of the site, but overall sediments were less 
compacted and did not exhibit a well-defined blocky 
stIucture. Despite reaching depths of 1.5 m in this part 
of the site, excavators did not encounter the fine sandy 
point-bar sediments that had been so readily identifi­
able elsewhere at the site. 

Excavation Units 

The data from archaeological excavations at 41 MV120 
may be examined at a number oflevels, detennined in 
large part by the size and placement of excavation units. 
On the basis ofTxDOT's significance testing program 
and CAR's initial excavations, four block areas with 
contiguous l-x-l-m excavation units were laid out (Fig­
ure 6-1). The blocks were intended to explore different 
dimensions of site structure and to obtain greater con­
textual information for the features and artifact con­
centrations that had been identified in EU s 1-11. These 
blocks provided three-dimensional views on the distri­
bution of material culture at the site. The blocks of 
contiguous l-x-l m units contain a durable record of 
activities at a particular spot through time. In a simple 
sense, this includes lithic reduction, domestic, and food 
consumption activities. For example, lithic reduction 



is represented by the by-products of core reduction and 
tool production/maintenance, and food consumption by 
mussel and snail shell remains. Domestic activities are 
reflected in the presence ofbumed rock which can be 
associated with the use ofhemihs and/or food process­
ing features. 

Within each block, the l-x-l-m squm'e provided a smaller 
analytical unit for examining qualitative and quantita­
tive variation in material cultme. The clustered distri­
bution of miifacts or featmes gives imp01iant clues to 
the kinds of activities that took place at the site. In addi­
tion to the hmizontal control of 1-x-l-m units, CAR 
crews maintained veltical controls through excavation 
of 5-cm and 10-cmlevels. 

Given the mechanisms of sediment accumulation at the 
site (i.e., flooding episodes of the Rio Grande and/or 
Elm Creek), there was a stratigraphic segregation of 
cultural materials reflecting different periods of site 
use. Therefore, a 1 O-cmlevel within a l-x-l-m square 
was the standard unit for specifying archaeological 
context and for smiing, quantifying, and comparing 
materials from the site. The boundaries established by 
a system of levels and square units are arbitr'my and 
were used to provide contr'ols on archaeological con­
texts and provenience. 

One of the initial tasks undertaken by CAR crews was 
the continuation ofTxDOT test units to a unifonn depth 
of 1.2 m (120 cm) below the present ground smface. 
EU s 1,2,4, and 6 were relocated and excavated in 10-
cmlevels to this depth. A second priority was the test­
ing of areas of the site that had not been examined by 
the TxDOT work. This was accomplished through the 
excavation of a series of backhoe trenches (BHT 
7-12) and the placement of five l-x-l-m units (EUs 
7-11) in p01iions of the site that had not been tested 
previously. Drawing on the infonnation obtained from 
these units, TxDOT's test units, and the backhoe 
trenches, fom areas were selected for block excava­
tion (Figure 6-2): 

1) An eastem block of 10 additional 1-x-1m units 
to obtain a broader spatial context for the high ar­
tifact densities noted in EU s 1 and 3. 
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2) A centr'al block measming 3 x 3 m in the area of 
the highest elevation of point bar deposits (in an 
eff01i to sample the cultural record of the site's 
occupation in the "stratigraphically compressed" 
sediments above the point-bar deposits). 

3) A block of eight contiguous l-x-l-m units placed 
along the south and west margins ofBHT lOin an 
attempt to obtain contextual information for a se­
ries of str'atigraphically separated clusters of fire­
cracked rock visible in the nmih wall of BHT 10. 

4) Two small blocks at the west end ofthe site, one 
involving the expansion ofEU 9 to a 2-x-2-m block 
to provide contextual data for an Ensor point and 
a preform recovered from EU 9, and two l-x-l-m 
units placed at the east end of BHT 12. Each of 
these blocks is discussed in detail below. 

Isolated Units 

In addition to the block excavation areas, there were 
several isolated 1-x-l m units and bacldloe trenches 
dug in separate locations on the site (EUs 2, 4, 6, 8, 
and 10; BHTs 8, 9, and 11). The excavation of 
TxDOT's EUs 1-6, and CAR's EUs 7-11 and BHTs 
7-11 fonned the basis for decisions about where to 
locate larger excavation blocks. Severall-x-l-m units 
and bacldloe tr'enches were not included in these blocks, 
and are discussed here as "Isolated Units." Level num­
bers used in this chapter are not the original field des­
ignations. Since both 5- and 10-cm levels were 
excavated in the field, the O1iginal levels have been 
combined into a series of 1 O-cmlevels from top to bot­
tom of each excavation unit. See Appendix C for in­
formation on miifact classes by excavation unit, and 
the conversions used for the O1iginal and revised levels 
(i.e. level vs. level2, respectively). 

l-x-l m Units 

Excavation Unit 2 

EU 2 is located to the immediate east of Area 2. The 
unit had been excavated to a depth of 98 cm below 
surface by TxDOT crews. CAR excavations contin-



ued to a depth of 120 cm in two levels (12 cm and 10 
cm, respectively). One hundred fifty-two pieces of debi­
tage were recovered, with an overall artifact density of 
126.7 artifacts per cubic meter. Figure 8-1 illustrates 
the distribution of debitage by level for EU 2. As shown, 
the area of highest miifact density occurs from Levels 
4-8 with peaks at Levels 5 and 8. This corresponds 
with the distribution of bumed rock by level, which 
also exhibits peaks in Levels 5 and 8 (Figure 8-2). Most 
of the bumed rock consists of sandstone in both levels 
(986.6 vs. 255.3 g), with less cheli (23.3 vs. 183.3 g). 
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Only velY small amounts of mussel (0.3 g) and snail 
(3.0 g) shell were recovered from the bottom of the 
excavations in Level 12. A piece of mesquite charcoal 
(Lot 3) was also identified in Level 12. The unit ap­
pears to exhibit a similar long-term pattern of activity­
use with lithic reduction and blU11ed rock activities being 
represented in the two primmy components. The mix­
ing of these two activities in the same levels indicates 
dumping or post-depositional disturbance. In addition, 
limited evidence of mussels and snails is seen at the 
base ofthe sequence. 
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Figure 8-1. Excavation Unit 2, 
lithic art(facts by level. 
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Excavation Unit 4 

EU 4 is situated to the immediate west of Area 1. The 
unit had been excavated to a depth of 100 cm below 
the surface during the testing phase. CAR crews con­
tinued the excavations to a depth of 120 cm in two 10-
cm levels. The northern quarter ofEU 4 fell within the 
limits of the sewer line trench that had been excavated 
several years earlier. The darker color of the soil and 
the less compact texture of the soil in this pOliion of 
the unit suggested that this was the case. This intel-pre­
tation was confmned by plotting the position ofEU 4 
against the known location of the sewer line. Eighty­
six pieces of debitage were recovered, with an overall 
ariifact density of 71.7 artifacts per cubic meter. Fig­
ure 8-3 illustrates the distribution of debitage by level. 

The pattern exhibited is quite different from the one 
observed in EU 2. Aliifact densities exhibit a rhythmic 
pattern with multiple peaks at Levels 4, 7, 9, and II. 
This long-tenn pattern oflithic reduction seems to vary 
somewhat inversely fi:om that exhibited by the fire­
cracked rock. That is, most of the bmned rock is present 
in Levels 7 and 8, with smaller peaks in Levels 4, 9,and 
10 (Figure 8-4). The bmned rock in Level 7 is com­
posed of sandstone (109.9 g) and limestone (104.0 g); 
whereas, the fire-cracked rock in Level 8 consists of 
mostly limestone (143.6 g) with less sandstone 
(20.8 g), cheli (5.5. g), and rhyolite (3.8 g). It there­
fore appears that the activities represented in the area 
of EU 4 might have changed somewhat through time. 
This consists of mostly lithic reduction in Level 4, fol­
lowed by bmned rock-related activities in Levels 7 and 
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8, and then switching back to mostly lithic reduction in 
Levels 9-11. Only a few mussel and snail remains were 
recovered from Levels 11 and 12 (9.9 g and 5.0 g, 
respectively). This latter pattel11 is similar to that wit­
nessed in ED 2. 

Excavation Unit 6 

ED 6 is located to the immediate south of Area 3. 
TxDOT crews had excavated the initial five levels of 
this unit. At that point they exposed a concentration of 
bUl11ed wood, which they left in situ for data recovelY 
investigations. CAR exposed the feature at an approxi­
mate depth of 56 cm, and continued excavations to 
120 cm. One biface fi"agment and 126 pieces of deb i­
tage were recovered from the unit, providing an over­
all artifact density of 107.5 aItifacts per cubic meter. 
The chalTed wood and heat-altered sediments in asso­
ciation with it were designated Feature 1. They were 
removed fi-om Levels 6-8. The feature was drawn in 
plan and profile (Figure 8-5), samples of the wood were 
taken for species identification and radiocarbon dat­
ing, and a four-liter flotation soil sample was collected. 
The presence of fire-altered sediment adjacent to the 
large pieces of chalTed wood indicates that in situ bLU1l­
ing had OCCUlTed. The sediment that had been exposed 

Elevation 

99.S0m 

99.10m 

98.70m 

to the heat of a fire fonned durable and compact masses 
that contrasted with the blocky-textured silts and silty 
loams of the sUlTounding sediments in color and hard­
ness. One hlmdred twenty-seven pieces of chan-ed mes­
quite wood, and 169 pieces of unchalTed wood and 
root were identified in flotation sample Lot 59. The 
feature appears to represent a bUl11ed mesquite tree 
stump. A piece ofbul11ed wood yielded a standard ra­
diocarbon date of 760±50 B.P. (Beta-104966). 

The disuibution of artifacts in the upper pOliion of the 
unit has presLUnably been affected by the presence of 
the mesquite stump. Nonetheless, peaks in aIiifact den­
sity occur at Levels 3, 6, 7, and 9-12 (Figure 8-6). The 
middle peak cOlTesponds to the levels which contained 
the burned stump; however, most of the bUl11ed rock 
was recovered from Level 3 , with smaller peaks in Lev­
els 7 aIld 11 (Figme 8-7). Most ofthe fire-cracked rock 
in Level 3 consists of sandstone (79.5 g), with less cheli 
(29.0 g) and silicified wood (30.7 g). This is the only 
silicified wood identified among the bLU1led rock mate­
lials recovered :fi:om the site. The majority of mussel 
and snail remains were fmmd in Levels 6 and 7 adjacent 
to the u'ee stump (Figme 8-8). 
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Figure 8-5. Excavation Unit 6, Feature 10. 
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Figure 8-6. Excavation 
Unit 6, lithic artifacts by 
level. 

Figure 8-7. Excavation 
Unit 6, fire-cracked rock 
by level. 

Figure 8-8. Excavation 
Unit 6, mussel and snail 
remains by level. 



Excavation Unit 8 

ED 8 is situated to the immediate east of Area 3. Exca­
vations in this unit were initiated by CAR. The upper 70 
cm of the unit were removed in 10-cm levels, and the 
lower 70-120 cm in 5-cm levels. Three brown and clear 
glass fragments were found in the upper 30 cm of the 
unit, indicating a degree of recent disturbance. 

Scattered pieces of charcoal were also collected from 
the upper levels of the unit, although the presence of 
historic artifacts in the same levels raises doubts about 
any possible association with the prehistoric site occu­
pation. The variable compactness of sediment in the 
upper 30 cm and the presence of a rodent burrow sup­
port the interpretation of an upper zone of bioturba­
tion. Two biface fragments, 531 pieces of debitage, 
and one notched flake were recovered, for an artifact 
density of 445.0 artifacts per cubic meter. The major­
ity of this material is present in Level 3, with declining 
densities through the remainder of the unit (Figure 8-
9); however, the retouched tools were found in Levels 
1, 5, and 10. A point-bar deposit was encountered at 
approximately 100 cm depth below the surface, being 
accompanied by the final drop in artifact density. 

In contrast to the lithic artifacts, the fire-cracked rock 
is distributed in more of a rhythmic pattern through 
the deposits, with peaks at Levels 6, 8, 10, and 12 
(Figure 8-10). There are some marked differences in 
the composition of the burned rock between Levels 6 
and 10, which contain most of this material. Level 6 
primarily consists of chert (115.1 g), with less sand­
stone (48.6 g) and limestone (11.8 g); whereas, Level 
10 contains mostly limestone (158.5 g), with some sand­
stone (27.7 g), rhyolite (27.7 g), and chert (1.7 g). Most 
of the mussel and snail shells are present in Level 3, 
with a second peak of mussel shell in Level 8 (Figure 
8-11). Two pieces of mesquite charcoal (Lots 104 and 
108) and an undetermined piece of wood charcoal were 
identified in Level 2, and a single piece of mesquite 
charcoal was recovered from Level 3 (Lot 115). ED 8 
is characterized by an emphasis on lithic reduction, 
with some mussel and snails in the upper portion of the 
sequence. This pattern shifts to burned rock activities 
with some mussel shell in the middle and lower 
sections. 
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Excavation Unit 10 

ED lOis located to the east of ED 8 and Area 1. It was 
excavated in 10-cm levels from 0-20 cm, and in 5-cm 
levels from 20-120 cm. Bioturbation was limited to 
the upper 40 cm of fill, although no historic artifacts 
were recovered. One core, 466 pieces of debitage, and 
seven retouched tools were recovered from the unit, 
for an artifact density of395.0 artifacts per cubic meter. 
The retouched tools consist of two retouched flakes, 
one notched flake, one uniface, and two biface frag­
ments. The artifacts are primarily distributed through 
Levels 2, 3, and 6, with declining densities from Lev­
els 7-12 (Figure 8-12). The burned rock exhibits a 
similar distribution with peaks in Levels 3 and 5 (Fig­
ure 8-13), with both concentrations being dominated 
by sandstone. Level 3 contains sandstone (107.5 g), 
with less rhyolite (58.8 g), and limestone (8.9 g); 
whereas, Level 5 contains sandstone (195.9 g) with 
some limestone (3.8 g). Very few mussel and snail re­
mains are present; however, mussel shells are found in 
Levels 2, 3, 5, and 10, and snail shells in Level 7 
(Figure 8-14). The upper portion of the sequence ex­
hibits a combination oflithic reduction and burned rock 
activities, with some evidence of mussel consumption. 
In contrast, the lower portion of the sequence is char­
acterized by a much lower use intensity, with some 
snails and mussels. 

Backhoe Trenches 

A series of six backhoe trenches (BHTs 7-12) was ex­
cavated to further define the nature and extent of the 
subsurface deposits. The results ofthe geomorphologi­
cal study of these trenches is presented in the previous 
chapter; however, since a feature was exposed within 
BHT 10, the nature of the deposits and the feature is 
discussed here. 

BHT 10 was excavated in the west-central area ofthe 
site, north of ED 6. The trench is about 4.5 m long and 
1.5 m deep. As described in Chapter 7, eight strati­
graphic horizons were defined in the trench (including 
disturbed fill), with a variety of cultural material being 
exposed (Figure 8-15). This consists of burned rock, 
debitage, charcoal, and mussel and snail shells. Tiny 
pieces of bone were also identified during the soil pet-
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Figure 8-12. Excavation 
Unit 10, lithic artifacts by 
level. 

Figure 8-13. Excavation 
Unit 10, fire-cracked 
rocks by level. 

Figure 8-14. Excavation 
Unit 10, mussel and snail 
remains by level. 
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rographic analysis. Most of the artifactual material is 
concentrated in approximately 40 cm of the B hori­
zon situated in the middle of the profile (i.e., Bw2 and 
Bw3). Twenty-three pieces of burned sandstone, des­
ignated Feature lO, were plotted on the trench profile. 
Most of these are clustered together in the center of 
the trench, with several outlying pieces. 
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Nine archaeomagnetic samples (24-28, 33, and 35-
37) were taken from the feature and four (29,30,32, 
and 34) from surrounding isolated rocks; however, 
only six of the feature samples (24-25, 27a, 27b, 28, 
and 29) were suitable for analysis. The majority of 
the suitable samples (25, 27 and 29) are in situ, with 
Samples 24 and 28 having moved somewhat since 



being heated. It seems probable that the upper group 
of samples (24, 25, 26, and 37) in the Bw2 horizon 
represent pmi of a feature, with Sample 25 still being 
in place. On the other hand, the lower group of samples 
(27,28, and 35) in the Bw3 horizon are probably from 
a separate feature, with Sample 27 still being in place. 
Isolated Sample 29 may be the remnant of a third fea­
ture which was mostly removed during the excavation 
of the trench. This burned rock is located at the top of 
the Ab 1 paleosol. See Chapter 10 for a discussion of 
the results of the archaeomagnetic study, and Appen­
dix F for the individual sample data. 

A set of l-x-1-m units was located to the immediate 
south ofBHT 10 to further explore the nature of these 
features. This block excavation was designated as Area 
3, and is discussed in a subsequent section. 

Excavation Blocks 

Area 1 

Area 1 is a linear block excavation located in the east­
ern portion of the site. This block expanded the area of 
high artifact density that had been identified during the 
earlier testing of the site in EUs 1 and 3 and BHT 1. 
The overall shape of the block reflected the constraints 
imposed by the edge of the road to the south and the 
sewer line trench to the north. Before the sewer line 
trench was discovered during fieldwork, a larger block 
had been planned for this portion of the site. Twelve 
square meters were excavated within this block, con­
sisting of EUs 1 and 3, and EUs 12-15, 31-34, 36, 
and 43 (Figure 8-16). The initial work undertaken in 
this eastern block was the definition of the TxDOT 
trench and test units. A grader/maintainer supplied by 
the Eagle Pass TxDOT Office was used to scrape 
5-10 cm of disturbed fill from the area of the earlier 
excavations. The outlines of the TxDOT test units were 
clearly visible as darker and less compacted soil than 
the undisturbed surrounding soils. Fill was removed 
from EUs 1 and 3 to depths of 60 cm and 120 cm, 
respectively (i.e., the limits of the previous excavations). 
CAR crew members continued the excavation ofEU 1 
to a depth of 120 cm in 10-cm increments. The upper 
40 cm of fill was removed without screening in the 
eastern half of Area 1 in units 12-15, and the upper 

89 

60 cm of fill in the western half of the area in units 
31-43. These deposits were considered disturbed, con­
taining very low miifact densities. The general strati­
graphic sequence consists of an upper distmbed zone, 
a compact silt, a silt, and the underlying sands of a 
point-bar deposit (Figme 8-16). Floodplain units de­
fined within the area consist of 2p, 2-fl, 2-£1, 2-f3, 
and fill (Chapter 7). Table 8-1 correlates the infornla­
tion on geological facies and soil horizons by 10-cm 
levels within BHT 7. The point-bar deposits were en­
countered in the three units excavated to depths of 130-
140 cm (EUs 12,31, and 43). These lower depths 
exhibited a marked decrease in the presence of cultural 
material. 

Lithic Artifacts 

Three cores, 25 retouched tools, one mano fragment, 
and 4,538 pieces of debitage were recovered from the 
excavations in Area 1. This represents an overall mii­
fact density of 551.9 miifacts per cubic meter; how­
ever, artifact density does vmy by excavation unit, 
ranging from 406.3 to 750.0. Fom units contain the 
highest miifact densities encountered on the site, with 
more than 650 artifacts per cubic meter. These consist 
ofEUs 32, 33, and 36, which are contiguous units in 
the western section of the area, and EU 12 which is 
situated at the eastern end ofthe excavation block. The 
artifacts are primarily distributed through Levels 
9-11, with a slight dip in Levell 0 (Figure 8-17). The 
majority of the EUs exhibit this pattern, with the ex­
ception ofEUs 12 and 14 which have peaks in Levels 
10 and 12 (Figme 8-18). This may be due to undula­
tions in the soil profile, with these two units being off­
set by 10 cm. 

Burned Rock and Features 

The blU11ed rock distribution is similar to that exhib­
ited by the lithic miifacts, with peaks in Levels 8 and 9 
and 11 (Figure 8-19). This pattern is consistent through­
out the excavation block, with distinctive peaks in Level 
8 of EU 31, Level 10 EU 1, and Level 11 in EU 3 
(Figme 8-20); however, rock composition does vary 
between the levels in these two units. Most of the blU11ed 
rock in Level 8 of EU 31 is composed of chert 
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Table 8-1. Site Soil Stratigraphy and Geological Facies 

Area 1 (BHT 7) 
Level 

Strata Facies 

1 ApI Fill 

2 ApI 

3 ApI. 
Ap2 

4 Ap2 

5 

6 

7 

8 

9 Abl 

10 Bwbl 2-fl 

11 Bcbl 

12 unexcavated 

13 

14 

15 

16 

17 

18 

Area 2 (BHT 9) 

Strata 

ApI 

ApI. 
Ap2 

Bw2 

Bw3 

Bw3 

Facies 

Fill 
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Area 3 (BHT 10) Area 4 (BHT 12) 

Strata Facies Strata Facies 

Ap Fill Ap Fill 

Ap Ap 

Abl 

Bwlbl 2-fl 
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artifacts by level. 
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artifacts by excavation unit 
and level. 
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(406.4 g), with less sandstone (270.5 g), limestone 
(133.8 g), and rhyolite (16.0 g). In contrast, all the 
burned rock in Level 10 of EU 1 is burned sandstone 
(954.1 g) associated with a possible hearth (Feature 
2); whereas, the burned rock in Level 11 consists of 
sandstone (201.1 g), limestone (194.8 g), rhyolite 
(133.3 g), and chert (37.1 g). Sandstone is locally avail­
able as tabular materials from bedrock outcrops. The 
remaining materials can be obtained from local terrace 
gravels. The mixture of burned sandstone with chert, 
limestone, and rhyolite in Levels 8 and 11 may reflect 
the disturbed and/or discarded remains of hearth ele­
ments and boiling stones. Besides the cluster of burned 
sandstone present in Levell 0 ofEU 1, clusters of fire-
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cracked rock were also identified in Level 8 ofEU 13, 
and Level 12 of several units located at the western 
end of the block. 

Feature 2 consists of a cluster of burned sandstone in 
Level 10 ofEU 1 (Figure 8-21). Two archaeomagnetic 
samples were taken from the feature (Lots 1 and 2); 
however, only one of these was suitable for analysis. 
The results of this analysis indicates that the rock has 
moved since being heated. This, in conjunction with 
the linear distribution ofthe scatter, indicates that the 
feature represents the disturbed remains of a hearth or 
possibly a dump. 
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Feature 5 consists of a concentration of 10 pieces of 
burned sandstone situated between EUs 13 and 14 in 
Level 8 (Figure 8-22). Results of the archaeomagnetic 
analysis of Samples 4, 9, 10, and 11 indicate that the 
pieces have moved since originally being heated. 
Sample 4 appears less disturbed than Sample 11, which 
is inverted. This feature probably reflects the disturbed 
remains of a hearth, although the rocks are still tightly 
clustered. 

Feature 6 is a small concentration of charcoal-stained 
soil. It was identified in the south-wall profile of EU 
13, being about 10 cm in diameter, and located 61-74 
cm below the surface (Levels 7 and 8; Figure 8-16). A 
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sample was collected from the feature; however, no 
carbonized remains were present. 

Feature 7 is also a small concentration of charcoal­
stained soil which was exposed on the south wall of 
EU 13. It, too, is about 10 cm in diameter, but is situ­
ated at a lower depth of 113-118 cm (Level 12; Figure 
8-16). A sample collected from this feature also failed 
to produce any carbonized remains. 

Several small isolated clusters of burned sandstone are 
present in the western half of the excavation block in 
Level 12 of EUs 32-34, 36, and 43 (Figure 8-23). 
Results of the archaeomagnetic analysis indicate that 
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Samples 41 and 42 are invelied, and have moved since 
being blU11ed. These rocks are obviously disturbed. In 
contrast, Sample 44 appears to be in situ, indicating 
that this cluster may represent the remains of a healih. 
Unf01iunately, no chal'coal was present within this clus­
ter. Sample 43 has moved slightly, and may be associ­
ated with the nearby intact feature, or some other 
unexcavated feature located to the immediate nmih. 
No archaeomagnetic samples were taken from the small 
cluster located between EUs 32 and 33. 

Mussel and Snail Remains 

Mussel shell remains are primarily present in Levels 9 
and 10, and snail shell remains in Levels 9 and 12 (Fig­
ures 8-24 and 8-25). This generally conesponds with 
the distribution of lithic aliifacts, and burned rock. 
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Previous excavations by TxDOT identified the pres­
ence of a mussel shell lens (Feature 1) in Level 6 of 
EU 3 (Ward 1995a). No further evidence of this fea­
ture was encountered in the adjacent EUs 1 and 12. A 
single small cluster of four mussel shells and two flakes 
was designated Feature 4 in Leve19 ofEU 14 (Figure 
8-26); however, a plot of excavation unit by level 
illustrates that there considerably more shell in Level 
10 (Figure 8-27). In addition, the distribution also 
exhibits a peak in Level 12 of adjacent EU 15. This 
concentration is located to the east of the burned rock 
clusters previously discussed for this level. The plot of 
excavation unit by level for the snail shells indicates 
the presence of individual peaks at Levels 9 (EU s 1, 
33, and 36), 11 (EU 33) , and 12 (EUs 15 and 36) 
(Figure 8-28). The EU 36 peak in Level 12 is situated 
among the burned rock clusters located at the western 
end of the block. Nonetheless, the maximum peak in 
Level 12 ofEU 36 is only 10.0 g. It would only take 
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three or four adult Rabdotus shells to weigh the 10 g, 
so there are actually few snail shells represented in each 
individual level. 

Macrobotanical Remains 

Five macrobotanical samples were collected from Area 
1. These consist of small pieces of charcoal which were 
recovered from EU 13 (Level 11), EU 15 (Level 9), 
EU 33 (Level 12), EU 34 (Level 9) and EU 36 (Level 
7). Three of the samples (Lots 765, 1105, and 1280) 
are mesquite, and the other two (Lots 1260 and 1304) 
are arboreal legumes (i.e., mesquite or acacia; see Chap­
ter 11). The samples from EU 13 and 34 are associ­
ated with a small amount of fire-cracked rock, and a 
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Figure 8-24. Area 1, mus­
sel shell by level. 

Figure 8-25. Area 1, snail 
shell by level. 

large amount of mussel shell. In contrast, the sample 
from EU 15 is associated with a moderate amount of 
burned rock, and very little mussel shell. The sample 
from EU 36 contains little fire-cracked rock or mussel 
shell. Lastly, the sample from EU 33 is situated in the 
vicinity of the burned rock clusters in EU 33, 43, and 
44, and is associated with a large amount of snail shell. 

Chronology 

The previous studies indicate variations in the vertical 
and horizontal distribution of artifacts and features across 
Area 1. The levels with the highest densities of lithic 
artifacts are 9 and 11, with most of the fire-cracked rock 
present in Levels 8, 9, 11, and 12. The mussel shell is 
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vided a date of 2200±50 B.P. (NSRL-3535) for 
Level 12. Together this suite of dates provides a 
consistent temporal sequence for the Area 1. 
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Diagnostic Late Archaic projectile points were 
recovered from Levels 9,11, and 12. These con­
sist of a Marcos point in ED 32 (Level 9; Lot 
1079), a Langtry point in ED 31 (Level 11 ; Lot 
1060), a Shumla point in ED 33 (Level 12; Lot 
1259), and a Desmuke point in ED 12 (Level 
12; Lot 567). The Marcos point is indirectly as­
sociated with the radiocarbon date from Level 9 
in adjacent ED 15; however, the Shumla point 
is directly associated with the date obtained from 
a piece of charcoal recovered from the same level 
and excavation unit. The Desmuke point is also 
situated in Level 12, but four meters to the east. 
The date range of 1240-2200 B.P. and the pres­
ence of Shumla, Desmuke, Langtry, and Mar­
cos point types supports a Late Archaic temporal 
designation for the Area 1 sequence. Shumla, 
Marcos, Montell, and Ensor points were found 
stratigraphically underlying the Late Prehistoric 
occupation at site 4lZV10 in nearby Zavala 
County; however, the Ensor and Montell points 
were situated above the Shumla and Marcos 
points (Hester 1978:42-43). This contrasts with 
Area 1, where the Marcos point is located above 
the Shumla point. 
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Figure 8-26. Excavation Unit 14, Feature 4. 

primarily found in Levels 9 and 10, and the snail shells 
in Levels 9 and 12. Overall, Levels 9 and 11 consis­
tently contain the highest atiifact densities throughout 
the block excavation area, with moderate densities be­
ing present in Levels 8, 10, and 12. The levels with the 
lowest densities are situated above Level 8 and below 
Level 12. Features were identified in Level 6 of ED 3 
(mussel shell lens), Level 8 of ED 13 (hearth), Level 9 
of ED 14 (mussel shells), Level 10 of ED 1 (hearth), 
and Level 12 in the western units (hearths). The cluster 
of mussel shells in Level 9 was the only feature identi­
fied in Levels 9 and 11 which otherwise exhibit the high­
est atiifact densities. 

A charcoal sample from the mussel shell lens in TxDOT's 
ED 3 provided a date of 1240±50 B.P. (Beta-82290) for 
Level 6 (Ward 1995a). The mesquite charcoal from Level 
9 in ED 15 yielded a date of1970±50 B.P. (NSRL-3534). 
Lastly, a piece of mesquite charcoal from ED 33 pro-
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Site Structure 

Variations in the horizontal and vertical distribution of 
artifacts and features across Area 1 attest to the com­
plexity offonnation processes involved in the creation 
ofthe archaeological record. These include the differ­
ential spatial organization of campsite activities, as well 
as various post-occupational processes. Nonetheless, 
if we focus on the levels which contain relatively intact 
features, we can begin to discern a regular pattern in 
campsite organization. 

The remains of a possible hearth (Feature 5) were un­
earthed in Level 8 ofEDs 13 and 14. Feature 5 con­
sists of an isolated cluster of 10 pieces of burned 
sandstone. The archaeomagnetic analysis of several 
pieces of sandstone indicates that the feature is dis-
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Figure 8-27. Mussel shell by excavation lin it and level. 
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Figure 8-28. Snail shell by excavation unit and level. 

turbed; however, it still retains a tight clustering. Arti­
fact densities are relatively lower throughout Level 8 
when compared to Levels 9-12. Aliifact concenh'a­
tions, as defined by isolated peaks in individual EDs, 
can be found in several ofthe units. For example, mus­
sel shell remains are primarily represented in ED 14 
where the hemih is partially located (Figure 8-29). A 
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one-hand mano fl-agment was recovered fi:om ED 1 
located to the immediate n01ih of the feature. Concen­
h'ations of snail shells are located in EDs 31 and 32. 
ED 31 also contains most of the fire-cracked rock, 
which is comprised of a mixture of che1i and sand­
stone. This presumably reflects the discarded and/or 
disturbed remains ofhemih elements or perhaps a pro-
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Figure 8-29. Area 1, Level 8. 

cessing feature. Lithic miifacts are distributed in low 
densities throughout the area, but the highest concen­
tration of lithics is in EU 43 at the west end of the 
block. Two hematite nodules were recovered fi'om ad­
jacent EU 36. One to three hemihs may be present in 
Level 12 ofEUs 32, 33, 34, and 36. This level is char­
acterized by moderate miifact densities, but lower than 
those in Levels 9 and 11. A concentration of snail shell 
remains is present in the immediate vicinity of the fea­
tures in EU 36 (Figure 8-30). EU 15 contains a mix­
ture of mussel shell and snail remains, and adjacent 
EU 1 has burned rock. The latter consists of mostly 
cheli (285.7 g), with some sandstone (160.6 g). The 
concentration of lithic reduction debris is centered in 
EU 12 at the east end of the excavation block. A Shumla 
projectile point is situated adjacent to the features in 
EU 33, and a Desmuke point in the EU 12 lithic reduc­
tion locus. 

Even though these two occupational levels are situated 
in the upper and lower portions of the sequence, they 
both exhibit a similar intel11al Shl.lcture. There is a cen­
tral hemih with a shell cluster present in the area im-

em 

99 

15 1 

0 

13 12 

., 
~ .. 

\ 
50 
i 

X 

mediately sUlTounding the feature(s). Other artifacts 
found in the immediate area include a projectile point 
and one hand-mano fi·agment. Moving a few meters 
away fi'om the hemihs, we find a mussel and shell con­
cenh·ation situated adjacent to a fire-cracked rock clus­
ter. This bUl11ed rock consists of a mixture of chert and 
sandstone, presumably reflecting the discarded and/or 
disturbed remains ofhemih elements, processing fea­
tures, or boiling stones. The proximity of the shells to 
the bUl11ed rock may indicate that these food items had 
been cooked plior to consumption, with the remains 
being dumped adjacent to each other. Lastly, the lithic 
reduction locus is situated at the fmihest distance fi'om 
the hemih areas. 

Area 2 

Area 2 is a square, 3-x-3-m excavation block located 
in the central area of the site. It is composed ofEUs 7, 
16,17,18,19,20,21,37, and 38 (Figure 8-31). The 
block expanded on the excavation ofEU 7 which had 
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revealed the presence of a fine sandy point-bar deposit 
beginning at depths between 75 and 80 cm. In Figure 
8-31 it is marked as the bottom unit (very fine sand). 
The density of cultural material fell off dramatically 
once the fine sands of the point bar were encountered. 
The topography clearly indicates that the point bar 
surface slopes downward to the west and east, a trend 
that is minored in the topography of the present ground 
surface. That is, the point of maximum elevation at the 
site occurs slightly to the west of the central block, and 
the ground slopes gently to the west and east from this 
point. 

The decision to open a block of 1-x-1 m units around 
ED 7 was based on the expectation that a compressed 
cultmal sequence might exist within the one-meter zone 
above the point bar. EDs 7, 16, 19, 20, and 37 were 
hand-excavated to a depth of 120 cm. The point bar 
deposits were encountered at 60-70 cm depths in each 
of these units. The subsequent excavations ofEDs 17, 
21, and 38 were terminated at a depth of 100 cm, and 
ED 18 was excavated to a depth of 80 cm, since a 
pattern of reduced artifact densities had been demon-
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strated for the upper point-bar deposits. In EDs 18 and 
21, a Gradall was used to remove the upper 20-30 cm 
of highly compacted sediment. Evidence ofbioturba­
tion consisted of isolated rodent bunows and termite 
nests to a depth of 100 cm; however, only the top 
20-30 cm was consistently disturbed. The general 
stratigraphic sequence consists of a compact silt, silty 
sand, and the fine sands of the point-bar deposit 
(Figure 8-31). Floodplain units defined within the area 
consist of 2-p, 2-fl, 2-£2, and fill (Chapter 7). Table 
8-1 correlates the information on soils and geological 
sediments by 10-cm levels within BHT 9. 

Lithic Artifacts 

Three cores, 25 retouched tools, and 1,825 pieces of 
debitage were recovered from the excavations of Area 
2. Individual excavation unit artifact densities range 
from 142.2-368.0 artifacts per cubic meter, with an 
overall block density of 199.2. This is markedly lower 
than the density exhibited in Area 1, which was not 
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expected since this was a compressed sequence. Most 
of the lithic artifacts are concentrated in Levels Sand 
6 (Figure 8-32). The distribution exhibits individual 
peaks in Level 3 (EU 7), LevelS (EU 18), and Level 6 
(EU 7, 20, and 21) (Figure 8-33). Artifact density sub­
sequently declines from Levels 7-12 within the point 
bar deposits; however, there is a lower peak in Level 
8 (EU 20). 

Burned Rock 

The burned rock exhibits a different distributional pat­
tern from that displayed by the lithic artifacts. The 
majority of the burned rock is found in Levels 4 and 
6, declining in Levels 7-10, with a small peak in Level 
11 (Figure 8-34). Most of the fIre-cracked rock from 
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Level 4 is derived from EU s 16 and 20 which are lo­
cated on opposite sides of the block, and Level 6 from 
EU 38 (Figure 8-3S). EU 16 also displays a smaller 
peak in Level 2, and EU 7 in Level 11. Level 11 in 
EU 7 is actually situated at the bottom of the silty 
sand deposit and not within the sands of the point bar. 

The lithic material composition varies between the 
burned rock concentrations. Most are composed of 
sandstone with chert, limestone, and rhyolite. For ex­
ample, the majority of the burned rock in Level 2 
(EU 16) is composed of sandstone (67.6 g), with less 
chert (24.9 g) and limestone (11.9 g). In Level 4 
(EU 16 and 20) the rock consists of sandstone 
(491.8 g), but with some chert (240 g), rhyolite (201 
g), and limestone (6S.3 g). Level 6 (EU 38) is similar 
to Level 2, being composed of mostly sandstone 
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( 499.9 g) with less limestone (15.4 g) and chert 
(4.6 g). In contrast, the burned rock in Level 11 (EU 7) 
consists mostly of rhyolite (211.5 g) with a little sand­
stone (5.8 g). 

An archaeomagnetic sample was taken from a piece of 
burned sandstone in Level 6 of EU 38 (Sample 23). 
The rock appears to be slightly disturbed, but its ori­
entation has not significantly changed since being 
heated. This indicates that the concentration of burned 
sandstone in this level may actually represent the re­
mains of a hearth. 
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Mussel, Snail, and Faunal Remains 

There are far fewer mussel shell remains in Area 2 than 
in Area 1. The maximum weight for any single level is 
17.7 g vs. 106.7 g for Area 1. On the other hand, the 
maximum amount of snail remains present in the two 
areas is the same, with 10.0 g and 10.5 g in Areas 1 and 
2, respectively. The increased amounts of mussel shell 
in Area 1 is presumably due to its proximity to Elm 
Creek; whereas, terrestrial snails could be procured from 
the landscape surrounding either area. 

Most of the Area 2 mussel shells are located in Level 
3, with less in Levels 4-6 (Figure 8-36). The concen­
tration in Level 3 is situated in EU 37, and the smaller 
concentrations in Levels 4-6 in EUs 7, 20, and 3 



(Figure 8-37). There are very few mussel shell remains 
in Levels 7-12, with a slight concentration in Level 12 
ofEU 38. 

The snail remains exhibit a different distribution from 
those displayed by the mussel shells. Snail shells were 
primarily recovered from Levels 3, 4, and 6, with 
smaller peaks in Levels 9 and 11 (Figure 8-38). None­
theless, these latter peaks are comprised of only one or 
two shells. A closer inspection of the distribution by 
unit indicates that the peak in Level 3 is from EU 7, 
the one in Level 4 is from EU 18, and the one in Level 
6 is actually derived from several different units (Fig­
ure 8-39). The presence of a few snail shells in the 
lower levels do not correspond to any of the other arti­
facts classes; however, the shells in Level 11 ofEU 16 
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are located adjacent to EU 7 which contains burned 
rock in the same level. A single small mammal bone 
fragment was recovered from EU 16 (Level 3). This 
bone exhibits possible chopping marks. 

Macrobotanical Remains 

Most of the macrobotanical remains recovered from 
Area 2 were found in Levels 3 and 4. These consist 
of small pieces of charcoal which are present in un­
disturbed, or only slightly disturbed, contexts. Mes­
quite charcoal was identified in Level 3 ofEU 7 (Lot 
429) and Level 4 of EU 16 (Lot 632), acacia char­
coal in Level 4 ofEU 19 (Lot 780), and undetermined 
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wood charcoal in Level 3 of EUs 16 and 19 (Lots 
631 and 778). An unburned pecan shell fragment was 
found in Level 7 ofEU 19; however, the level is noted 
as being partially rodent disturbed. The only other 
macro botanical item recovered in the lower levels is 
a piece of mesquite charcoal from Level 9 in EU 7 
(Lot 88). 

Chronology 

Distinct variations are seen in the vertical distribution 
of artifacts throughout Area 2, with Levels 4 and 6 
exhibiting the greatest densities artifacts. TxDOT's 
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EU 2 is located approximately 20 m east of the Area 2 
excavation block. A charcoal sample from Level 4 in 
this test pit yielded a date of 1460±50 B.P. (Beta-82289). 
Mesquite charcoal from EU 7 provides a date of 
3200±50 B.P. (NSRL-3531) for Level 9 within the block 
excavation. Level 9 in EU 7 is located near the bottom 
of the silty sand deposit which overlies the point bar. 
The break between the silty sand and underlying point _ 
bar deposits is situated between Levels 10 and 11 in 
this unit. The upper date is similar to the 1240 B.P. date 
obtained from Level 6 in Area 1; however, the lower 
date is much older than the 2200 B.P. date from Level 
12 in Area 1. It is possible that the charcoal is derived 
from the point bar sands which was transported up 
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into Level 7 in adjacent EU 16; however, there are also 
lithic artifacts and mussel shell remains present in the 
same level as the dated piece of charcoal. Another pos­
sibility is that this represents old wood scavenged from 
the floodplain or adjacent ten-aces. 

Diagnostic Late Archaic projectile points were recov­
ered from Levels 4, 6, 7, and 10. These consist of a 
Marshall point in Level 6 (EU}7; Lot 597), a Montell 
point in Level 7 (EU 16; Lot 1127), and Shumla points 
in Levels 4 (EU 16; Lot 633) and 10 (EU20; Lot 688). 
An untyped stemmed point, similar to a Uvalde, was 
also recovered from Level 3 (EU 37; Lot 953). The 
points recovered from Levels 7 and 10 are located in 
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the upper portion of the point bar deposits. Rodent dis­
turbance is noted in Levels 6-9 in EU 16, which could 
have affected the provenience of the Montell point. 
Although no rodent disturbance is mentioned for Level 
lOin EU 20, field notes do state that several pieces of 
debitage were found in a "vertical orientation" indicat­
ing the possibility of artifact movement or redeposition. 
The Shumla point in this level consists of a large notch­
ing flake which could be more susceptible to move­
ment. None ofthe projectile points is directly associated 
with the two radiocarbon dates. Ifthe dates are an ac­
curate temporal indicator of the stratigraphic sequence, 
then the lower levels may be much older than what is 
represented in Area 1. 



Site Structure 

Ifwe assume the sandstone concentration in Level 6 of 
EU 38 represents a healih, then we can view the distri­
bution of material in this level in respect to this focal 
point. We find the heaviest concentration of lithic re­
duction debris in EUs 7,20, and 21 (Figme 8-40). Most 
of the mussel shell is also present in EUs 20 and 38, 
with only a few snail shells in EUs 16, 17, and 18. 
There is no clear pattern in site stmctme within this 
level, at least when compared to the pattems observed 
in Area 1. Level 6 does exhibit some rodent distur­
bance, but this is limited to EUs 16, 17, and 19. 

Area 3 

Area 3 is an L-shaped excavation block situated in the 
westem section of the site. It is composed of EUs 11, 
22-26,41, and 42 (Figure 8-41). The block expanded 
around the westem end of BHT 10 where a burned 
rock lens (Feature 10) had been exposed in the south 
wall profile. Excavations were intended to identifY the 
nature and extent of the bmned-rock deposits; how­
ever, hand excavations failed to yield any fmiher evi­
dence of this feature in adjacent units. EUs 11,22,23, 
and 26 were excavated by hand, with the upper 30-40 
cm of fill being a compact disturbed deposit. Active 
rodent bUlTowing was identified in EU 26. Given the 

21 

I 
X 18 

c:=J lithic artifacts 

c:=J burned rock 

c:=J snail shell 

!2ZZZZ2l mussel shell 
17 .. individual burned rock 

0 mana 

50 
i 

em 

Figure 8-40. Area 2, Level 6. 
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presence of these disturbed levels, a Gradall was sub­
sequently used to remove the top 30-40 cm of fill in 
the remaining units (i.e., EUs 24, 25, 41, and 42). The 
general stratigraphic sequence consists of two layers 
of silt, a silty sand, and the point-bar deposits (Figme 
8-41). The fine sand of the point bar deposits was only 
exposed in the bottom ofEU 22 about 90-100 cm be­
low the smface, although it does appear on the south 
block profile. The point bar, therefore, apparently dips 
down toward the nmih. Floodplain units defined within 
the area consist of2-p, 2-fl, 2-12, 2-f3, and fill (Chap­
ter 7). Table 8-1 cOlTelates the information on geologi­
cal sediments and soil horizons by 1 O-cm levels within 
BHT 10. 

Lithic Artifacts 

Six cores, 13 retouched tools, and 1,289 pieces of debi­
tage were recovered fl:om the block excavations. This 
yields an overall aliifact density of 190.7 aliifacts per 
cubic meter, ranging from 134.3 to 263.3 per excava­
tion unit. These densities are slightly less than those 
observed in Area 2, but are markedly lower than those 
in Area 1. Most of the lithic artifacts are present in 
Levels 5-8, with a small peak in Level 3 (Figure 
8-42). An evaluation of varying artifact fioequencies 
by individual excavation units indicates the prevalence 
oflithic artifacts in the middle levels is found in most 
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of the units (Figure 8-43). EU 11 contains relatively 
higher frequencies in Levels 1-6, and then peaks in 
Level 7. The smaller peak in Level 3 is represented 
by adjacent EUs 22 and 23. 

Burned Rock 

The burned rock exhibits a similar distribution to the 
lithic artifacts, with most of the burned rock being 
present in Levels 6-8 (Figure 8-44). The levels with 
higher artifact densities cOTI"espond to specific exca­
vation units. That is, the burned rock from Level 6 is 
primarily found in EU 24, and the rock in Levels 7 
and 8 in EUs 11 and 22 (Figure 8-45). Otherwise, the 
remaining units contain relatively little burned rock. 
Feature 10 in BHT 10 is situated approximately 70-

EU 23 
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80 cm below the surface, or roughly in Level 7 where 
the highest density of burned rock is also present within 
the block excavation. 

Two somewhat different patterns emerge when the 
composition of the bumed rock is compared in Levels 
6-8. In Leve16 ofEU 24, the burned rock is dominated 
by sandstone (210.0 g), with some limestone (79.6 g) 
and chert (35.9 g). Level 7 in EUs 11 and 22 exhibits 
a similar pattern, consisting of mostly sandstone 
(699.3 g), with less limestone (149.6 g) and chert 
(81.8 g). In contrast, Leve18 in EU 11 contains roughly 
equal proportions of sandstone (169.7 g) and limestone 
(200.4 g), with less chert (11.9 g). 

Archaeomagnetic samples were taken from two pieces 
of burned sandstone exposed in the northeast comer 
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Level 8 in EU 26. Sample 14 was unsuitable for analy­
sis, with the core having broken upon redrilling. The 
analysis of Sample 3 indicates that this rock has moved 
since being burned. A total of 59. 1 g of burned sand­
stone, 43.4 g of chert, and 1.3 g of rhyolite was recov­
ered fi'om Level 8 in EU 26. These rocks could represent 
a disturbed health, a processing feature, or a discard 
pile. 

Feature 10 in adjacent BHT 10 has already been de­
scribed; however, it seems appropriate to note that the 
remains of possibly two or three intact hearths were 
identified about 70-80 cm below the surface. This el­
evation correlates with Levels 7 and 8 in adjacent EUs 
11 and 22, which also contain the highest densities of 
burned rock. The rock in these units may therefore be 
associated with the use of these features. 

EU 24 -->IE- EU 25 Figure 8-43. Area 3, lithic 
artifacts by excavation unit 
and level. 
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Macrobotanical Remains 

Macrobotanical remains were recovered from Levels 
4, 8, and 11 in EUs 11 and 22. As previously noted, 
both units contain high densities of burned rock; how­
ever, little burned rock was actually recovered from 
Levels 4 and 11, with far more in Level 8. Two pieces 
of mesquite charcoal were identified in Level 4 from 
EU 11 (Lot 363), and 22 (Lot 811); whereas, the wood 
charcoal from lower Level 8 in EU 22 (Lot 820) and 
Level 11 in EU 11 (Lot 661) were too small for identi­
fication. Although some small unburned seeds were 
collected from Level 12 in EU 26, these appear to be 
associated with a modern ant nest. 
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Mussel, Snail, and Faunal Remains 

Relatively few mussel shell remains are present in Area 
3, thereby continuing the pattern observed in Area 2. 
Area 3 exhibits a maximum mussel shell weight per 
level of 21.6 g, as compared to 17.7 g in Area 2, and 
106.7 g in Area 1. In contrast, all three areas contain 
relatively similar amounts of snail shells, with maxi­
mum weights per level of 10.0 g, 10.5 g, and 7.7 gin 
Areas 1, 2, and 3, respectively. 

The distribution of mussel and snail shell remains dif­
fers from that observed for the lithic artifacts and burned 
rock, and from each other. The majority of the mussel 
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shell remains are present in Level 5, with practically 
all of these derived from EU 22 (Figures 8-46 and 
8-47). Otherwise, very few mussel shells are present 
in the remaining levels. 

The snail shells exhibit a wider distribution than the 
mussels, being represented in Levels 5-12 (Figure 
8-48); however, these remains are distributed through 
numerous excavation units, indicating that each level 
actually contains very few shells (Figure 8-49). For 
example, EUs 11 and 24 contain some the highest den­
sities of snail shell weights in Level 4 (7-8 g); how­
ever, an inspection of each bag indicates that only three 
large and one or two small individuals are represented. 
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F our frog bones were recovered from EU 11, Level 7. 
The bones are unburned, and it is unclear as to whether 
they are of a cultural or natural origin. Two small 
mammal bone fragments were recovered from Levels 
1 and 2 in EU 11. One ofthese fragments exhibits pos­
sible chopping marks. 

Chronology 

The middle section of the sequence, including Levels 
5-8, contains the highest densities of artifacts. 
TxDOT's EU 6 is located to the immediate south of 
the block excavation area. A burned mesquite tree 
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sel shell by excavation unit 
and level. 

stump was exposed about 50 cm below the surface 
(Level 5). A charcoal sample from the stump yielded a 
date of7 60±50 B.P. (Beta-1 04966). In contrast, a piece 
of wood charcoal from the bottom of the high artifact 
density zone in Level 8 (EU 22) provided a date of 
3050±50 B.P. (NSRL-3533). This older date is similar 
to the 3200 B.P. date from Level 9 in Area 2. Both of 
the ca. 3000 B.P. dates are much older than the 2200 
B.P. date from Level 12 in Area 1. 

Diagnostic Late Archaic projectile points were recov­
ered from Levels 7 and 11, which borders the 3050 B.P. 

date obtained from Level 8. These consist of an Ensor 
point from EU 25 (Lot 1279) and a Shumla point from 
EU 23 (Lot 1279), respectively. The Shumla point is 
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situated in the lower part of the sequence as observed 
in Areas 1 and 2; however, no Ensor points were re­
covered from the eastern sections of the site. 

Site Structure 

The only possible intact features identified in Area 3 
were exposed in the southern profile ofBHT 10. These 
consist of two clusters of burned rock situated about 
70-80 em below the surface. This roughly con-elates 
with the high artifact density levels in adjacent EUs 
11,22, and 23 (Levels 7 and 8). A review of the previ­
ous artifact density plots by level indicates that EUs 
11 and 22 consistently contain concentrations oflithic 

9 10 11 12 

EU24 ~EU25 Figure 8-49. Area 3, snail 
shell by excavation unit 
and level. 
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artifacts and burned rock in Levels 7 and 8; whereas, 
EUs 23 and 26 exhibit the lowest densities for these 
two levels. The majority ofthe burned rock in Level 7 
ofEU s 11 and 22 is composed of sandstone, compared 
to a mixture of sandstone and limestone in Level 8. 
These are possibly the result of separate occupations 
and/or dumping episodes associated with the use of 
the nearby features. The western pedphery of the con­
centration is defined by the low artifact densities rep­
resented in EUs 23 and 26. Very little mussel shell is 
present, but most of the shell in Level 7 is situated in 
EU 23 and EU 11 for Level 8. EU 11 also contains 
most of the snail shells for Level 7, and EU 24 for 
Level 8. The Ensor point was found in EU 25 of 
Level 7. 



Level 7 does exhibit somewhat of a complementary 
spatial pattern. Feature 10, consisting of two partially 
in situ hearths, is located in the southern profile ofBHT 
10. EU s 11 and 22 are situated to the immediate south 
ofthe feature, containing concentrations oflithic arti­
facts and burned rocks. The presence of both these ar­
tifacts types in the same locus implies reuse and 
dumping. The western limits of the concentration are 
defined along EUs 23, 24, and 26. Some mussel shell 
is present in EU 23 adjacent to the burned rock dump, 
and a projectile point in EU 25 which otherwise con­
tains very little cultural material. 

Area 4 

Area 4 consists of two separate block excavations lo­
cated at the western end of the site. BHT 12 was origi­
nally excavated in this area as a sump hole-a partial 
solution to the logistical problems posed by the slow 
percolation of water in the sump at the east end ofthe 
site and the need to water screen. An examination of 
the sump trench profile, however, revealed the pres­
ence of a zone of charcoal, fire-cracked rock, and flakes 
at a depth of about 1.10 m below grOlmd surface. Two 
1-x-1-m excavation units (EUs 39 and 40) were placed 
within the trench at the east end to further define the 
nature of the cultural deposits. In addition, a 2-x-2-m 
block excavation was located five meters east ofBHT 
12. This block consisted ofEUs 9 and 28-30. Levels 
1-8 were excavated within the block, and Levels 7-13 
in adjacent EUs 39 and 40. The generalized strati­
graphic profile for both blocks is composed of silt with 
lenses characterized by subtle changes in coloration 
(Figure 8-50). Floodplain units defined within the area 
consist of 2-p, 2-f2, 2-f3, and fill (Chapter 7). Table 
8-1 correlates the information on geological sediment 
by lO-cm levels within BHT 12. 

Lithic Artifacts 

Four retouched tools and 34 pieces of debitage were 
recovered from the block excavations in Area 4. This 
provides an overall artifact density of 0.85 artifacts per 
cubic meter, ranging from 0.0-18.0. This is the lowest 
artifact density represented on the site, continuing the 
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generalized pattern of decreasing artifact density from 
east to west. Most of the lithic artifacts were recovered 
from the upper levels of the block excavations, with only 
a few artifacts present in the lower levels of adjacent 
EUs 39 and 40 (Figure 8-51). The tools consist of a 
biface, a possible reworked Shumla point, and a Ensor 
point found in upper Levels 3 and 4, and an Ensor point 
present in lower Level 12. The biface may represent a 
projectile point preform. 

Burned Rock 

Almost no burned rock was recovered from the upper 
levels of the block excavations; however, a concentra­
tion of burned rock is present in Levels 10 and 11 of 
EUs 39 and 40 (Figure 8-52). The majority of the 
burned rock from both ofthese levels consists of sand­
stone (551.8 and 598.1 g), with less limestone, chert 
and rhyolite; however, there is more limestone repre­
sented in Level 10 (208.3 g) than in Level 11 (4.7 g), 
with very little cheli (7.0 vs. 32.0 g) and rhyolite (8.4 
vs. 0.0 g) in either level. 

Two isolated pieces of burned rock were mapped and 
archaeomagnetic samples were taken from Levels 10 
(Lots 18 and 22), and three samples from Level 11 
(Lots 19-21) (Figure 8-53). Samples 18 and 20-22 
are sandstone and Sample 19 is limestone. Two of the 
samples were submitted for analysis. Sample 18 is dis­
turbed, with the rock having moved about 1800

, and 
subsequently inverted. Sample 20 has moved only 
slightly since being burned. ' 

Feature 8 is a burned acacia stump about 70 cm below 
the surface at the bottom ofBHT 12. It was partially 
exposed along the north wall ofEU 39 (Figure 8-50). 
The soil surrounding the stump is heavily burned for a 
depth of about 85 cm. The center is filled with a mix of 
ash stained soil and large chunks of charcoal. 

Feature 9 is the remains of another burned tree stump 
which was removed during the excavation ofthe back­
hoe trench. The stump was initially exposed just be­
low the present surface, extending down for another 
75 cm. It was situated at the eastern end ofthe trench, 
above EU 40. 
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Figure 8-50. Area 4, plan and profiles. 

Macrobotanical Remains 

Five macrobotanical samples were collected from the 
block excavations in Area 4. Two of these were re­
covered from Level 8. The latter consist of mesquite 
charcoal from EUs 9 (Lot 140) and 40 (Lot 1028). As 
previously mentioned, Feature 8 consists of an acacia 
tree stump, with samples taken from Levels 7-9 (Lot 
1001) and 10 (Lot 1002). Lastly, a piece ofunidenti-
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fied wood was recovered from Level 13 in EU 39. 
None of these samples was obtained from Levels 10 
or 11, which contain the highest densities of burned 
rock. Besides the hand-excavated samples, several 
pieces of charcoal were also found in BHT 12. These 
consist of two pieces of mesquite (Lots 702 and 703), 
a piece of acacia (Lot 704), and a piece of legume 
wood charcoal (Lot 701). The latter was obtained from 
a charcoal- stained lens which was excavated in adja­
cent EUs 39-40. 



Mussel and Snail Remains 

Relatively few mussel and snail remains were recovered 
fi·om the excavations in Area 4. Most of the snail re­
mains are present in Levels 1-8 of EUs 9 and 28-30 
(Figme 8-54). In contrast, the majOlity of the mussel 
shell remains are situated in Level 12 ofEU 39, with a 
few in Level 3 ofEU 9. The peak in Level 12 consists of 
5.2 g of shell; whereas, the maximum peak in Area 3 
was composed of 21.6 g of mussel shell. This reflects 
the continuing east-west decline in mussel shell as the 
distance from Elm Creek increases. Level 12 does con­
tain some bumed rock, but much less than what is present 
in overlying Levels 10 and 11. It is, however, the level 
which includes the charcoal stained lens. 
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Chronology 

The majority of the aliifacts are present in the upper 
levels of the block excavation, with some mussel shell 
and a projectile point present in Level 12. The top of 
an acacia stump (Feature 8) was exposed about 70 cm 
below the smface in EU 39. A sample of charcoal from 
the bumed stump yielded a radiocarbon date of 540±40 
B.P. (Beta-l04967). A charcoal stained lens was ini­
tially identified in BHT 12. Excavations in EUs 39 
and 40 fmiher delineated the extent of this thin stra­
tum in Level 12. Featme 8 appears to cut down through 
the level where the lens is found. A legume charcoal 
sample collected fi·om the charcoal stained lens yielded 
a date of 1940±40 B.P. (NSRL-3532). 
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Diagnostic Late Archaic projectile points were 
recovered from Levels 2 and 12; both are Ensor 
points (Lot 129, 1036). A possible reworked 
Shumla point (Lot 505) was found in Level 4. 
The radiocarbon date from Level 12 is directly 
associated with the Ensor point found in the same 
charcoal stained lens. This date of 1940 B.P. is 
similar to the 1970 B.P. date obtained from Level 
9 in Area 1. A Marcos point was present in the 
same level as this latter date. 

Site Structure 

The paucity of artifacts present in Area 4 reflects 
a general low level of occupational intensity. This 
section of the site is probably situated peripher­
ally to the main occupation areas which were lo­
cated further east. Most of the lithic artifacts were 
recovered from the upper levels of the block ex­
cavation; however, more retouched tools per debi­
tage are found in Area 4 than in the other 
excavation blocks: 8.5 pieces of debitage per re­
touched tool in Area 4, vs. 181.5, 73.0, and 99.1 
in Areas 1-3, respectively. 

The main focus of activities in Area 4 is located 
in the lower levels of EUs 39 and 40. This in­
cludes the burned rock concentrations which are 
situated in Levels 10 and 11. This material does 
not appear be in situ, but presumably reflects the 
remains of a disturbed feature and/or dump. Rock 
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Figure 8-54. Area 4, mus­
sel and snail shell by level. 



composition does vary somewhat by level. That is, both 
levels contain mostly sandstone, but with more lime­
stone in Level 10. This contrasting pattern could be 
the result of differing occupational episodes. 

Relatively little mussel or snail shell is represented 
within the area; however, most of the mussel shell is 
situated in Level 12 of ED 39 with a charcoal stained 
lens, some burned rock, and an Ensor projectile point. 
In contrast, the few snail shells present are situated in 
the upper levels of the excavation block. 
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Chapter 9: Lithic Analysis 

Bradley J. Vierra 

Introduction 

This chapter presents the results of the analyses of 
9,147 lithic artifacts recovered from the excavations 
conducted at site 41MV120. The assemblage consists 
of 9,050 pieces of debitage, 15 cores, 79 retouched 
tools, a mano fragment, and two pieces of hematite. 
The total hand excavated area consists of38 m2, which 
were dug to a depth of approximately 1.2 m. The ex­
cavation units were located in four separate blocks and 
five isolated 1-x-1-m test pits. Information is provided 
on sampling techniques, analytical methods, results of 
the lithic analysis, a study of intra-site spatial pattern­
ing, and regional site comparisons. 41MV120 repre­
sents one of the few stratified open air sites excavated 
in South Texas. The information derived from this 
analysis will therefore make an important contribution 
toward our understanding of prehistoric hunter-gath­
erer technology and land use in this area of Texas. 

Sampling 

All the cores, retouched tools and ground-stone arti­
facts recovered during the excavations were analyzed. 
Since both 1/8- and 1/

4
-inch mesh sizes were used to 

screen soil in the field, all the debitage recovered from 
1/8- inch mesh was rescreened in the laboratory with 
1/4- inch mesh to obtain a consistently screened sample. 
Given the large number of debitage recovered, a two­
level sampling design was developed for the analysis 
of these artifacts. This sampling method was devel­
oped to collect information on both assemblage com­
position and site structure. The first level sampling 
procedure involves a rough-sort analysis of all the deb­
itage from the site. This simply consists of recording 
debitage type and material type for the artifacts. In­
cluded in this analysis were all the cores and debitage 
recovered from TxDOT EUs 1, 2, 4, and 6 (Ward 
1995a). Since CAR continued the excavations in these 
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units, the upper levels were also studied to provide for 
a consistent analysis format throughout the entire unit. 

The second level sampling procedure involves the de­
tailed attribute analysis of debitage selected from the 
four block-excavation areas on the site (Figure 
6-2). Areas 1--4 consist of 11,9,8, and 6 EUs, respec­
tively. A six-unit sampling area was selected within 
each of the excavation blocks to provide equal spatial 
coverage. In Area 1, this consists of EUs 13, 14, 15, 
31, 32, and 34. EUs 14, 15, 31, and 32 provide a 
2-x-2-m square section situated in the center of the 
block, and EUs 13 and 34 add lateral extensions on 
opposite ends of the block. EUs 7, 16, 19,20,37, and 
38 were selected for analysis in Area 2. They comprise 
a 2-x-3-m rectangular section along the eastern side of 
the block. In Area 3, EUs 11,22,23,24,26, and 41 
were analyzed. They provide an east-west linear series 
of four EUs (11, 22, 23, and 41), and a north-south 
series of three EUs (24, 26, and 46). A total of 4,500 
(49. 7 percent) of the site debitage was analyzed as a 
result of this sampling strategy; however, the sampling 
intensity does vary within each of the excavation blocks: 
Area 1 (73.0 percent; n=3,313), Area 2 (67.5 percent; 
n=I,233), Area 3 (62.9 percent; n=I,149), and Area 4 
(100.0 percent; n=35). 

Analytical Methods 

The lithic analysis methods were designed to collect 
the information necessary to address the research is­
sues presented in Chapter 5. Explicit artifact defini­
tions are presented in this section, and more detailed 
information on the specific attributes recorded is given 
in Appendix E. In addition, data on the field collec­
tions of Rio Grande and Uvalde Gravels is also pre­
sented in this section. These field collections were made 
in order to document local raw material sources, raw 
material variation, and range in cobble size. 



Definitions and Attributes 

Cores and Hammerstones 

Cores (n=13) are nodules that have faceted platforms 
from which specific kinds of flakes are removed. They 
are subdivided into unidirectional, bidirectional, multi­
directional, and fragment types. Tested materials (n=O) 
are nodules with a single flake removed from an un­
prepared cOliical platform at one or more isolated lo­
cations. They probably represent nodules that have been 
tested for material quality and were then rejected. 
Cobble unifaces (n=2) have two or more flakes 
unifacially removed along a single edge margin, usu­
ally at one end of a pebble or cobble. Cobble unifaces 
probably represent unprepared cobble cores. A ham­
merstone (n=O) is a nodule that exhibits battering on 
an othelwise umnodified cortical portion of its surface. 
This battering usually occurs on the end or along the 
perimeter of the pebble or cobble. 

Debitage 

Debitage consists ofthe by-products of core reduction 
and tool production. Flakes are pieces of material that 
have been detached from a core or tool by percussion 
or pressure, as opposed to angular debris (n=1,160) 
which are pieces that are incidentally broken off dur­
ing core reduction. These pieces of shatter lack defin­
able flake characteristics, such as a platform, bulb of 
percussion, ventral/dorsal surfaces, and proximal/dis­
tal ends. 

Core flakes (n=3,493) are flakes that have been de­
tached from a core. A polythetic set (Clark 1968:36-
37) of attributes for core flakes consists of a single or 
dihedral platform; a platform angle of greater than 75°; 
cortex present on dorsal surface; dorsal scars that may 
be absent, parallel or perpendicular to the platform; a 
thickness of greater than about five millimeters; a pro­
nounced bulb of percussion; and an eraillure scar. To 
be classified as a core flake, the flake must exhibit at 
least five of the seven defining attributes. 

Bipolar flakes (n=O) are flakes that have been detached 
from a core through the use of a bipolar reduction tech­
nique. That is, the core is set on an anvil and struck 
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with the percussor (Crabtree 1972:42). The resultant 
flake differs fi'om a core flake in that it may have two 
bulbs of percussion, eraillures and/or scaling/crushing 
at one or both opposing ends. No bipolar flakes were 
identified Gming this analysis. 

Core trimming (et) flakes (n=24) are pieces that have 
been struck at a 90° angle to the major flaking axis of 
the core, along the edge of the core platfonn and dor­
sal flaking surface. They are sometimes referred to as 
platfonn renewal or rejuvenation flakes, since they of­
ten remove the step fractures than can occur adjacent 
to the edge of the platfonn. They may also represent 
an attempt to change the orientation of the core, by 
preparing and reorienting a new flaking surface that is 
perpendicular to the previous major flaking axis. Core 
trimming flakes are similar to uniface rejuvenation 
flakes (Highley 1995:482), but none of the latter were 
identified during this analysis. Core tablets (n=O) are 
also flakes that have been struck perpendicular to the 
major flaking axis of a core; however, they have been 
struck just below the platform to remove the whole 
striking platform fi'om the core (Marks 1976:374). 

Opposing core (oc) flakes (n=3) have been detached 
from the bottom of a core by striking it at a 90° angle 
to the major flaking axis. This then acts to create a 
platfonn fi'om which flakes are removed in the oppo­
site direction from previous removals. They may also 
reflect a type of overshot flake which has removed the 
bottom of the core (Montgomery 1978:67). These flakes 
exhibit marked ventral curvature, and multiple dorsal 
flakes scars which radiate towards a single tennina­
tion at its distal end. 

Blades (n=4) are specialized fonns of flakes that are 
twice as long as they are wide, with parallel lateral 
sides, and one or more parallel dorsal arises (Bordes 
1981:16). Bifaceflakes (n=756) are flakes that have 
been detached fi'om a bifacially retouched artifact. A 
polythetic set of attributes for biface flakes consists of 
a multi-faceted platform, a lipped platform, a platfonn 
angle ofless than 75°, a weak bulb of percussion, cor­
tex absent on dorsal surface, dorsal scars that are 
roughly parallel to each other and perpendicular to the 
platfOlID, a thickness ofless than five millimeters that 
is relatively even from proximal to distal ends, and a 
pronounced ventral curvature (Acklen et al. 1983). A 



flake must exhibit at least five of the eight attributes to 
be classified as a biface flake. 

Overstruck flakes (n=2) are flakes removed from the 
edge of a biface, but go over and beyond the face of the 
artifact detaching a portion of the opposite edge. Notch­
ing flakes (n=3) are flakes which exhibit a negative 
dorsal scar originating from the platform, a small in­
dentation at the platfonn, a convex ventral profile, and 
a salient bulb of percussion (Titrnus 1985 :251-252). 

Unifaceflakes (n=14) are flakes which have been de­
tached from a unifacially retouched artifact (Shafer 
1970). A polythetic set of attributes for uniface flakes 
consists of a single-faceted platfonn, a platfonn angle 
of greater than 60°, dorsal scars that are parallel to 
each other and perpendicular to the platfonn, a single 
distal scar on the dorsal surface of the flake (some­
times separated by an arris), and marked ventral cur­
vature. 

Burin spalls (n=2) are pieces that have been str·uck 
from the edge of a flake, so the resulting scar ( or facet) 
approaches 90° to the plane of the blank from which it 
was removed. Pot lids (n=62) are Hertzian cones pro­
duced when siliceous rocks are subjected to heat. Ham­
merstone (hs) flakes (n=l) are flakes with cortex on 
the platfonn and dorsal surface, with the platfonn be­
ing heavily battered. Undetermined flake fragments 
are fragments for which flake type could not be deter­
mined. 

Retouched Tools 

Retouched tools are the result of the secondary per­
cussion or pressure flaking of a piece in order to pro­
duce a specific tool shape. Marginally retouched flakes 
(n=9) are flakes with retouch that extends over less 
than one-third ofthe surface of the artifact (Chapman 
and Schutt 1977:86). This is non-invasive retouch 
which is limited to the edge margin, but may be unidi­
rectional or bidirectional. Notches (n= 10) are flakes 
with one or two contiguous notches along the edge of 
the piece; whereas, denticulates (n=O) are flakes with 
three or more contiguous notches along the edge of the 
piece (GEEM 1975). Pel/orators and gravers are 
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flakes with unidirectionally retouched projections. 
Gravers (n=O) exhibit a blunt end and peliorators (n=l) 
a pointed end. Burins (n= 1) are flakes which have had 
a portion of their edge removed (Crabtree 1972:48). 

Unifaces (n=10) are artifacts which exhibit retouch 
scars over one-third or more of only one of their sur­
faces. This type of retouch can be defined as invasive. 
Unifaces exhibit initial edge retouch and lack a fonnal 
overall shape. In contrast, scrapers (n=O) are special­
ized fonns of unifaces which exhibit secondary edge 
retouch producing a fonnal shaped tool with an edge 
angle between about 60-80 percent. 

Bifaces (n=31) are artifacts which exhibit retouch scars 
extending over one-third or more of both their oppos­
ing surfaces (Chapman and Schutt 1977:93). General­
ized bifaces tend to be ovate or lanceolate in shape, 
with edge angles between about 30-50°. Drills and pro­
jectile points are specialized fonns of bifaces. Drills 
(n=O) are bifacially retouched flakes that are twice as 
long as they are wide, about as thick as they are wide 
and often exhibit a diamond-shaped cross-section. Pro­
jectile points (n=16) are bifaces that exhibit hafting 

modifications that distinguish a stem from the blade. 

Ground Stone 

Ground stone tools are artifacts that exhibit ground and! 
or abraded surfaces. Manos (n=l) are cobbles or slabs 
with at least one surface characterized by one or more 
smooth facets produced through grinding. They were 
hand-held objects that were primarily used to crush and 
grind vegetal foodstuffs against a metate (Chapman and 
Schutt 1977:95; Christenson 1987:44). One-handmanos 
are less than 170 mm in length, and two-hand manos 
have a length equal to or greater than 170 mm. Undeter­
mined manos are fragments where the projected length 
of the artifact could not be detennined. Metates (n=O) 
are artifacts characterized by at least one large grinding 
surface upon which vegetal foodstuffs may have been 
crushed and ground with a mano. They generally have a 
grinding surface greater than 450 cm2 in size 
(Christenson 1987:47). Undetermined ground stone 
(n=O) are unclassifiable ground stone fragments. These 

fragments often exhibit a single flat grinding surface. 



Field Collections of Rio Grande 
and Uvalde Gravels 

Field collections were made of Rio Grande and Uvalde 
gravels to provide baseline data of the material com­
position and size range represented by these possible 
lithic sources. A sample of cobbles was collected from 
Rio Grande gravels near site 41MV120. A dragline 
working in a nearby quarry along the river dredged up 
buried gravels during the field excavations. Two hun­
dred eleven cobbles were randomly selected from the 
resulting gravel pile. Most of the cobbles are composed 
of chert (69.1 percent), with less rhyolite, limestone, 
basalt, chalcedony, quartzite, quartz, volcanic breccia, 
and sandstone (Table 9-1). The chert can be subdi­
vided into 12 subclasses. Most of the cherts consist of 
a light tan/gray variety (43.8 percent), with fewer gray 
banded, light tan/gray with dark brown adjacent to the 
cortex, white, clastic, gray, light tan/gray with reddish 
purple, brown, red, light tan/gray fossiliferous with 
white inclusions, black, and yellow (Table 9-2). The 

Table 9-1. Rio Grande and Uvalde Gravel Material 

Source 
Material Type 

Rio Uvalde 
Grande Gravels 
Gravels 

basalt 2 5 

andesite 0 1 

rhyolite 28 0 

volcanic breccia 1 1 

sandstone 1 0 

limestone 28 2 

chalcedony 2 1 

chert 146 64 

silicified wood 0 2 

quartzite 2 5 

quartz 1 0 

column total 211 81 
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Table 9-2. Rio Grande and Uvalde Gravel 
Chert Subtypes 

Source 
Chert Subtype 

Rio Grande Uvalde 
Gravels Gravels 

light tan/gray 64 40 

gray banded 19 0 

tan/gray with dark brown 13 0 

white 9 11 

clastic 9 0 

gray 7 3 

tan/gray with reddish purple 6 2 

brown 6 1 

red 5 7 

tan/gray fossiliferous 4 0 

black 3 0 

yellow 1 0 

column total 146 64 

cobbles have a mean length of 91.0 mm (sd=30.6), 
and a mean weight of 490.3 g (sd=738.4). Lengths 
range from 11-197 mm and weights from 51-7,972 g. 

A sample of 81 nodules was collected from surface lag 
Uvalde Gravels along Highway 57 east of Eagle Pass. 
Most of these also consist of chert (79.0 percent), with 
fewer quartzite, basalt, limestone, silicified wood, chal­
cedony, andesite, and volcanic breccia (Table 9-1). The 
cherts can be subdivided into subtypes similar to those 
present in the Rio Grande gravels (Table 9-2). These 
primarily consist of the light tan/gray (62.5 percent), 
with less, white, red, gray, light tan/gray with reddish 
purple, and brown. The nodules have a mean maxi­
mum lengthof85.1 mm(sd=27.4), and weightof431.1 
g (sd=398.0). Lengths range from 31-166 mm, and 
weights from 45-2206 g. Overall, the Uvalde Gravels 
contain some of the same materials as that represented 
in the Rio Grande gravels, but in differing proportions; 
however, there are no rhyolite and much less limestone 
represented in the Uvalde Gravels. In addition, the gray 
banded, dark brown adjacent to cortex, fossiliferous, 
black and yellow chert subtypes are missing in our 
Uvalde gravel sample. This may in part be due to 



sample size, although the gray banded chert is the sec­
ond most predominant in the Rio Grande gravels. Oth­
erwise, the Uvalde Gravels are slightly smaller in size. 

Analysis 

The analysis section is divided into three parts: mate­
rial selection, tool production/maintenance, and tool 
use. The material selection section describes the varia­
tion in lithic raw materials used and the possible sources 
for these materials. The tool production/maintenance 
section provides information on core reduction tech­
niques, stages of reduction represented, and evidences 
of tool production/maintenance. The section on tool 
use presents information on possible tool function, in­
cluding presence/absence of use wear on chipped stone 
artifacts, and the nature of ground-stone tool use. Each 
part is further divided in respect to core, debitage, re­

touched tools, and other artifacts (e.g., ground stone). 

Material Selection 

Cores/Debitage 

Table 9-3 presents the information on artifact type by 
material type for the entire site assemblage. As can be 
seen, the majority of the debitage is made of chert (86.0 
percent), with less chalcedony, salt/pepper rhyolite, 
jasper, rhyolite, quartz, quartzite, limestone, silicified 
wood, and sandstone. The chert category can be di­
vided into 11 visually distinctive subtypes: light tan! 
gray, light tan with reddish purple, gray banded, gray, 
tan fossiliferous, white, brown, clastic, black, red and 
a light tan/gray with dark brown banding adjacent to 
the cortex. Table 9-4 shows the variation in chert sub­
types for the site assemblage. The chert debitage pri­
marily consist of the light tan/gray variety (72.4 
percent), with less gray, tan fossiliferous, white, red, 
light tan/gray with reddish purple, brown, gray banded, 
and black. At least some of this black chert may actu­
ally represent silicified wood, since the small amount 
of silicified wood identified in the collection is also 
black in color. 
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The cores exhibit a pattern similar to that of the debi­
tage, with all but one being made of chert, one of rhyo­
lite and the cobble unifaces of salt/pepper rhyolite and 
rhyolite. About half( 46.1 percent) of the cores are made 
of the light tan/gray chert, with the remaining being 
gray, tan fossiliferous, light tan with reddish purple, 
and red. 

Most ofthe varieties represented among the light tan/ 
gray cherts probably reflect color variations from the 
same source( s). Other colors have to some degree been 
affected by burning (e.g., gray, white, and red). With 
the exception of the salt/pepper rhyolite, jasper, and a 
black silicified wood, examples of all the remaining 
types were identified in source materials collected from 
Rio Grande and Uvalde gravels in the area. The single 
piece of tabular silicified wood identified in the Uvalde 
gravels is a brownish gray and is coarser in texture 
than the black silicified wood present in the archeo­
logical materials. Although not identified in the cobble 
sample collected from local Rio Grande gravels, a 
brown silicified wood was observed in other local gravel 
terraces. 

Cortex can be a good indicator of possible sources for 
the lithic materials reduced on the site. Cortex type 
was monitored during the detailed analysis of the deb­
itage (Table 9-5). It is only present on 14.7 percent of 
the debitage, but most ofthis is water-worn cortex (96.3 
percent), with very little nodular and tabular cortex. 
Water-worn cortex is present on all ofthe detlned lithic 
material types, including the jasper and salt/pepper 
rhyolite. The dominance of this cortex type indicates 
that most of the archeological materials were probably 
obtained from local gravel sources. This is supported 
by the fact that eight cores (61.5 percent) and both 
cobble unifaces solely exhibit Water-worn cortex. The 
closest source is the gravels along the Rio Grande which 
are situated about 800 m southwest of the site, or vari­
ous older terraces in the area. In addition, Uvalde Grav­
els are also present about 15-20 km to the north or 
west of the site. The presence of nodular cortex on 
chert, chalcedony, rhyolite, and salt/pepper rhyolite 
indicates that these materials could have been obtained 
from their original sources, or from secondary gravel 
sources where they had been transported shorter dis­
tances and had not yet developed a distinctive water­
worn cortex. Tabular cortex is present on a piece of 



Table 9-3. Artifact Type by Material Type 

Artifact Type 

Debitage 

Angular debris 

Core flake 

Blade 
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Core 
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Retouched fl ake 

Notch 

Biface 

Projectile Point 

Uniface 

Perforator 

Burin 

UnifacelNotch 

Subtotal 

Other Artifacts 

Mana 

Hematite nodule 

Subtotal 

Total 

66 316 

o 

1 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

2 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 0 

o 0 

67 318 

4 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
4 

18 

10 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

29 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 

20 

1:: 
" .c 
U 

26 977 

150 3058 

3 

84 

o 
o 

o 

533 

14 

3 

23 

2 

60 

o 

3 

3114 

... 
" ~ 
" ..., 

2 

51 

o 
16 

o 
o 
o 
o 

o 
o 
o 

64 

o 
245 

510 7791 134 

o 
o 
o 

o 
o 
2 

o 
o 
o 
o 
o 
2 

o 

12 

o 
12 

9 

10 

29 

16 

10 

10 

77 

o 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 0 0 

o 0 0 

512 7881 134 

122 

'0 
o 
o 

s:: 

4 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
4 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
4 

·N 
1:: 
" = 
CI 

18 

12 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

33 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 

33 

27 

18 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 

48 

o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
49 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 

2 

2 

1160 

3493 

4 

756 

14 

3 

24 

2 

62 

2 

3 

3526 

9050 

13 

2 

15 

9 

10 

31 

16 

10 

79 

2 

3 

9147 



Table 9-4. Aliifact Type by Cheli Subtype 

Chert Subtype 
Debitage 

Type Tan/ 
Tan 

Fossil-
Tan/gray 

reddish Banded Gray 
iferous 

White Brown Black Red brown 
gray 

purple banding 

angular debris 335 12 4 469 21 46 27 9 52 2 

core flake 2329 78 59 191 197 59 64 15 43 23 

blade 2 0 0 0 0 0 0 0 0 0 

biface flake 530 13 1 25 50 II 8 0 8 3 

uniface flake 9 1 0 2 1 1 0 0 0 0 

notching flake 2 0 0 0 0 0 0 0 0 0 

ct flake 22 0 0 0 0 0 0 I 0 0 

burin spall I 0 0 I 0 0 0 0 0 0 

pot lid 21 I 0 29 I 2 2 0 4 0 

hs fl ake 0 0 0 0 0 0 0 0 0 0 

undo fragment 2474 40 16 232 148 81 43 6 70 4 

over-struck 0 0 0 0 I 0 0 0 0 0 

oc flake 2 0 0 0 1 0 0 0 0 0 

column total 5727 145 80 949 420 200 144 31 177 32 

Table 9-5. Debitage Material Type by Cortex Type 

Cortex Type 
Material Type 

Absent Nodular Tabular Waterworn 

rhyolite 17 1 0 16 

salt/pepper rhyolite 116 1 0 25 

limestone 10 0 0 6 

chalcedony 225 2 0 15 

jasper 37 0 0 9 

chert 3412 18 1 549 

silicified wood 0 0 1 1 

quartzite 12 0 0 12 

quartz 8 0 0 6 

column total 3837 22 2 639 
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black chert and silicified wood. This supports the pre­
vious comment that some of the artifacts classified as 
black chert may actually be made of black silicified 
wood. It is undetermined whether the black silicified 
wood was obtained from local or nonlocal sources. 

The quality oflithic raw material is an important factor 
affecting possible tool use-life. Higher-quality materi­
als are generally selected for use in the production of 
curated tools with increased use-lives (e.g., bifaces), and 
lower-quality materials for use in the production of short­
lived unretouched flake tools (Bamforth 1986; Goodyear 
1979; Vierra 1993a, 1993b). Grain size was monitored 
as an indirect measure of material quality. Most of the 
debitage can be characterized as exhibiting a medium­
grain texture (n=3,712; 82.5 percent), with much less 
fme-grained (n=529) and coarse-grained (n=258) mate­
rials. There are, however, important differences in re­
spect to the various material types. Table 9-6 presents 
the information on debitage material type by grain. All 
the chalcedony debitage are fine grained, and the jasper 
a mixture of fine and medium grain. The chert is distrib­
uted among fine, medium, and coarse grain. Both the 
salt/pepper rhyolite and the silicified wood are medium 
and coarse grained, and the rhyolite, quartzite, and quartz 
are all coarse grained. 

Table 9-6. Debitage Material Type by Grain 

Material Grain 
Material Type 

Fine Medium Coarse 

rhyolite 0 0 34 

salt/pepper rhyolite 1 45 96 

limestone 0 0 16 

chalcedony 239 3 0 

jasper 5 35 0 

chert 284 3619 77 

silicified wood 0 1 1 

quartzite 0 0 24 

quartz 0 4 10 

column total 529 3707 258 
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A chi-square test was run on a contingency table of flake 
type (i.e., core and biface flakes) by material grain to 
determine if different raw material qualities were being 
selected for core reduction vs. tool production (Table 
9-7). There is a significant difference between flake type 
and material grain (chi-sq=170.7, df=8, p<O.OI). Ad­
justed residuals were therefore calculated to determine 
which of the cells were contributing to the significant 
chi-square value. Adjusted residuals greater than 1.96 
or -1.96 are significant at the .05 level (Haberman 1973). 
There is more angular debris made of medium- and 
coarse-grained materials than expected, more core flakes 
of medium-grained materials, and more biface flakes 
and undetermined flake fragments of fine-grained mate­
rials. Higher-quality materials appear to have been dif­
ferentially selected for the production of retouched tools. 

Retouched Tools 

The retouched tools are made of higher quality materi­
als like chert (n=77) and chalcedony (n=2). In respect 
to the chert subtypes, most of the artifacts were manu­
factured on the light tan! gray (63.7 percent), with fewer 
on the fossiliferous, light tan!gray with reddish purple, 
gray banded, gray, clastic, and red varieties. All vari-

Table 9-7. Debitage Type by Grain 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Material Grain 
Debitage Type Fine Medium Coarse 

angular debris 
150 409 50 
-6.1 2.3 4.8 

core flake 
197 1791 157 
-5.1 1.7 4.4 

biface flake 
93 281 14 
7.8 -5.5 -1.9 

undo fragment 
216 1170 36 
4.9 -0.3 -7.6 

other 
8 62 1 

-0.1 1.1 -1.6 

column total 529 3713 258 

Chi-sq = 170.7, df= 8, P = <0.01 



eties of chert are represented among the debitage on 
the site; however, it appears that gray and white chelt 
were more highly selected for the production of debi­
tage than retouched tools, although samples sizes are 
small. 

Only five (6.3 percent) of the retouched tools exhibit 
cortex. This consists of a mix of nodule (n=3) and 
water-worn (n=2) cortex. This contrasts markedly with 
the distribution of cortex on the debitage where water­
worn cortex comprises 96.3 percent of the cortex. The 
pattern of relatively more nodule cortex on retouched 
tools could reflect a selective bias for raw materials 
which were also covered by this cortex. This consists 
offossiliferous light tan/gray and gray banded materi­
als which are present in the local Rio Grande gravels, 
but were not observed in the Uvalde gravels; however, 
it seems more likely that the high percentage of nodule 
cortex simply reflects the small size ofthe sample. 

The majority of the retouched tools were manufactured 
of medium-grained materials (n=74; 92.5 percent), with 
fewer of fine-grained (n=6). Unlike the debitage, no 
coarse-grained materials were used in the production of 
retouched tools. A chi-square test of a contingency table 
of debitage and retouched tools by material grain indi­
cates a significant difference between the variables (Table 
9-8). Relatively more medium-grained materials were 
used for the retouched tools than expected and more 
coarse-grained materials for the debitage. 

Table 9-8. Debitage and Retouched Tools by Grain 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Grain 
Artifact Type 

Fine Medium Coarse 

529 3713 258 
debitage 

1.2 -2.3 2.2 

6 74 0 
retouched tools 

-1.2 2.3 -2.2 

Chi-sq = 6.7, df= 2, p =<0.03 
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Other Artifacts 

Only one ground-stone artifact was identified during the 
analysis. This consists of a one-hand mano fragment 
made of limestone. Two pieces of hematite were also 
recovered from the excavations (EU 36, Level 8). These 
are unmodified nodules, one of which has been gnawed 
by a rodent. Nonetheless, they are situated on a surface 
with a relatively intact hearth, and presumably repre­
sent manuports brought to the site. Hematite nodules 
were also recovered from the Mariposa site in nearby 

Zavala County (Montgomery 1978). 

ProductionlMaintenance 

Cores 

The analysis of the cores indicates that several differ­
ent reduction techniques were used at the site. Of the 
13 cores identified, three are single-directional, six are 
bi-directional, and four are undetermined fragments. 
The single-directional cores were reduced from a single 
face, and two along adjacent faces. Three of the bi­
directional cores are bifacial cores, one is an opposed­
different-face, and the other two are oriented at 90°. 
Most of the cores were produced on split cobbles (or 
pebbles) and large flakes; whereas, the bifacial cores 
were manufactured on large flakes. All the cores have 
single-faceted platforms, with only one single-direc­
tional core exhibiting a prepared (i.e., abraded) plat­
form. Besides the cores, there are two cobble unifaces 
present in the assemblage. These are cobbles from 
which flakes were removed from unprepared cortical 
platforms. 

Three basic flake core reduction techniques appear to 
be represented: 1) the removal of flakes from one or 
two separate faceted platforms on split cobbles or large 
flakes, 2) bifacially reduced large flakes, and 3) the 
simple reduction of unprepared cobbles (Figure 9-1). 
The bifacial cores could represent rejects ofbifaces at 
a very early stage. The cobble unifaces reflect slightly 
differing reduction tactics based on raw material shape. 
One of these is characterized by the reduction of wide 
spherical-shaped cobbles by removing several flakes 
across the width of the cobble, and then continuing 



Core 

Cobble Unlface 

o 2 3 
I 

em 

Core 

Figure 9-1. Cores. 
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these removals in a sequence through to the opposite 
end of the cobble. In contrast, the nalTower lenticular 
or cigar-shaped cobbles are reduced by the removal of 
a single flake across the width of the cobble, in se­
quence from end to end. 

Cores appear to have been discarded for two primmy 
reasons: exhaustion (n=4), and breakage (n=5). Most 
of the core fragments appear to have been broken dur­
ing reduction, including one which broke along an in­
herent material flaw. The remaining four cores were 
classified as still usable. One of the cobble unifaces 
was still useable, with the other being the exhausted 
pOliion of a lenticulm·-shaped cobble. The whole cores 
(n=8) exhibit a mean major flaking surface length of 
35.5 mm (sd=9.9), width of 44.3 mm (sd=12.9), core 
thickness of28.61mn (sd=14.6), and weight of 49.4 g 
(sd=26.8). The exhausted cores have a mean weight of 
31.2 g (sd=11.5), the still useable cores of 67.7 g 
(sd=25.3), and the core fragments of64.9 g (sd=51.2). 
The core fragments generally reflect split cobbles that 
broke during the reduction process, and were subse­
quently discarded. This accounts for the similar size of 
the core fragments and still useable cores. In contrast, 
the useable cobble unifaces are larger with a flaked 
surface length of 45 Imn, width of 611mn wide, a cobble 
thickness of 75 mm and weight of 374.4 g. Not 
unsurprisingly, exhausted cobble unifaces are smaller 
with an average flaked surface 21 Imn long, 45 Imn 
wide, a cobble thickness of 34 mm, and weight of 
44.8 g. 

The mean flaking surface length of the cores and the 
cobble uniface is approximately 35-45 mm. This is 
larger than the mean lengths of core flakes (19.3 Imll), 
and similar to the mean lengths of utilized flakes, re­
touched flakes, notches, and unifaces (31.0-45.2 mm); 
however, it is much smaller than the mean length of the 
bifaces (68.0 Imn), and especially the early stage bi­
faces which can be 85 mm long. It seems likely that 
platfonn cores may have been used to produce flakes 
and tool blanks with maximum lengths of approxi­
mately 45 Imn. On the other hand, the large flakes used 
for some of the bifacial cores may have also been used 
for the production ofbifacial tools. 

As previously noted, a sample of collected Rio Grande 
river gravels exhibited a mean maximmn length of91. 0 
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Imn, and weight of 490.3 g. The cobble uniface ap­
proximates the mean length and weight of the river 
cobbles, however, the cores fi·om 41MV120 are much 
smaller than the cobbles. Flakes could have been re­
moved fi·om the larger cobbles for the production of 
bifaces; whereas, split cobbles could have been used 
for the smaller platfonns cores. The smaller size of 
some cores may be the result of their being manufac­
tured at some distance from the site, reduced over time, 
and eventually discarded in this location when new raw 
materials became available. 

At least four different reduction trajectories could be 
represented at the site: platfonn core-flake-tool, bifa­
cial core-flake-tool, large flake-tool, and cobble muface­
flake. These possibilities are discussed further in the 
following debitage and retouched tool sections. 

DebUage 

The debitage primarily consist of undetennined flake 
fi·agments (38.9 percent) and core flakes (38.5 per­
cent), with fewer pieces of angulm· deblis, biface flakes, 
pot lids, core trilmning flakes, uniface flakes, and other 
flake types (Table 9-3). They indicate that a range of 
core reduction and tool production/ maintenance ac­
tivities occmTed at the site. Core maintenance is par­
ticularly represented by core flakes, angulm· debris, core 
tlilmmng flakes and opposing core flakes; whereas, tool 
production/maintenance is evidenced by the biface, 
uniface, notching, and overstluck flakes. The uniface 
flakes were removed from both the end and lateral sides 
of the tool during the manufacturing process (e.g., see 
Shafer 1970). Although no hmmnerstones were recov­
ered from the site, a single hmmnerstone flake does 
provide some direct evidence of their presence. 

Almost 15 percent (14.7 percent) of the debitage ex­
hibit some cOliex. Table 9-9 summarizes the presence 
of cortex by material type for whole flakes only, by 
primary (100 percent cOliex), secondary (1-99 per­
cent cOliex) and teliiary flakes (0 percent cOliex). The 
majority of the whole flakes lack cortex (77.2 percent) 
with fewer secondary and primary flakes. The overall 
cOliical:noncortical ratio is 0.27, but it differs in re­
spect to specific material types (although some types 
exhibit small samples sizes). Higher ratios reflect an 



Table 9-9. Material Type by Cortex on Whole Flakes 

Cortex 
Material type 

Primary Secondary Tertiary 

rhyolite 0 2 0 

salt/pepper rhyolite 0 14 27 

limestone 0 3 1 

chalcedony 0 7 64 

jasper 0 2 12 

chert 4 162 622 

quartzite 0 0 1 

quartz 0 2 2 

column total 4 190 729 

emphasis on the earlier segment of the core reduction 
process, and lower ratios on the later portion of the 
core reduction and/or tool production!maintenance se­
quence. Coarse-grained materials such as limestone 
(3.0) and quartz (1.0) exhibit higher ratios reflecting 
the production of flakes during early core reduction. 
Fine-grained materials like chalcedony (0.10) andjas­
per (0.16) exhibit lower ratios which indicate a greater 
emphasis on tool production/maintenance. The 
medium-grained materials, such as chert (0.27), reflect 
both core reduction and tool production; whereas, the 
medium/coarse-grained salt/pepper rhyolite (0.51) ex­
hibits a somewhat higher ratio and an emphasis on core 
reduction. 

This pattern is further corroborated in respect to the 
relationship between flakes and angular debris. Angu­
lar debris is generally a by-product of core reduction, 
and flakes by both core reduction and tool production! 
maintenance (Prentiss and Romansky 1989; Tomka 
1989:139). The flake:angular debris ratio for the as­
semblage is 8.4. A review of Table 9-3 indicates the 
presence of relatively more angular debris for coarse­
grained materials, including rhyolite (1.0), quartzite 
(0.9), limestone (2.2), and quartz (3.6). In contrast, 
the least amount of angular debris is present for chal­
cedony (18.7) and jasper (i.e., no angular debris), with 
cherts (8.31) and salt/pepper rhyolite (5.0) situated in 
between. This negative correspondence between flakes 
and angular debris is also pronounced when simply 
looking at the presence of biface flakes vs. angular 
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debris. Biface flake:angular debris ratios are lower for 
salt/pepper rhyolite (0.1) and rhyolite (0.3), with no 
biface flakes being present on limestone, silicified wood, 
quartzite, and quartz materials. Chalcedony (3.2) and 
jasper (8.0) have higher ratios, and chert (0.6) an in­
tennediate ratio. More angular debris was presumably 
being produced during the process of hard hammer core 
reduction which also created flakes with marked bulbs 
of percussion; whereas, the majority of the biface flakes 
exhibit lipped platfonTIs characteristic of the soft ham­
mer (i.e., billet) reduction ofbifacial cores and bifaces 
(e.g., see Hayden and Hutchings 1989). 

The information on flake type by platform type is pre­
sented in Table 9-10. The majority of the core flakes, 
blades, and uniface flakes exhibit single-faceted plat­
forms, and the biface flakes multi-faceted platforms. 
These multi-faceted platforms were presumably re­
moved from later-stage bifaces, in contrast to the single­
platfonTI biface flakes which can have been detached 
fi.-om bifacial cores or early-stage bifaces. The single­
platfonTI biface flakes tend to exhibit platfonTIs with 
angles of about 60-75° and marked lipping; whereas, 
the core flakes exhibit platforms of about 75-90° and 
a marked bulb of percussion. Cortical platforms were 
only present on core flakes; however, core flakes made 
of chert (1.1 percent) and chalcedony/jasper (5.7 per­
cent) exhibit far fewer cortical platforms than the other 
materials (19.2 percent). It would appear that the fine/ 
medium-grained materials were being brought to the 
site as prepared cores, and medium/coarse-grained 
materials as cobbles. All the prepared cores identified 
at the site are made of chert, and the cobble unifaces of 
rhyolite. 

Cortex placement was recorded on whole flakes. Most 
of the cortex is situated on the platform (n= 117) and 
dorsal surface (n=67), with fewer orange rind flakes 
(n=19) and cortex on both the platform and dorsal sur­
face (n=4). Orange-rind flakes are flakes with cortex 
solely along their edges. The presence of cortex on the 
platform and/or dorsal surface of flakes reflects early 
stage core reduction. When the cortex is present only on 
the platform or as an orange rind, this reflects a cobble 
uniface reduction technique. Those orange rinds with 
cortex partially extending along the flake perimeter were 
probably produced as a result of reducing cobble uni­
faces, and orange rinds around the total perimeter of the 
flake appear to be a by-product of reducing lenticular-



Table 9-10. Debitage Type by Platform Type 

Debitage Type 
Absent Cortical 

angular debris 0 0 

core flake 710 219 

blade 0 0 

biface flake 27 0 

uniface flake 2 0 

ct flake 0 0 

burin spall 0 0 

pot lid 4 0 

hs flake 0 I 

undo fragment 1381 1 

overstruck 1 0 

oc flake I 0 

column total 2126 221 

shaped cobbles. Both of these cobble uniface fonns are 
present in the site assemblage. 

Table 9-11 presents information on flake type by plat­
form preparation. Most of the core flakes (73.2 per­
cent) do not exhibit any form of platform preparation. 
The biface flakes, on the other hand, exhibit numerous 
abraded andlorretouched platforms (94.6 percent). The 
difference between abraded vs. retouchedlabraded plat­
forms on biface flakes, is that the former were pre­
sumably removed from bifacial cores or early-stage 
bifaces with single-faceted platforms, and the latter 
from later stage bifaces with multi-faceted platforms. 
Abrasion on the core flakes typically originates along 
the intersection of the platform and dorsal surface, con­
tinuing onto the platform. Abrasion on the biface flakes 
was more commonly situated along the remnant edge 
of the biface (e.g., see Sheets 1973). 

Information on flake condition is provided in Table 
9-12. Most of the flakes (75.6 percent) are broken, 
although the breakage patterns do differ by debitage 
type. For example, core flakes are often broken in half, 
with mostly proximal and distal segments. The biface 
flakes are primarily represented by the proximal sec­
tion of the flake, in contrast to the undetennined flake 

Platform Type 

Single-faceted Dihedral M ulti- fa ceted 
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0 0 0 

1004 88 79 

4 0 0 

107 15 227 

6 0 0 

9 0 0 

2 0 0 

0 0 2 

0 0 0 

5 0 1 

1 0 0 

0 0 0 

1138 103 309 

fragments which are dominated by midsections and 
distal fragments. Undetermined flake fragments were 
often small flake fragments which were difficult to as­
sign to a specific debitage category. The fact that most 
of the biface flakes are proximal sections, and that the 
undetermined flake fragments are midsections and dis­
tal segments, indicates that many of the latter frag­
ments may represent portions of small biface retouch 
flakes (e.g., see Sullivan and Rosen 1985). Some of 
the proximal biface flake fragments exhibit a snap break 
and overhang which could be the result of flaking with 
a billet. 

Table 9-13 presents the information on debitage length 
dimensions by debitage type. Core and biface flakes 
exhibit similar mean lengths of19.3 mmand 19.8 mm, 
respectively. Figure 9-2 illustrates the distribution of 
core and biface flake lengths. As can be seen, there are 
relatively more biface flakes in the 21-31 mm range, 
and an absence of biface flakes in the larger 61-70 
mm range. As previously discussed in respect to the 
cores, even the core flakes lack the larger sizes suffi­
cient for producing bifaces; however, they do exhibit a 
size range appropriate for unretouched flake use, and 
some retouched tools. These data support the interpre­
tation that larger flakes were being brought onto the 



Table 9-11. Debitage Type by Platform Preparation 

Platform Preparation 
Debitage Type Retouchedl 

None Abraded Retouched 
abraded 

nla 

angular debris 0 0 0 0 474 

core flake 1018 363 3 6 755 

blade 2 2 0 0 0 

biface flake 19 110 9 211 39 

uniface flake 4 2 0 0 3 

ct flake 9 0 0 0 1 

burin spall 2 0 0 0 0 

pot lid 0 0 0 2 40 

hs flake 1 0 0 0 0 

undo fragment 5 1 0 1 1415 

overstruck 1 0 0 0 1 

DC flake 0 0 0 0 1 

column total 1061 478 12 220 2729 

Table 9-12. Debitage Type by Condition 

Condition 
Debitage Type 

Whole Proximal Midsection Distal Lateral 

angular debris 474 0 0 0 0 

core flake 775 593 256 465 55 

blade 2 2 0 0 0 

biface flake 160 194 7 24 3 

uniface flake 5 2 0 2 0 

ct flake 9 1 0 0 0 

burin spall 2 0 0 0 0 

pot lid 38 2 0 1 0 

hs flake 1 0 0 0 0 

undo fragment 18 22 460 917 4 

overstruck 1 0 0 1 0 

DC flake 0 0 0 1 0 

column total 1485 816 723 1411 62 
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Table 9-13. Debitage Type Measurements 

Measurement 

Debitage Type mean length 
(mm) 

sd n= 

core flake 19.2 10.0 767 

blade 45.0 31.1 2 

biface flake 19.8 9.6 158 

uniface flake l3.7 6.0 6 

ct flake 29.1 7.8 9 

burin spall 25.5 3.5 2 

hs flake 36.0 0.0 1 

overstruck 15.0 0.0 1 

site for the production of bifaces. A few core flakes 
are represented in this larger size range. Ifnodu1es had 
been used for the production of bifaces (i.e., bifacial 
core-tool trajectOlY), then single-faceted biface flakes 
produced earlier during the reduction process should 
be larger than multi-faceted biface flakes produced later. 
This does not seem to be the case, with both single and 
multi-faceted biface flakes exhibiting similar mean 
lengths of 1904 mm (sd=8.6) and 20.6 mm (sd=lOo4), 
respectively. 
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Retouched Tools 

Seventy-nine retouched tools were recovered and ana­
lyzed £i·om the excavations. These consist of a range 
of fonnal and infonnal tools consisting of marginally 
retouched flakes, notches, a perforator, a burin, uni­
faces, bifaces, and projectile points. 

Marginally Retouched Flakes 

The marginally retouched flakes were primarily pro­
duced on core flake blanks, although two are on biface 
thinning flakes (Figure 9-3; 4111332,16/636). All the 
flakes exhibit a single lateral retouched edge which is 
most often straight in outline (Table 9-14). Eight of 
these edges are unidirectionally retouched and one is 
bidirectionally retouched. Five of the unidirectionally 
retouched edges were worked on the ventral surface , 
and three on the dorsal surface. The mean edge angle 
for the unidirectionally retouched edges is 64.3° 
(sd=7.6), and the single bidirectional edge exhibits an 
angle of70°. Most of the retouched flakes are broken 
with only two whole artifacts (Table 9-15). Broke~ 
pieces primarily exhibit transverse snaps (n=4) which 
could reflect manufactming, use, or post-depositional 
breakage. The other two fragments exhibit twisting 
(perverse) transverse breaks which are the result of 
manufacturing enor (e.g., see Crabtree 1972; Johnson 
1979). Table 9-16 presents metrical data for the whole 
retouched tools (excluding projectile points). 

40 50 60 70 

Flake Length (mm) 

--+- % Biface __ %Core 

Figure 9-2. Core flake and biface flake lengths. 
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Notch 8/104 

Retouched flake 16/636 

Perforator 26/613 

I 

Notch 37/962 

Retouched flake 41/1332 
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Burin 37/963 Denticulate 32/1 080 

Unlface 26/609 Uniface 10/456 Unlface 10/3390 

Figure 9-3. Retouched tools. 
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Table 9-14. Retouched Tool Type by Edge Outline 

Edge Outline 

Retouched Tool Concave/ 
Straight Concave Convex Projection convex 

retouched flake 6 0 1 2 0 

notch 0 7 0 3 0 

burin 1 0 0 0 0 

uniface 5 0 3 2 0 

notch/uniface 0 2 1 0 0 

column total 12 9 5 7 0 

Table 9-15. Retouched Tool Type by Condition 

Condition 
Retouched Tool 

Whole Proximal Midsection Distal Lateral 

retouched flake 2 4 1 1 0 

notch 7 1 2 0 .0 

perforator 0 0 0 1 0 

burin 0 0 1 0 0 

uniface 5 3 0 2 0 

notch/uniface 1 0 0 0 0 

biface 3 8 10 6 3 

projectile point 4 6 6 0 1 

column total 22 22 20 10 4 

Table 9-16. Retouched Tool Measurements 

Measurements 
Retouched Tool 

Mean Mean Mean 
Thickness Width Length n= 

retouched flake 5.0(1.4) 19-5 (0.7) 31.0 (1.4) 2 

notch 4.7 (1.8) 21. 7 (7.7) 40.4 (21. 9) 7 

burin 4.0 (0.0) 29.0 (0.0) 55.0 (0.0) 1 

uniface 12.0 (5.0) 33.2 (9-0) 45.2 (3.3) 4 

notch/uniface 15.0 (0.0) 18.0 (0.0) 31.0 (0.0) 1 

biface 10.1(5.3) 42.0 (13.3) 68.0 (13.6) 6 
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Notches 

Notches (or spokeshaves) were usually manufactured 
on core flake blanks (Figure 9-3; 81104, 37/962), with 
one being made on a biface thinning flake. All notches 
exhibit a single retouched edge which is concave in 
outline and is generally located along the lateral side 
ofthe flake. Most of these edges are retouched on the 
dorsal surface (n=7) with fewer on the ventral (n=3). 
They exhibit a mean angle of 61.5° (sd=17.9). The 
majority of the notches are whole, with three fi-agments 
exhibiting transverse snaps (Table 9-15). Two of the 
flake fragments have contiguous notches which may 
reflect that they were part of a denticulate. These are 
shallow notches (1-2 mm) which probably represent 
part ofa selTated edge (Figure 9-3; 32/1080). 

Notches and marginally retouched flakes are similar in 
respect to flake blank type, the use of unidirectional 
retouch, and the presence of steeper edge angles; how­
ever, they do differ in the placement of the retouch and 
condition. That is, notches are primarily retouched on 
the dorsal surface of the flake, and the flakes are mostly 
tmbroken. Unlike the retouched flakes, however, some 
of the notched flakes do have dorsal surface cOltex. 

Perforators and Burins 

A single perforator was identified during the analysis. 
It consists of a core flake midsection with a lateral pro­
jection created by two adjacent alternating blows 
(Figure 9-3; 26/613). The tip of the projection is bro­
ken. The bmin was manufactured on the broken mid­
section of a core flake. It was burinated from opposite 
directions along the same edge of the flake, and can 
therefore classified as a multiple burin on a break (Fig­
ure 9-3; 37/963). 

Unifaces 

The unifaces were manufactured on core flake blanks. 
This was most often accomplished by retouching the 
lateral edge of the flake (n=7), with only two being re­
touched on flake ends All but one of the laterally re­
touched pieces have a single worked edge, with the other 
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having two opposite retouched edges (Figure 9-3; 10/ 
3390). Flakes with more acute edge angles (45-65°) 
tend to be on thinner flakes (4-15 lllin) and more ob­
tuse edge angles (60-75°) on thicker flakes (13-17 
mm). Both of the retouched ends are on thicker flakes 
with edge angles of60 and 75° (Figure 9-3; 10/456,26/ 
609). A composite notchluniface tool was also identi­
fied during the analysis. The notch is situated along the 
lateral edge of the flake, and the uniface at the distal 
end. The unifaces are equally distributed between whole 
and broken artifacts (Table 9-15). The three proximal 
fi'agments are laterally retouched flakes, and the distal 
fragments are retouched ends. All of these fragments 
exhibit transverse snaps. No fOlmal scrapers were iden­
tified dming the analysis. 

Bifaces 

Tln'ee stages ofbiface production were identified dur­
ing the analysis. Early stage bifaces (n=3) are 21-23 
mm thick and exhibit edge angles fi'om 65-75 0. One of 
these is a whole ovate biface which was produced on a 
large core flake (Figure 9-4; 36/1309). The blank is 
oriented so that a single-faceted platform is situated at 
the base ofthe biface. A width:thickness ratio of2.47 
is consistent with an early-stage biface (Callahan 
1979: 10, 18). In addition to this biface, two other fi'ag­
ments are also represented. One ofthese is a very large 
overstruck flake which removed a sizeable pOltion of 
the opposite edge of the biface. The other is a distal 
fragment with a transverse snap that appears to be a 
manufacturing break. There is no clear evidence that 
bifaces were directly produced from nodules. Rather 
the core, debitage and early stage bifaces indicate that 
large flakes were used as blanks. As previously noted, 
however, some flakes removed fi'om bifacial cores were 
used to produce expedient retouched tools (i.e., mar­
ginally retouched flakes and notches). 

Middle stage bifaces (n= 13) are 8-17 mm thick and 
exhibit edge angles from 50-60°. One of these is a 
whole ovate biface which is burned (Figure 9-4; 12/ 
574). A width:thickness ratio of2.25 is, however, con­
sistent with an early-stage biface. Several biface frag­
ments exhibit transverse twisted breaks which indicate 
that they were broken during manufactming. One large 
ovate biface was broken in half with both pieces being 



18/1527 

36/1309 

o 2 3 

em 

43/1328 

13/760, 770 12/574 

Figure 9-4. Bifaces. 

135 



recovered (Figure 9-4; 131760, 13/770). This biface 
has a width:thickness ratio of3.66 which is indicative 
of middle stage reduction. Two broken ovate-shaped 
biface bases also exhibit twisted breaks (Figure 9-4; 
18/1527). In contrast, several biface tips and bases have 
transverse snaps (Figure 9-4; 4311328, Figure 9-5; 111 
354). A biface midsection also exhibits transverse snaps 
on both of ends. It has a width:thickness ratio of 2.75 
which is within the range of early-stage bifaces; how­
ever, the lateral edges ofthis biface appear exhibit some 
rounding, indicating that it was possibly hafted when 
broken. Five wedge-shaped midsections (Figure 9-5; 
10/339) presumably represent manufacturing or pos­
sibly post-depositional breaks. 

Late-stage bifaces (n=8) are 4-7 mm thick and exhibit 
edge angles from 30-45°. Whole ovate and triangu1ar­
shaped bifaces (Figure 9-5; 91136, 2411151) may rep­
resent unfinished preforms The ovate biface is smaller 
than the middle-stage bifaces, and has a width:thickness 
ratio of 5.00 reflecting a late stage of production. The 
triangular biface has a broken tip and comer which 
appear to be post-depositional breaks. It may been dis­
carded because of failed attempts at thinning the cen­
tral portion of the artifact. Several base fragments from 
lanceolate-shaped bifaces are also represented. One of 
these is a laterally snapped square-shaped base (Fig­
ure 9-5; 4111204). It has a width:thickness ratio of5.22 
which indicates a late stage of manufacture. In addi­
tion, there are two small comer fragments of square­
based bifaces. These artifacts exhibit evidence of polish 
and micro-scarring reflecting that they were probably 
broken within the haft. One biface tip (Figure 9-5; 38/ 
1130) exhibits a snap break which could due to use or 
post-depositional processes. A second fragment is the 
reworked tip of a biface or projectile point with an 
oblique twisted break (Figure 9-5; 8/123) This artifact 
presumably broke while the artifact was being re­
worked. Lastly, there are two small wedge-shaped mid­
sections that may represent late stage manufacturing 
products. 

Seven small biface fragments could not be assigned to 
any production stage. These include four wedge-shaped 
midsections, two distal, and a proximal fragment. 
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Projectile Points 

A variety ofprojectile points is represented in the as­
semblage: Shumla, Ensor, Desmuke, Langtry, Mon­
tell, Marcos, and Marshall, as well as an untyped 
stelmned point and triangular point (Figures 9-6 and 
9-7). The points were identified by several researchers 
including Thomas Hester, Michael Collins, Glenn 
Goode, and Stephen Black. Type descriptions follow 
those given by Turner and Hester (1993). Metrical and 
descliptive data for the projectile points are provided 
in Table 9-17. 

The Shumla points (Figure 9-6) are triangular in shape 
with straight to convex edge outlines. Basal notches 
form a rectangular stem, with short and long barbs. 
The base is slightly convex in outline. Two of the points 
have impact fractures and broken barbs (3311259 and 
23/876). The third point has a reworked blade, impact 
fracture, and broken barbs (16/633). One point frag­
ment may represent a heavily reworked Shumla point 
(29/505). The remaining portion exhibits resharpening 
which has removed most of the blade, lel;tving what 
appears to be two broken barbs and a stem. A large 
notching flake may represent a barb removed from a 

Shumla point (20/688). 

The Ensor points (Figure 9-6) have short bases, long 
blades with straight/convex outlines, shallow side 
notches, and straight to slightly concave bases. Two of 
the points are broken. One is a base fragment with a 
transverse snap that appears to be use-breakage (911 
129). The other is broken mid-blade exhibiting an ob­
lique snap which may be due to resharpening, since 
the point is beveled along the edge (4011036). The re­
maining point is whole, except for a slightly reworked 
comer ofthe base (25/1279). The tip exhibits burination 
scars on both sides of the face which reflect limited 
impact scarring. 

The Desmuke point (Figure 9-7; 12/567) is a small 
leaf-shaped point with a contracting stem. It has a bro­
ken tip and is beveled along one edge. The Langtry 
point (Figure 9-7; 3111060) has a slightly concave blade 
outline, and a distinctive barb. The blade is alternately 
beveled, and the tip is broken. The stem contracts and 
has a concave base which is thinned. The Montell point 
(Figure 9-7; 38/1127) was extensively reworked, and 
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Figure 9-6. Projectile points. 
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Table 9-17. Projectile Point Measurements 
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surface 1476 271 lateral 33.5 

9 129 275 proximal -

12 567 271 whole 33.3 

16 633 274 midsection -

23 876 271 midsection -

25 1279 271 whole 51.2 

29 505 271 midsection -

31 1060 271 midsection -

32 1079 272 whole 33.6 

33 1259 271 proximal -

37 953 274 proximal -

37 957 271 proximal -

38 1127 271 whole 35.8 

40 1036 271 proximal -

the blade is greatly shortened, with a single remaining 
lateral barb and stem. A small stem fragment (Figure 
9-7; 16/638) may also represent a tiny portion of a 
Mantell point. The Marcos point (Figure 9-7; 32/1079) 
has been heavily resharpened, much like one of the 
Shumla points. Its triangular shape has been rounded 
by the resharpening, but it still exhibits comer notch­
ing, an expanding stem, and a straight base. The Mar­
shall point (Figure 9-7; 37/957) is a base fragment with 
a snapped blade and barb. It is much larger than other 
points represented at the site. An untypeable stemmed 
point (Figure 9-7; 37/953) is similar in fonn to Early 
Archaic bifurcated stem types, but it lacks stem grind­
ing and is technologically more similar to Late Archaic 
types. It has a blade with a sh'aight edge, shoulders 
with a slight barb, a straight stem, and a concave base. 
The tip is broken with a snap fracture. Two small 
burinations extend down from the break, with one along 
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33.5 - - - 6.0 5.0 

- 20.3 10.9 23.6 6.1 3.0 

22.0 16.0 11.3 - 6.2 3.0 

- 16.2 11.9 16.3 6.3 6.8 

- 13.1 12.0 12.3 6.9 7.3 

50.7 15.1 10.9 - 6.0 6.8 

- 11.4 - - 5.6 3.2 

- 18.5 17.0 12.6 5.8 7.2 

21.8 20.2 11.8 24.3 6.8 6.7 

- 14.1 12.7 14.2 5.1 4.6 

- 13.7 12.8 14.1 4.9 3.9 

- 20.7 15.4 20.1 6.8 11.9 

27.0 11.0 13.1 10.4 4.7 3.1 

- 17.7 10.2 23.2 6.7 6.1 

an edge, and the other down the face. An untypeable 
triangular point (Figure 9-7; surface/1476) exhibits al­
ternating beveled edges, an impact fracture on the tip, 
and a broken comer. 

Burning and Possible Heat Treatment 

Cores 

Five (38.4 percent) of the cores exhibit evidence of 
burning, with neither of the cobble unifaces being 
burned. The burned cores consist of a single-face core, 
a multi-face core, a bifacial core, a 90° core, and a 
core fragment. They are lightly burned, with no obvi­
ous crackling or pot lids present. They are all made of 
chert, with colors ranging from tan to reddish purple 
to gray. These cores appear to have been heat treated. 



Debitage 

Slightly more than 24 percent (24.2 percent) of the deb­
itage is bUl11ed; however, this percentage excludes pot 
lids which make up about one percent of the total deb­
itage. Not all the debitage exhibit similar amounts of 
blIDling. A chi-square test of a contingency table for the 
debitage classes by bUl11ing shows a significant differ­
ence in the disuibution of bruning between the types 
(Table 9-18; chi-sq=282.3; df=8; p<O.Ol). Bruning was 
separated into "heavily bmned" and "lightly bUl11ed" 
groups for this chi-square analysis. Heavily bruned re­
fers to items which exhibit discoloration, crackling and 
pot lids vs. lightly bruned which is characteIized by items 
which exhibit a glossy luster and greasy feel. There are 
more unbruned angular debIis and core flakes than ex­
pected, more heavily bruned "other" flakes (i.e., pot lids), 
and more lightly bmned biface flakes. The latter pre­
sumably represents the heat u'eaunent of mateIials used 
for tool production. 

Variations also exist in respect to the relationship be­
tween the presence/absence of bUl11ing and material 
grain. A chi-square test of a contingency of material 
grain by bruning (Table 9-19) shows a significant re­
lationship between these variables (chi-sq=92.8, df=2, 

Table 9-18. Debitage Type by Bru11ing 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Burning 
Debitage Type 

Absent Heavy Light 

209 26 9 
angular debris 2.6 1.4 -4.4 

1722 160 262 
core flake 2.0 -1.8 -0.9 

300 13 75 
biface flake 

-0.9 -3.7 4.1 

1123 113 186 
undo fragment 

-0.1 -0.5 0.5 

15 38 9 
other 

-10.7 15.3 0.4 

Chi-sq = 282.3, df= 8, P = <0.01 
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Table 9-19. Material Grain by Bruning 

Top value in cell represent ariifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Burning 
Material Grain 

Absent Present 

440 89 
fine 4.6 -4.6 

2692 1021 
medium 

-8.8 8.8 

248 10 
coarse 

8.0 -8.0 

Chi-sq = 92.8, df= 2, P =<0.01 

p<O.Ol). There are more bUl11ed medium-grained, and 
unbul11ed fine- and coarse-grained debitage than ex­
pected. This pattel11 presumably indicates that medium­
grained materials were being heat-u'eated to improve 
their knappability. In conu'ast, fine-grained mateIials 
do not need to be altered, and heating coarse-grained 
materials will not substantially increase their 
knapp ability. 

Retouched Tools 

Most of the retouched tools (67.0 percent), bifaces (71 
percent) and projectile points (81.2 percent) are bmned, 
in contrast to the remaining tool types which include 
only slightly more bUl11ed (56.2 percent) vs. unbul11ed 
artifacts (Table 9-20). BUl11ing primarily consists of a 
distinctive luster and greasy feeling, although some 
pieces exhibit reddish or pink discoloration which may 
be due to heat u'eatment (e.g., see Hester and Collins 
1974). This relatively high percentage ofbul11ed arti­
facts stands in conu'ast to that represented by the cores 
and debitage. A chi-square test of artifact type by burn­
ing indicates a significant difference between these cat­
egories (Table 9-21; chi-sq=71.6, df=2, p<O.Ol). There 
is more unbul11ed debitage than expected, and more 
bUl11ed retouched tools than expected. This corresponds 
with the bias towards bUl11ed biface flakes among the 
debitage. Indeed, 70 percent of the bifaces are bUl11ed. 
Most of these are lightly bmned, but a middle-stage 



Table 9-20. Retouched Tool Type by Buming 

Burning 
Retouched Tool 

Absent Present 

retouched flake 1 8 

notch 5 5 

perforator 1 0 

burin 0 1 

uniface 7 3 

notch/uniface 0 1 

biface 9 22 

projectile point 3 13 

column total 26 53 

biface is heavily bumed (12/574). In addition, the fact 
that there are significantly more medium-grained bumed 
materials, vs. fine- or coarse-grained, indicates a pat­
tem of heat treating medium-grained materials for the 
production of tools. Heat treatment would have in­
creased the knapp ability, and therefore, the possible 
tool use-life of medium-grained chert bifaces. This is 
important given that these medium-grained mate11als 
were the prevalent local material type, with fewer fine­
grained materials. It seems likely that both prepared 
cores and large flake blanks for biface production were 
heat treated. 

Table 9-21. Artifact Type by Buming 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Artifact Type 
Burning 

Absent Present 

8 5 
cores 

-1.1 1.1 

debitage 
3380 1120 
8.2 -8.2 

retouched tools 
26 53 

-8.4 8.4 

Chi-sq = 71.6, df= 2, P = <0.01 
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Tool Use 

CoreslDebitage 

None of the cores or cobble unifaces exhibits any ob­
vious evidence of damage which could be attributed to 
use; however, 1.2 percent (n=54) of the debitage ex­
hibits edge damage which was observable under a 10x 
binocular scope (Table 9-22). Use-wear is primarily 
evident on core flakes (n=44), with fewer biface flakes 
(n=5), undetennined flake fragments, and blades. A 
single edge was most commonly selected for use on a 
flake, although two or three edges were occasionally 
used. The majority of the damaged edges are situated 
along the lateral edges of flakes (76.5 percent), with 
fewer being situated at the end (Table 9-23). Most of 
edges have straight outlines (68.1 percent), with less 
concave and convex outliers and one utilized projec­
tion. The latter reflects use as an expedient perforator. 

Larger flakes were selected from the site's flake popu­
lation for use. The mean length of whole utilized flakes 
is 32.6 mm (sd=13.9, n=24). Nonutilized flakes ex­
hibit a smaller mean length of 18.9 mm (sd=9.7, 
n=939). These larger flakes are easier to hold and ma­
nipulate by hand. They primalily consist of core flakes 
(n=44), with fewer biface flakes (n=5), undetermined 
flake fi'agments (n=4), and a blade. 

Edge angles range fi'om 20 to 75 degrees; however, the 
lateral edges exhibit a slightly more acute mean edge 
angle (40.2 percent, sd= 12.18) when compared with the 
flake ends (43.1 percent; sd=16.3). The utilized flakes 
have a complementruy edge angle pattem to that present 
on the retouched tools. The retouched flakes (mean=65.0 
percent, sd=7. 9), notches (mean=61. 5 percent, sd= 17.9) 
and unifaces (mean=62.2 percent, sd= 11.2) exhibit the 
steepest mean edge angles. In contrast, the projectile 
points (mean=46.4 percent, sd=6.9), utilized flakes 
(mean=40.9 percent, sd=13.1), and late-stage bifaces 
(mean=38.5 percent, sd=6.9) exhibit more-acute edge 
angles. This presumably reflects diffeling fimctional roles 
for these tool groups. Ethnographic infonnation on add 
hunter-gatherers indicates that more-acute edge angles 
are often associated with cutting activities, and obtuse 
angles with wood working or scraping activities (Gould 
et al. 1971). A higher-powered microscopic analysis 



Table 9-22. Debitage Type by Utilized Edge 

Number of Utilized 
Debitage Type Edges 

0 1 2 3 

angular debris 474 0 0 0 

core flake 2101 36 7 1 

blade 3 1 0 0 

biface flake 383 3 2 0 

uniface flake 9 0 0 0 

ct flake 10 0 0 0 

burin spall 2 0 0 0 

pot lid 42 0 0 0 

hs flake 1 0 0 0 

undo fragment 1418 4 0 0 

overstruck 2 0 0 0 

oc flake 1 0 0 0 

column total 4446 45 11 4 

Table 9-23. Location by Edge Outline for 
Use-damaged Debitage 

Edge Outline 
Location 

Straight Concave Convex Projection 

end 9 2 4 1 

lateral 38 9 5 0 

column 47 11 9 1 
total 

(e.g. 40 x 80) needs to be conducted to further evaluate 
possible tool functions. 

Retouched Tools 

Three marginally retouched flakes exhibit obvious edge 
damage. Two of these have unidirectional scarring 
along the face of the retouched edge. The other has 
some rounding and slight bidirectional scarring along 
a unmodified edge which is opposite the retouched edge. 
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Obvious edge damage was identified on three notches. 
One of these exhibits unidirectional scarring, and an­
other rounding and unidirectional scarring on the face 
of the retouched edges. The other has unidirectional 
scarring along an unmodified edge adjacent to the re­
touched notch. 

The perforator has a broken tip and polish along one 
of the lateral edges. The burin exhibits possible use­
wear on both opposing burinated ends. One of these 
has micro-scarring and polish on the transverse edge, 
and some polish along one of the lateral edges. The 
other has two tiny microburins which originate from 
the transverse edge. 

Only one uniface exhibits obvious edge damage. This 
consists of unidirectional scarring which extends up 
the surface of the retouched edge. 

Four bifaces exhibit some fonn of evidence for use­
wear and/or hafting. Three of these are lanceolate­
shaped fragments consisting oflate stage bifaces with 
square bases. The larger fragment (Figure 9-5; 
4111204) exhibits polish on both faces, with some mini­
mal micro-scarring along the edge adjacent to the break. 
This polish presumably reflects hafting wear, and the 
micro-scaning is use wear. The two smaller fi:agments 
are comer pieces, and exhibit some micro-scarring 
along their edges. These artifacts probably represent 
hafted knives which broke during use. In contrast, one 
biface midsection (Figure 9-5; 15/1107) exhibits round­
ing on high points situated on both surfaces, and along 
both lateral retouched edges. This presumably repre­
sents hafting wear, and it is possible that the artifact is 
the remains of an adze which broke in the haft since 
both ends exhibit snap breaks. The bit end could have 
broken off as a result of end shock, and the opposite 
end due to weak hafting. 

Ten of the projectile points exhibit snap breaks. Most 
of these are transverse breaks which appear to be due 
to end shock which removed the tips of the points (i.e., 
impact fractures). In some cases the comers or barbs 
of the points are also broken, and one point has tiny 
burination scars on both faces adjacent to the broken 
tip. Two other points exhibit oblique snaps. One of the 
these is probably an impact break (Figure 9-7; 37/953); 
however, two burination scars which originate from 



the broken end could be due to impact or reuse as a 
graver. The other obliquely fractured point was prob­
ably broken as a result of resharpening (Figure 9-6; 
40/1036). Lastly, the large Marshall point fragment 
(Figure 9-7; 37/957) exhibits micro-scarring along one 
edge. The transverse snap break on this point is prob­
ably due to use as a hafted knife. 

Ground Stone 

The ground stone consists of a single broken one-hand 
mano fragment. The mano has a plano-convex cross­
section (Figure 9-8; 11152). Both surfaces are ground 
and pitted. The fragment is 43 mm in diameter and 
weighs 64.9 g. 

o 2 3 
I ! I 

em 

Figure 9-8. One-hand mana fragment. 

Regional Comparisons 

There are velY few excavated prehistoric sites in Mav­
erick County to which site 41MV120 can be com­
pared. Limited testing has been conducted at 28 sites 
in the Dos Republicas Mine area (Uecker 1994; Uecker 
and Warren 1994). These sites are situated in stream­
side settings on terraces or the floodplain adjacent to 
Elm Creek. Two hundred fifteen pieces of debitage were 
the only artifacts recovered from 108 test pits exca­
vated on these sites, with the majority (80 percent) of 
the material being present in the upper 20 cm of fill. 
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However, many ofthese sites are on an Early Holocene 
terrace (Nordt, Chapter 7) and may represent turbated 
palimpsests, although more detailed field investigations 
are necessaty to make this determination. The Dos 
Republicas sites stand at a marked contrast to site 
4lMV120, which exhibits a greater veliical distribu­
tion and higher atiifact densities. The Dos Republicas 
sites contain a low overall artifact density of 18.3 arti­
facts per cubic meter. This is similar to the one ob­
served in Area 4 (with 0-18.0 atiifacts per m3) which 
contains the lowest atiifact densities on site 41MV120, 
but contrasts with Area 1 (with 406.3-660.0 aliifacts 
per m3

) which contains the highest atiifact densities on 
the site. 

, Too few aliifacts were recovered from the test excava­
tions conducted at the Dos Republicas sites to warrant 
a comparison of site assemblages. Therefore, tln-ee other 
sites were selected for a simple comparison of assem­
blage composition with site 41MV120: 4lLK8 (Hall 
et al. 1986), 41LK31132 (Scott 1982), and 41LK67 
(Brown et al. 1982). These sites were excavated as 
part of the Choke Canyon Reservoir project, and are 
situated on terraces adjacent to the Frio River which 
drains into the Nueces River. All the sites are camp­
sites containing chipped and ground-stone artifacts, 
burned rock, and snail and mussel shells. They have 
buried analytical units, and are located in areas with 
local terrace or lag gravels. Together they span a time 
range from Early-Middle Archaic (41LK31/32), 
Middle-Late Archaic (41 LK8), and Late Archaic-Late 
Prehistoric (41LK67). 

A compat'ison of artifact classes indicates a signifi­
cant difference between the sites (Table 9-24; chi­
sq=88.l, df=6, p<O.Ol). Site 4lLK67 contains more 
cores than expected, site 4lLK31132 more retouched 
tools, and sites 41MV120 and 41LK8 more flakes. 
Cores compose 0.2-1.0 percent, and retouched tools 
from 0.4-1.3 percent of the assemblages. Site 
41MV120 contains the smallest percentage of cores 
for any of these sites. This can be contrasted with lithic 
procurement sites (4lBXl 088, 1090, 1091near the 
southern edge of the Edwards Plateau at Lack1and Air 
Force Base which contain 13.7 percent cores and 4.8 
percent retouched tools, emphasizing both core reduc­
tion and tool production activities (Hou1e et al. 1997). 



Table 9-24. Artifact Classes by Site 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Artifact Classes 

Site Retouched 
Cores Flakes 

Tools 

41MV120 
15 7825 79 

-5.6 2.4 l.5 

41LK31/32 
52 7611 102 
0.9 -4.4 5.0 

41LK8 
20 4388 16 

-1.4 3.9 -3.9 

41LK67 
84 8171 49 
5.7 -l.2 -3.2 

Chi-sq = 88.1, df= 6, p = < .01 

This differing emphasis between core reduction and 
tool production is more evident when comparing the 
presence/absence of cortex in the flake assemblages. 
There is a similar significant difference in the distribu­
tion of cortex across the sites (Table 9-25; chi­
sq=I64.6, df=3, p<O.OI). Site 41LK67 contains more 
cortical flakes than expected, and sites 41LK31132 and 

Table 9-25. Cortex by Site 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Cortex 
Site 

Present Absent 

41MV120 
194 729 
-9.4 9.4 

41LK31/32 
964 2088 
-4.8 4.8 

41LK8 
374 743 
-1.1 1.1 

41LK67 
1651 2352 
11.1 -ILl 

Chi-sq = 164.6, df= 3, P = < 0.01 
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41MV120 more noncOliical flakes. Site 41MV120 
contains fewer flakes with cOliex (21.0 percent) and 
site 41LK67 the most (41.2 percent). This latter figure 
is somewhat lower than that observed on lithic pro­
curement sites (62.9 percent). The presence of more 
cores and cortical flakes on site 41LK67 presumably 
reflects a greater emphasis on core reduction vs. re­
touched tools and noncortical flakes at site 41LK311 
32 which reflects an emphasis on tool production. A 
comparison of platform type by site suppOlis this in­
terpretation. 

Infonnation on platfonn type was not available from 
site 41LK8; however, a comparison of the remaining 
sites indicates a significant difference between the flake 
assemblages (Table 9-26; chi-sq=320.0, df=3, p<O.OI). 
Site 41LK67 contains more cOliical platfonns than 
expected and site 41LK31132 more faceted platfonns. 
Cortical platfonns comprise from 2.3-17.3 percent of 
the flake assemblages, with site 41MV120 being situ­
ated in the middle (12.5 percent). In comparison, lithic 
procmement sites exhibit 21.6 percent cOliical plat­
fonns. The presence of high percentages of cOliical 
platfonns and cortex on site 41LK67 indicates that 
cobbles were reduced at the site; in contrast, the lower 
percentage of cOliical platforms and cOliex at sites 
41LK31132 and 41MV120 may reflect that more pre­
pared cores were being reduced at these sites. 

Table 9-26. Platfonn Type by Site 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Platform Type 
Site 

Cortical Faceted 

221 1550 
41MV120 

0.8 -0.8 

41LK31/32 
54 2313 

-17.1 17.1 

41LK67 
705 3379 
14.9 -14.9 

Chi sq = 320.0, df= 3, p = <0.01 



In summary, site 41MV120 contrasts with sites 
41LK67 and 41LK31132 which emphasize core reduc­
tion and tool production activities, respectively. 
41MV120 is situated between these two ends of the 
reduction continuum, reflecting more of a balance in 
core reduction and tool production. The lack of cOliex 
and cortical platforms at 41MV120 is in part due to 
prepared cores and large flakes being brought to the 
site for reduction and tool production; however, there 
are still relatively fewer cores present when compared 
to the other sites. It seems possible that some of the 
cores which were worked at the site were subsequently 
removed and taken to other off-site locations. It may 
be that curated cores (e.g., bifacial and platfonn) were 
carried away by the site occupants, and expedient cores 
(e.g., platform and cobble unifaces) were discarded. It 
is also plausible that reduction loci containing cores 
were not adequately sampled at the site, but this seems 
unlikely given the total number of miifacts recovered 
from vmying site contexts. 

Summary and Conclusions 

Excavations at 41MV120 have identified the presence 
of a stratified Late Archaic sequence. The assemblage 
is dominated by chert (e.g., a light tan/gray color), with 
lesser amOlUlts of chalcedony, jasper, salt/pepper rhyo­
lite, and other materials. The presence of water-worn 
cOliex, in conjunction with compmisons oflocal gravel 
collections, indicate that these raw materials were pri­
mmily obtained from nearby local Rio Grande terrace 
sources. Medium- and coarse-grained lithic materials 
appear to have been used for core reduction, and fine­
and medium-grained materials for tool production. 

It appears that prepared cores and large flake blanks 
were brought to the site for further reduction and tool 
production. At least some cobbles were also reduced 
at the site. The paucity of cores present in the site as­
semblage, however, indicates that these miifacts were 
removed from the site for further reduction at other 
localities. Several core reduction strategies were iden­
tified through the analysis of cores, debitage, and re­
touched tools. A prepared core-flake-tool trajectOlY was 
used to produce utilized flake and ~etouched tool blanks. 
A bifacial core-flake-tool trajectOlY was used to manu­
factme blanks for retouched flakes and notches. A large 
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flake-tool trajectOlY reflects large flake blanks being 
used for the production ofbifaces. Lastly, unretouched 
utilized flake blanks were also manufactured through 
a cobble uniface-flake h·ajectory. This involved two 
different tactics depending on raw material shape. 
Spheroid cobbles were reduced with several flakes be­
ing removed along a single end of the cobble, produc­
ing orange-rind flakes with cOliex extending along pmi 
ofthe perimeter of the flake. In conh'ast, lenticular or 
cigar-shaped cobbles were reduced by removing single 
flakes with cOliex m'ound the total edge perimeter from 
end-to-end of the cobble. 

The debitage reflects that core reduction and tool pro­
duction/maintenance activities OCCUlTed at the site. This 
is represented by core flakes, core maintenance flakes, 
and a variety of tool flakes (i.e., biface, uniface, notch­
ing, and overstmck). Early- middle- and late-stage bi­
faces also attest to the production of these tools, and 
their discard dUling manufactming and use-breakage. 
The projectile points have been heavily resharpened 
and were finally discarded at the site after breakage or 
exhaustion. Several Late Archaic point types are rep­
resented: Shumla, Desmuke, Langtry, Marcos, Mon­
tell, Marshall, and Ensor. 

Heat h'eating was used as a technique to increase the 
knappability of medium-grained lithic materials. This 
may have taken place by heating prepared cores and 
large flake blanks prior to fmiher reduction and tool 
production. 

A low-power tedmique was employed to identify pos­
sible tool use. Retouched flakes, notches, and unifaces 
are characterized by steeper edge angles, vs. utilized 
flakes, bifaces, and projectile points which have more­
acute edge angles. These differences may reflect varia­
tions in tool functions, with the fonner group repre­
senting scraping and wood-working activities, and the 
latter group cutting and piercing activities. A detailed 
microscopic analysis could be done to :fi:uiher evaluate 
these patterns. 



Chapter 10: Fire-cracked Rock 

David L. Nickels, Bradley J. Vierra, and Wulf Gose 

Introduction 

Fire-cracked rock was recovered from 39 of the 43 
excavation units at 41MV120. The collection was ex­
amined in the laboratory, and data on provenience, ma­
terial type, and weight to the nearest one-tenth of a 
gram were recorded. All specimens were first classi­
fied by raw material type and weighed. A total of827 
fragments was analyzed, representing eight different 
rock types, and a combined weight of 30,903 g. The 
raw data and proveniences of materials collected are 
presented in Appendix E. Level numbers used in this 
chapter are the original field designations, not the re­
vised 10-cm levels referred to in Chapter 8 (see Ap­
pendix C for conversions [level vs. level 2]). 

Results of the Analysis 

Fire-cracked rock was recovered fi·om all areas of the 
site. They are the second most common atiifacts rep­
resented, after chipped 
stone artifacts. The fire-
cracked rock analysis was 
designed to collect infonna­
tion on raw material type 
and size range. This infor­
mation is then used to con­
trast variations in burned 
rock composition across the 
site. Archaeomagnetic 
samples were also collected 
from selected rocks in the 
field. This study will aid in 
the identification of possible 
intact features, and deter­
mine the temperature at 
which these rocks were 
heated. This information 
will be used to help ascer-
tain possible feature TIll1C-
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tion and whether raw materials were selected for dif-, 
fering uses. 

Rock Type Frequency 

No raw materials either in the fonn of cobbles or in 
situ solid outcrops are present at the site. Sandstone 
outcrops occur locally, and cobbles are present in 
nearby gravel terraces. The prehistoric inhabitants of 
41MV120 presumably visited these locations and ob­
tained lithic materials which were taken back to the 
campsite. 

The majority of the fire-cracked rock is composed of 
sandstone (39.5 percent), with chert (28.7 percent), 
limestone (18.5 percent), and rhyolite (8.0 percent) con­
stituting other frequent types (Figure 10-1). The other 
rock types present in the assemblage occur at much 
lower frequencies, consisting of quatizite, chalcedony, 
silicified wood, and quartz. 
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Figure 10-1. Fire-cracked rock ji-equencies. 



The frequencies in rock types found on the site were 
examined relative to the availability of raw materials 
outcropping nearby. As discussed in Chapter 9, a 
sample of 21 0 cobbles was collected from nearby Rio 
Grande gravels. Table 10-1 shows the relationship be­
tween raw material types collected off site and those 
recovered at 41MV120. Frequencies of chert, lime­
stone, rhyolite, and "other" (i.e., quartzite, chalcedony, 
silicified wood, and quartz) cobbles were compared 
from on and off-site locations using a standard chi­
square test with adjusted residuals. There is a signifi­
cant difference in the raw material types present 
between these two locations (chi-sq=61.4, df=4, 
p=<O.OI). There is more chert than expected in the 
Rio Grande gravels, and more limestone and quartzite 
present on the site; whereas, rhyolite and the other 
materials were not significantly different between the 
two areas. It appears that limestone and quartzite were 
preferentially selected from the local gravels for use in 
heating features at the site. 

Total Weights 

Although frequencies of material types are somewhat 
infonnative, variability in raw material properties ne-

Table 10-1. Fire-cracked Rock 
Material Type by Location 

Top value in cell represent artifact count, and bottom 
value represents adjusted residuals. 

Significant (p<0.05) positive values are shown in bold. 

Location 
Material 

Off Site On Site 

chert 
210 237 
7.4 -7.4 

limestone 
30 153 

-6.3 6.2 

rhyolite 
28 66 

-1.3 1.3 

quartzite 
7 33 

-2.5 2.5 

other 
6 11 

-0.1 0.1 

Chi-sq = 61.4, df= 4, P = < 0,01 
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gate quantity as a reliable predictor of usage. It is also 
recognized that variation in grain structure or texture 
cause different material types to fracture differently, 
thus comparing mean weights of the fractured remains 
can be misleading. Therefore the sum weight of mate­
rials relative to quantities may be a more accurate 
measure of usage intensity, as well as raw material 
volume and size. Figure 10-2 demonstrates that the 
relationship between frequency and weight is quite simi­
lar; however, sandstone is more highly represented by 
volume when compared to frequency. 

Mean Weights 

Figure 10-3 examines material types in respect to mean 
artifact weights as a general indicator of artifact size. 
Complementing the high frequency data for sandstone, 
cher,t and limestone presented in Figure 10-1, sand­
stone, chert, and limestone also make up the largest 
pieces of burned rock found at the site. Sandstone com­
prises not only the highest frequency and total volume, 
but is also represented by the largest pieces with a mean 
weight per piece of 53.4 g. Limestone possesses the 
second highest mean wdght per piece (30.9 g), fol­
lowed by chert (27.9 g). Several different factors can 
affect the size of the remaining pieces of fire-cracked 
rock, including original raw material size, thennal prop­
erties of the rock, and temperatures to which the rock 
was subjected. Gravels probably entered the site as 
smaller items, and a more easily transportable raw 
material than sandstone. Sandstone might have been 
collected as larger fragments adjacent to bedrock out­
crops or directly mined from the outcrops. Addition­
ally, sandstone is less easily fractured when exposed to 
heat than are chert, limestone, and the other cobble 
materials. 

Intrasite Spatial Distribution 

As discussed above, sandstone, chert, limestone, and 
rhyolite make up 94.7 percent of the material recov­
ered, while the remaining four raw material types com­
prise only 5.3 percent. Given that sandstone and cobble 
materials were obtained from differing sources, might 
they also not have been used for somewhat different 
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functions? The distribution of the burned rock types is 
analuzed to detennine if any differences are seen in 
the distribution of these materials across the site. How 
does the distribution of sandstone contrast with that 
for the other cobble materials? 

Table 10-2 presents infonnation on the distribution of 
fire-cracked rock material types by site area. There ia 
a significant differences in the distribution of raw 
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Figure 10-2. Fire-cracked 
rock weight totals. 

Figure 10-3. Fire-cracked 
rock mean weights. 

materials by area (chi-sq = 2146.6, df= 15,p =<0.01). 
Area 1 contains more chert, rhyolite, and quartzite than 
expected, Area 2 more limestone and rhyolite, Area 3 
more sandstone, limestone, quartzite, and other mate­
lials, and Area 4 more sandstone. This pattern is graphi­
cally illustrated in Figure 10-4. There is a general 
increase in the relative percentage of sandstone from 
Area 1 to Area 4 across the site (i.e., east to west). In 
conjunction with this pattern, there is a general decline 
in chert from Area 1 to Area 4. It may be that the 
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Table lO-2. Fire-cracked Rock Total Weight (g) by Site Area 

Top value in cell represent artifact count, and bottom value represents adjusted residuals. 
Significant (p<0.05) positive values are shown in bold. 

Material 
Area 

Sandstone Chert Limestone Rhyolite Quartzite Other 

4371 3219 1182 
Area 1 

-21.6 32.4 -10.6 

3584 1402 1120 
Area 2 

0.9 -3.4 4.5 

Area 3 
3234 773 1004 
7.6 -17.9 6.7 

Area4 
1680 42 346 
24.5 -24 1.3 

Total 12869 5436 3652 

Chi-sq = 2146.6, df= 15, P = < 0.01 

activities associated with the heating of chert were more 
spatially limited to the eastern side of the site near Elm 
Creek. This area of the site does contain relatively 
higher mussel shell densities, indicating that the burned 
rock may in pmi be associated with cooking mussels. 

Chapter 8 presents information on the vertical distt"i­
butiol1 of fire-cracked rock within each ofthe respec­
tive block excavation areas. Multiple isolated peaks of 
burned rock by 10-cm levels were identified, and the 
composition of these were 
determined. Fifteen of these 
bumed rock concentrations 
were subjected to a chi­
square analysis of a contin­
gency table of material type 
by excavation unit level. 
There is a significant dif­
ference in the distt"ibution 
of rock types by level 
across these units (Table 
10-3; chi-sq= 7260.1, 
df=42, p=<O.OI). Inspec­
tion of the adjusted residu­
als in specific levels with 
high densities of burned 
rock indicates that most of 
the concentrations contain 
relatively more sandstone 
(n=4), limestone (n=4), and 
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538 210 19 
4.1 2.5 -4.3 

417 16 0 
6.3 -11. 7 -6.2 

181 225 80 
-6.4 13.3 13.6 

32 7 0 
-7.6 -5.6 -3.1 

1168 458 99 

cheli (n=4) than expected. Only one level is dominated 
by rhyolite. The majority of the levels dominated by 
sandstone contain more than 400 g of rock; whereas, 
most ofthe levels dominated by chert or limestone ex­
hibit total weights of less than 400 g. These patterns 
cross-cut the site areas, and are similar to those de­
scribed in Chapter 8 where cobble materials were preva­
lent in low-density levels, and sandstone in high-density 
levels. 

t:: <l.l . ~ .~ 
.... 

<l.l = <l.l 
..c:: B "0 ~ -S u '" >-. 0 

<l.l @ 
(oj 

8 :::l 

::i CJ 

lVIaterial1)rpe 

III Area 1 III Area 2 0 Area 3 0 Area 4 

Figure 10-4. Percentages of fire-cracked rock. 



Table 10-3. Burned Rock Material Types by Higher Density Levels 

Top value in cell represent artifact count, and bottom value represents adjusted residuals. 
Significant (p<0.05) positive values are shown in bold. 

Excavation 
Area Level 

Unit Sandstone 

1 11 
201 

1 -12.4 

31 8 
271 

-17.1 

7 11 
6 

-17.5 

2 
68 

16 1.0 

2 
4 

315 
4.0 

20 4 
177 
-5.0 

38 6 
500 
17.7 

11 8 
170 
-6.3 

22 7 
365 
3.1 

3 

24 6 
210 
1.7 

26 8 
59 

-0.5 

10 
488 
18.4 

39 

11 
388 
14.5 

4 

10 
64 

-12.9 
40 

11 
210 
11.5 

Chi-sq = 7260.1, df= 42, P = < 0.01 

Several intact or clustered burned rock features were 
identified on the site. These primarily consist of clus­
ters of sandstone, including Feature 2 and Level 12 in 
Area 1, Level 6 in Area 2 (EU 38), and Feature 10 in 
BHT 10 (adjacent to Area 3). Feature 10 actually in­
cludes portions of two features. It is regrettable that 
the backhoe trench destroyed most of these two fea­
tures since their structure appears somewhat different 
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Material 

Limestone Chert Rhyolite 

195 37 133 
10.9 -6.1 16.3 

134 406 16 
-1.3 29.0 -6.1 

0 0 212 
-7.0 -6.4 53.5 

12 25 0 
-.17 2.4 -2.8 

65 79 0 
-2.1 1.1 -6.1 

0 161 35 
-9.3 15.4 1.9 

15 5 0 
-9.3 -9.6 -6.5 

200 12 0 
18.2 -6.9 -5.5 

133 56 0 
4.0 -3.6 -6.8 

80 36 0 
3.2 -2.2 -5.1 

0 43 1 
-4.8 7.5 -2.4 

0 7 0 
-10.8 -9.0 -6.3 

0 27 0 
-9.9 -5.2 -5.8 

208 0 8 
25.3 -7.3 -2.8 

0 5 0 
-7.0 -5.4 -4.1 

from the others. That is, Feature 10 is characterized 
by a layer of multiple burned rocles, rather than single 
pieces of clustered sandstone at the same level. The 
sandstone clusters probably represent simple hearths. 
The exact structure and composition of Feature 10 is 
undetennined; however, the same levels in adjacent 
excavation units contain mostly sandstone with less 
limestone and chert (EU 11, Level 7), and mostly lime-



stone and sandstone with velY little chert (EU 22, Level 
8). The lack of intact features at 41MV120 makes the 
interpretation of possible burned rock function diffi­
cult. Could the sandstone materials have been prima­
rily used in the construction of simple hearths, and the 
cobble materials as hearth elements, in processing fea­
tures or as boiling stones? 

The Choke Canyon archaeological sites provide some 
information on the range of burned rock feature con­
struction which existed on Archaic and Late Prehis­
toric sites in South Texas. These sites are located in 
the vicinity of the Frio River, where outcrops of sand­
stone, tuff, gravel terraces are exposed. They also rep­
resent campsites that contain a variety oflithic artifacts, 
burned rock, and the remains of mussel and snail shells. 
A review of Black (1986) and Scott (1982) reveals 
several basic patterns in the construction of intact 
burned rock features. The maj ority of the features con­
sist of circular clusters of burned rock ranging from 
40-115 cm in diameter. Some of these appear to be 
lining shallow pits or perhaps ovens. Only a single fea­
ture was identified as an unlined burned pit filled with 
ash and a few pieces of burned sandstone (41MC29, 
Feature 3; Hall et al. 1986:136). Otherwise, the circu­
lar burned rock features can be arbitrarily divided into 
smaller and larger forms. The smaller diameter fea­
tures (ca. 40-70 cm), consist of a single layer of burned 
rock, with little charcoal, mussel, or snail shell being 
present (e.g., 41LK210, Feature 1; 41MC24, Feature 
1; 41MC75, Feature 1 [Hall et al. 1982:73, 177,235]). 
In contrast, the larger diameter features (ca. 100+ cm) 
consist of a layer of rocks mixed with some mussel 
and snail shells, and underlain with a lens of charcoal 
(e.g., 41LK31132, Feature 11 [Scott 1982:41]; 
41LK128, Hearih 2; 41LK128, Hearth 17 [Hall et al. 
1986:43,45]). Very little bone is present among any of 
the circular bumed rock features. In addition, there are 
also scatters of burned rock which presumably reflect 
the disturbed remains ofthese features (e.g., 41LK51, 
Feature 5; 41LK53, Feature 2; 41MC96, Feature 1 
[Hall et al. 1986:97, 108, 162]). Based on the illustra­
tions, the smaller circular features (n=9) tend to be 
composed of more sandstone or tuff, the larger circu­
lar features of mostly chert (n=7), and the general scat­
ters of a mixture of materials (n=6). It is unclear how 
representative these features are of the actual variabil­
ity that existed, or how much the local availability of 
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matelials is conditioning these pattems. Nonetheless, 
it indicates that an array of bedrock and cobble raw 
materials were used in the construction of circular 
bumed rock features. At least some of these may rep­
resent simple hearths, and others shallow pit ovens (for 
cooking mussels, bulbs, tubers, and meats?). The vari­
ability exhibited by bumed rock features at site 
41MV120 appears be to limited to isolated clusters of 
sandstone, possibly larger features in BHT 10, and 
burned rock scatters of varying density across the site. 

Archaeomagnetic Sampling 

To gain contextual evidence on the burned rock fea­
tures, a program of archaeomagnetic analysis was in­
stituted. The form of analysis can provide independent 
evidence conceming feature integrity and disturbances. 

Methods 

CAR collected 44 core samples from 13 excavation 
units and one backhoe trench (Table 10-4). Fire cracked 
rocks from various features were drilled in place using 
an Echo E-Z Core rock drill, model D-2801, with a 
I-inch diamond-tipped bit. The angle and dip were re­
corded using a Brunton compass mounted on a goni­
ometer. The elevation of each sample relative to the 
unit datum was also recorded. A plan-view map of the 
drilled rocks was annotated with the sample number. 
After each sample was scored and marked with a 
Sharpie to ensure proper alignment during the labora­
tory processing phase, they were separated from the 
parent rock and placed in individual labeled bags. 

Twenty of the 44 samples were selected for analysis 
based on a review of their context and suitability for 
examination. These were submitted to Dr. Wulf Gose 
at the Paleomagnetic Laboratory, Department of Geo­
logical Sciences, The University of Texas at Austin. 
There the samples were cut down to 0.9-inch lengths 
and labeled with Pelican ink. Next they were placed in 
a helium-cooled cryogenic magnetometer to record their 
natural remanent magnetization (NRM) signature. 
After this they were subjected to altemating field (AP) 



Table 10-4. Archaeomagnetic Samples from 41MV120 

Sample # Excavation Unit Level Remarks 

1 1 100-105 submitted for analysis 

2 1 100-105 

3 14 80 

4 14 80 submitted for analysis 

5 10 60-65 

6 10 55-60 

7 BHT 10 70-80 

8 13 70-80 

9 13 70-80 submitted for analysis 

10 13 70-80 submitted for analysis 

11 13 70-80 submitted for analysis 

12 13 70-80 submitted for analysis 

13 26 70-80 submitted for analysis 

14 26 70-80 

15 13 100-110 

16 15 80-90 

17 40 100-110 

18 40 100-110 submitted for analysis 

19 40 100-110 

20 40 100-110 submitted for analysis 

21 40 110-120 

22 40 90-100 

23 38 50-60 submitted for analysis 

24 BHT 10 70-80 

25 BHTIO 70-80 

26 BHT10 70-80 

27A BHT 10 80-90 submitted for analysis 

27B BHT 10 80-90 submitted for analysis 

28 BHT 10 80-90 submitted for analysis 

29 BHT 10 80-90 submitted for analysis 

30 BHT 10 50-60 

32 BHT 10 50-60 

33 BHT 10 70-80 

34 BHTIO 70-80 

35 BHT10 80-90 

36 BHT 10 80-90 

37 BHTIO 70-80 

38 BHT 10 70-80 

39 BHT 10 70-80 

41 43 llO-l20 submitted for analysis 

42 43 110-120 submitted for analysis 

43 36 110-120 submitted for analysis 

44 34 110-120 submitted for analysis 

45 33 110-120 

46 33 110-120 
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demagnetization in increments of 50° Am2/lcg. After 
each demagnetization step, their magnetic signature was 
measured in the magnetometer and recorded in a com­
puter database. 

Analysis of Heated Rocks 

When rocks O1iginally form they adopt a magnetic sig­
nature pointing toward the CUlTent magnetic north. If 
collected and heated in a hearth or oven, their mag­
netic field is altered. As they cool, the rocks adopt a 
magnetic signature aligned with the magnetic north 
existing at the time of heating. If the rock is moved by 
natLlral processes or humans after it has cooled, then 
the magnetic alignment preserved in the rock will shift 
from the magnetic pole. In some cases a rock may be 
moved while it is cooling or it may have been heated 
more than once, and two or more magnetic alignments 
can be preserved in the rock. By using a series of mea­
surements with a stepped demagnetization process, 
magnetic alignments can be measured. The demagne­
tization in the laboratory erases the magnetic signal 
preserved in the rock at the demagnetization level or 
below. Thus heating events can be identified. 

Individual magnetic signals are measured, and the data 
are plotted on vector component diagrams and equal 
area stereo graphic projections (Figure 10-5). On the 
equal-area stereographic projections, declinations are 
measured along the pelimeter of the circle, and incli­
nations decrease from 90° at the center to 0° at the 
perimeter. Positive declinations are shown as solid 
crosses on individual plots or solid circles on compos­
ite plots, and negative declinations are shown as open 
circles on both types of plots. 

On the vector component diagram (Figure 10-6) the 
axes represent the intensity of magnetization calibrated 
in Am2/kg. The crosses are the vector end points pro­
jected on an up-down horizontal plane, and the open 
squares are the vector end points projected on a n01ih­
south-east-westplane. Samples whose vector plots dem­
onstrate one general direction toward 100-percent 
demagnetization or "zero" suggest one heating event; 
more than one direction may indicate more than one 
heating event has occurred or that a single event failed 
to erase the original remanent magnetism of the rock. 
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Three or more co-linear points on a vector diagram 
suggest a change in magnetization vectors which, on 
an archaeological sample, most probably reflects a 
single heating event. For each sample, Gose plotted 
the discrete components of demagnetization, and the 
data was interpreted by Gose and CAR staff. The com­
posite equal-area stereo graphic projections are pre­
sented in Figure 10-7 and the Am2/kg range follows 
the sample number. Individual sample plots are illus­
trated in Appendix F. However, the reader must realize 
that AF demagnetization is not directly equitable to 
thermal demagnetization. There is not a 1: 1 corre­
spondence between the two f01ms of demagnetization. 
Nevertheless, it is reasonable to assume that lower 
Am2/kg readings probably cOlTespond to lower heat­
ing temperatures in these bumed rock features, and 
high Am2/kg readings reflect higher heating tempera­
tures. 

MAV MAV25 
STEP DECL INCL AMP 

1 NRM 347.8 42.6 0.97 
2 AF050 356.8 42.1 1.00 
3 AF100 351. 7 45.3 0.89 
4 AF200 353.0 36.8 0.49 
5 AF300 354.9 33.2 0.27 
6 AF400 355.6 33.5 0.17 
7 AF600 356.9 34.0 0.10 
8 AF800 345.7 44.7 0.08 

Figure 10-5. Archaeomagnetic heating events. 
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source, such as a hearth ring, 
before it cooled and was moved 
either by natural or cultural 
causes. 

Samples 9-12 were taken from 
four fire-cracked rocks in feature 
in EU 13 between 70-80 cm bs. 
Data from Sample 9 suggest this 
rock was heated to between 100° 
Am2/kg and 200° Am2/kg before 
being allowed to cool and then 
moved. Data from Sample 10 
reveal no conclusive indicators of 
cultural heating, but do show that 
the rock has been moved. Sample 
11 data suggest that this rock was 
heated to around 300 Am2/kg, 
but has been badly disturbed 
since it cooled; it has rotated and 
been turned over since being 
heated. The data obtained from 
Sample 12 may not be totally re-

Figure 10-6. Vector component diagram representing intensity of 
magnetization. 

liable, but may indicate that this 
rock was heated to around 200° 
Am2/kg. In any case, it has been 

Heated Rocks at 41MV120 

Sample 1 was taken from a burned rock in EU 1, Level 
1. Vector plots of this sample indicate two possible 
cultural heating events, the first to around 400 Am2/kg 
and the second to around 200 Am2/kg. After it cooled 
the rock was moved and was not in situ when sampled. 
Under the supposition that this rock was pmi of a cul­
tural feature, our interpretation is that it was reused in 
a cooking feature and then disturbed after its last cool­
mg. 

Sample 4 is fire-cracked rock in EU 13, Level 6. Pat­
terns in the vector component diagram indicate this rock 
may have been culturally heated to around 100 Am2

/ 

kg and then moved after cooling. As stated previously, 
interpretations of data at lower temperatures are at best 
problematic; however, under the supposition that this 
sample was culturally heated, the data suggests that it 
may have been pmi of the periphelY of a higher heat 
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badly disturbed since it cooled. 
Given the cultural context from which these samples 
were obtained, our interpretation is that they were pmi 
of an open hearth; however, at some point since they 
cooled they have been moved around by either natural 
or cultural causes. 

Sample 14 is from Level 7 in EU 26. Vector plots for 
this sample indicate a possible low heating event to 
around 100° Am2/kg; however, after it cooled the rock 
was disturbed either by natural or cultural causes. The 
high temperature component appears to be the natural 
remanent magnetic signal. Given the cultural context 
of this sample and its relationship to other nearby fire­
cracked rock, we posit that it may have been periph­
eral to the main heat source, such as a rock forming 
part of an open hemih ring. 

Samples 18 and 20 are from EU 40. Sample 18 was 
taken from a fire-cracked rock in Level 3; Sample 20 
came from Level 4. Vector plots for Sample 18 indi­
cate it has been heated to around 40° Am2/kg since it 
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Figure 10-7. Archaeomagnetic heating for events for all site samples. 
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was naturally formed; however, after it was heated and 
allowed to cool, it has rotated and flipped. The rock 
from which sample 20 was obtained may have been 
exposed to a low heat (ca. 100° Am2/kg), and appears 
to have been slightly disturbed after it cooled. Under 
the supposition that these samples have been cultur­
ally altered, and given the context of the fire-cracked 
rock as one piece of a cooking feature, the data sug­
gests that rock 18 may have been within or near the 
center ofthe feature but was later moved after it cooled, 
either by natural or cultural causes. Rock 20 may have 
been on the periphery or ring of the feature thus being 
exposed to less heat, but was only slightly moved after 
it cooled. 

Sample 23 was taken from EU 38, Level 5. Vector 
plots for this sample suggest it may have been exposed 
to a low temperature (ca. 100° Am2/kg), and has been 
slightly disturbed since it cooled. Assuming it is part 
of a hearth feature, our interpretation is that it was 
either directly exposed to a low temperature fire, or 
was part of the periphery of a hotter fire such as a 
hearth ring, was left to cool in place, and was later 
slightly disturbed after cooling, either by natural or 
cultural causes. 

Six samples from 70-80 cm below the surface (bs) in 
BHT 10 were analyzed. Vector plots for samples 24, 
25, 27 A, 27B, 28 and 29 suggest perhaps a very low 
temperature heating event (ca. 100° Am2/kg) may have 
occurred in these rocks, however, Samples 24 and 28 
have been disturbed while 25, 27 A and 29 appear to 
be in situ. Problematic to this interpretation for 27 A is 
that vector plots for sample 27B which came from the 
same rock suggest it has been heated to ca. 200 Am2/ 
kg and is not in situ, even though sample 27B behaves 
more like 27 A when heated to below 300 Am2/kg. Two 
explanations are feasible for the difference in magnetic 
signatures: either data recorded in the field during sam­
pling was in elTor, or one of the samples was contami­
nated (subjected to a magnetic field) during transport 
to the lab. Under the supposition that these six samples 
are pieces of a cultural feature, our interpretation is 
that rocks 25, 27, and 29 were either directly exposed 
to a low temperature fire, or were part of the periphery 
of a hotter fire such as a hearth ring, were left to cool 
in place, and were not later disturbed. The same inter-
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pretation applies to rocks 24 and 28 except they were 
moved after cooling either by natural or cultural causes. 

Samples 41--44 were taken from Leveillin EUs 34, 
36, and 43 respectively. The vector plots for samples 
41,42, and 43 indicate that the natural remanent mag­
netization (NRM) of these rocks were altered at around 
300° Am2/kg, and they are not in situ. The rock from 
which sample 44 was taken was in situ and its NRM 
appears to have been altered at around 100° Am2/kg. 
Given the archaeological context of these four samples, 
our interpretation is that all have been culturally heated: 
Samples 41, 42, and 43 were heated to around 300° 
Am2/kg but have been moved either by natural or arti­
ficial means after they cooled; Sample 44 cooled in 
place but was heated to only around 100° Am2/kg. If 
the supposition that all four samples are from the same 
cooking element because they are linked vertically and 
horizontally, then we can suggest that Samples 41--43 
were within the hottest part of the cooking element, 
and Sample 44 may have been on the periphery of the 
fire which only reached lower temperatures. Rocks that 
show evidence of heating to temperatures in the higher 
temperature ranges are thought to be related to open 
hearth features used for plant processing (Gose 1990). 
In any case, rocks 41 through 43 were moved after 
they were removed from the heat and allowed to cool, 
but rock 44 cooled and did not move. 

Discussion 

Only Sample 1 demonstrated more than one heating 
event suggesting reuse. No samples demonstrated the 
newly recognized signature for boiling stones. An analy­
sis of all heating events reveals that 11 samples were 
heated to lower temperatures (100° Am2/kg), seven to 
moderate temperatures (100-300° Am2/kg), and two 
to higher temperatures (400° Am2/kg). If the 11 low­
temperature events are not considered because of their 
questionable reliability, a near unimodal pattern 
emerges (Figure 10-8). Bimodal patterns observed in 
samples from Camp Pearl Wheat (Gose 1990) and Fort 
Bliss (Gose 1997) suggest heated rocks associated with 
plant processing features at lower temperatures and 
meat processing at higher temperatures. Although a 
bimodal pattern is not manifested at 41MV120, a larger 
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sample size from individual features along with chemi­
cal residue analysis could have provided better infor­
mation. 

Closer examination of the type of material sampled 
may offer clues to the food processing that occuned at 
41MV120, but admittedly our sample size is too small 
from which to draw conclusive evidence. Table 10-5 
demonstrates that 20 heating events occuned within 
the samples: 17 to sandstone, two to limestone, and 
one to chert. Assuming no bias in sampling methods, 
sandstone was clearly the material of choice for heat­
ing elements. Interestingly,S of 11 (45 percent) samples 
that were heated to lower temperatures were left to cool 
in place, but none of the nine moderate- to higher-heated 
rocks were left in place. Even with our limited sample 
size, the data raises questions as to why moderate-to­
hotter rocks were displaced and cooler rocks left in 
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place. One possible expla­
nation is that there was 
more than one method of 
processing. For example, 
the lower temperatures 
could represent open hearth 
features, and the moderate­
to-higher temperatures 
could represent ovens or 
stone boiling. Recent ex­
periments with bumed rock 
ovens have demonstrated 
that temperatures will eas­
ily exceed 400°C when 
abundant amounts of fuel 
are bumed in large ovens 

(Nickels and Bousman 1988). This infonnation could 
indicate that different types of features were in use. 

Conclusions 

The raw materials selected for thennal features at 
41MV120 were available from local outcrops and 
gravel tenaces. Most of the bumed rock is composed 
of sandstone, with less limestone, chelt, rhyolite, and 
other materials. The sandstone fragments tend to be 
larger than those of broken cobbles. The density of 
fire-cracked rock decreases from east to west across 
the site, with relatively more cobble materials toward 
the east, and sandstone to the west. The prevalence of 
bumed cobbles in the eastem section of the site, in con­
junction with mussels shells, may indicate that these 

Table 10-5. Archaeomagnetic Materials and Heated Temperatures 

°C Sandstone Limestone Chert Total 

100 10 (4)* 0 1( 1)* 11 (5)* 

200 2 1 0 3 

300 3 1 0 4 

400 2 0 0 2 

Total 17(4)* 2 1(1)* 20(5)* 

*Number in parenthesis is the number of in situ samples. 
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cobbles were used in cooking activities. The fire­
cracked rock at 41MV120 is distributed as isolated 
clusters of sandstone, as a layer ofbumed rock in Fea­
hIre 10, and mostly as varying densities of rock scat­
ters. A review of the excavated intact thennal feahrres 
from Choke Canyon Reservoir indicates that many were 
circular in fonn and meaSlITe about 40-115 cm in di­
ameter. The smaller clusters tend to be made of mostly 
sandstone or tuff, and the larger feahlres of cobbles. 
These smaller featlITes could represent simple domes­
tic hemihs, and the larger features shallow ovens per­
haps used for cooking mussels). The scatters of 
fire-cracked rock of mixed composition were identi­
fied as dishrrbed features. 

The analysis of archaeomagnetic samples from site 
41MV120 indicates that most of the rocks heated to 
low temperatlITes were found in sih!. This includes fOlIT 
pieces of sandstone and one of cheri. In contrast, all 
the rocks heated to moderate and higher temperatlITe 
were recovered :5:om disturbed contexts. These consist 
of mostly sandstone, with some limestone. It is unclear 
as to why no higher temperatlITe features were recov­
ered in situ, but this may be due to either maintenance 
activities, or post-occupational disturbances. More 
work needs to be conducted to fiuiher identify the struc­
tural variation in thennal featlITes, and possible expla­
nations for the use of differing raw material types in 
South Texas. 
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Chapter 11: Macrobotanical Remains 

J. Philip Dering 

Introduction and Laboratory Methods 

This chapter presents the results of archaeobotanical 
investigations of samples from 41MV120. One flota­
tion sample and 43 macroplant samples were submit­
ted to the Texas A&M University (TAMU) 
Archaeobotanical Laboratory for examination. Flota­
tion samples consist of archaeological sediment that 
has been floated in water to separate lighter charred 
plant remains from heavier material and from clays/ 
silts that can be suspended in water and rinsed out of 
the sample. The sediment sample was floated by CAR 
personnel, and the light fraction submitted to TAMU 
for analysis. The second type of sample in this analy­
sis is tenned a macroplant sample. This includes plant 
material that is collected from archaeological screens, 
collected in situ during excavation, or picked fi·om ar­
chaeological sediments dming laboratOly analysis. 

Standard archaeobotanicallaboratOlY procedures were 
followed during analysis of the flotation sample. The 
single sample was sorted through a selies of four nested 
geological screens, with mesh sizes ranging from 4 mm 
to 0.450 mm. Each size grade, including the pan, was 
scanned for plant seeds/fruit under a binocular dissect­
ing microscope at 8 magnifications. Carbonized wood 
remains from the 2-mm and 4-mm mesh sieves were 
separated for identification. 

All chaITed seeds and fruit and nut fragments were 
counted. Identifications were made using reference col­
lections at TAMU. Carbonized wood was treated in 
the same manner. In cases where a large amount of 
wood is encountered, a sample of 25 pieces from the 
4-mm and 2-mm mesh sieves is examined; however, in 
this study carbonized wood was so rare that the 25 
piece maximum was not often reached. All the charred 
material was counted in the flotation sample, and the 
density of charred plant material was expressed in parts 
per liter. 
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The anatomy of some woods is so similar that it is 
velY difficult to identify to the genus level. In other 
cases, genera within a plant family are usually distin­
guishable, but some of the archaeological material is 
often too fragmented or deteriorated to allow identifi­
cation to the genus level. For these reasons, I combine 
some taxa into wood types. All identifications in the 
"type" categOly represent identifications to the taxon 
level indicated by the name of the type. The following 
wood types or categories are used in this report: 

Mesquite--Refers to honey mesquite (Prosopis glan­
dulosa). The screwbean mesquite (Prosopis replans) 
lacks a large woody stem or trunk, and what greatly 
reduced parts it has do not resemble either honey mes­
quite or the acacias. 

Acacia-Refers to several plants of the genus, includ­
ing huisache (Acacia farnesiana) , blackbrush (Acacia 
rigidula), and whitethorn mescat (Acacia constricta). 
The material in the 41MV120 samples strongly favor 
huisache. Acacia wood can be distinguished from mes­
quite in pieces larger than 4 mm in cross-section. In 
the acacias, early-wood pores usually do not occur in 
groups of up to 10cells; whereas in mesquite, early­
wood pores are in much smaller groups those of the 
acacias. In the acacias, late-wood pores occur in groups 
of one to five, and usually are arranged in single file 
(seriate) along the radius of the stem. In contrast, mes­
quite late-wood pores usually occur singly or in small 
groups, but are not seriate. In addition, late-wood pa­
renchyma of mesquite is paratracheal, and usually oc­
curs in almost continuous bands around the stem. 

Arboreal Legume--Refers to woody members of the 
bean family (Fabaceae), including mesquite and sev­
eral species of acacia. Depending on the size and con­
dition of the piece of wood that is submitted for analysis, 
it is often difficult to separate the acacias from mes­
quite. 



Indeterminate Hardwood-Refers to any woody 
seed-bearing plant (i.e., not a cone-bearing tree such 
as pine, cypress, or juniper). 

Results and Discussion 

Over 350 wood or woody root fragments, 107.9 g of 
carbonized wood, and one uncharred nutshell fragment 
were identified in the flotation and macroplant samples. 
No charred seeds were recovered during this analysis. 
The taxa, counts, and weights identified in the study 
are listed Table 11-1. Level numbers used in this table 
are the original field designations, and not the revised 
1 O-cm levels referred to in Chapter 8 (see Appendix C 
for conversions [level vs. level 2]). The acacia wood 
compares very favorably to huisache (Acacia 
farnesiana). These trees are common components of 
open creek floodplains and the higher alluvial terraces 
located along the margins of creeks. 

Two features contained carbonized wood. Acacia wood, 
probably huisache, was identified from Feature 8. The 
fact that the wood represented a large stem suggests 
that Feature 8 may be a tree burn rather than material 
recovered from a hearth. The flotation sample from 
Feature 1 contained 127 pieces of charred mesquite 
wood, and 169 pieces of uncharred mesquite wood and 
root. No carbonized seeds were noted in the flotation 
sample, which had a charred plant part density of20.3 
parts/liter. The age of the carbonized plant material is 
questionable. Some of the wood is partly carbonized, 
that is, it has some visibly uncharred surfaces. Although 
charred material consists of 50-60 percent elemental 
carbon (McGinnes et al. 1974), in archaeological speci­
mens the uncharred portions are almost always encased 
and preserved in the charred portions, and the material 
appears black. In addition, the uncharred wood in the 
flotation sample is a recent intrusion. Therefore, the 
charred material may be coeval with the feature, or it 
may be the result of a more recent burn that arrived via 
bioturbation. Also, I have seen root burns extending 
one meter into a profile. 

A pecan orchard is located to the immediate n011h of 
the site; therefore, the single uncarbonized pecan shell 
recovered from ED 19 (Level 7) is probably modern. 
However, the archaeological record indicates that pe-

161 

can was distributed as far west as the Devils River 
(Ken Brown, personal communication 1996), and pe­
cans were growing near the mouth of the Devils River 
until the 1954 flood (David Riskind, personal C01nmu­
nication 1995). Although pecans were restricted to well­
watered or sheltered environments throughout the 
western limits of their range, there remains a possibil­
ity that pecan trees grew on the banks of Elm Creek at 
some time during the Holocene. 

Huisache (Acaciafarnesiana) and other acacias are also 
quite C01mnon in the region. Huisache grows in low ter­
races or swales on the open floodplains of drainages, 
and competes well in heavier soils. Although it is a dense 
wood, huisache produces secondary metabolites (i.e., 
chemicals which reduce insect predation and pathogen 
growth), that give off a strong odor, both before and 
after burning. As a result, its utility as a fuel wood may 
be limited. The huisache recorded in these samples may 
be the remains of a prehistoric tree burn. 

Both prehistoric and historic records indicate that mes­
quite was distributed widely throughout southern and 
western Texas prior to the twentieth century. Mesquite 
wood charcoal is often recovered at archaeological sites 
in South Texas (Dering 1995, 1997; Holloway 1986), 
and it was utilized for fuel and food by Archaic popu­
lations as early as 8000 B.P. (Dering 1997). Reports of 
the "spread" of mesquite tend to overlook just how 
widespread mesquite was prior to the impact of recent 
ranching practices. Although extensive stands of mes­
quite were limited to erosional breaks, open woodlands 
along creeks, and rocky uplands (Johnston 1963), small 
groves or mottes of mesquite and solitary trees often 
grew in the uplands. 

Mesquite is well documented by the Spanish explorers 
who passed through Maverick County during the six­
teenth and seventeenth centuries. Fernando del Bosque 
encountered grasslands that he described as "fine pas­
tures" containing "much mesquite" (Inglis 1964:46). 
In 1709 the Espinosa-Olivares-Aguirre expedition 
passed 30 miles southeast of Eagle Pass. The account 
notes the presence of mesquite groves on level ground 
and thickets along creeks (Inglis 1964:48). These de­
scriptions characterize a savanna parkland (Archibold 
1995:61). 



Table 11-1. Plant Remains Identified in the Samples 

Unit Level Lot Feature Plant Name Part Count Weight (g) 

BHT 7 179 Indeterminable Wood 3 0.1 

197 Honey Mesquite Wood 3 0.1 

BHT 10 256 Indeterminable Wood 3 0.1 

270 No Carbonized Remains Not Applicable 0.0 

274 No Carbonized Remains Soot/sediment 0.0 

BHT 12 701 Arboreal legume Wood 0.0 

702 Honey Mesquite Wood 3 0.1 

703 Honey Mesquite Wood 4 1.4 

704 Acacia Wood 10 0.5 

EU 2 12 3 Honey Mesquite Wood 8 0.2 

EU 6 6 52 Acacia Wood 25 28.7 

7 58 1 Honey Mesquite Nut 7 4.2 

591 1 Honey Mesquite Wood 25 5.2 

EU 7 2 78 No Carbonized Remains Not Applicable 0.0 

12 88 Honey Mesquite Wood 0.0 

3 429 Honey Mesquite Wood 1 0.7 

EU 8 1 104 Honey Mesquite Wood 4 0.2 

2 108 Indeterminable Wood 3 0.1 

109 Honey Mesquite Wood 11 0.1 

3 115 Honey Mesquite Wood 11 0.4 

EU 9 8 140 Honey Mesquite Wood 25 1.4 

EU 10 14 454 Honey Mesquite Wood 6 0.6 

17 459 Honey Mesquite Wood 7 0.5 

EU 11 4 358 No Carbonized Remains Not Applicable 0.0 

5 363 Honey Mesquite Wood 21 2.2 

17 661 Indeterminable Wood 5 0.1 

EU 13 8 765 Honey Mesquite Wood 25 2.3 

9 772 6 No Carbonized Remains Not Applicable 0.0 

773 7 No Carbonized Remains Not Applicable 0.0 

EU 15 9 1105 Honey Mesquite Wood 17 0.3 

EU 16 4 631 Indeterminable Wood 1 0.3 

5 632 Honey Mesquite Wood 2 0.2 

EU 19 3 778 Indeterminable Wood 5 0.1 

4 780 Acacia Wood 1 0.1 

7 788 Pecan Nut 1 0.2 

EU 22 4 811 Honey Mesquite Wood 5 0.2 

8 820 Indeterminate Hardwood Wood 0.0 

EU 33 12 1260 Arboreal legume Wood 0.0 

162 



Table 11-1. continued 

Unit Level Lot Feature Plant Name Part Count Weight (g) 

EU 34 9 1280 Honey Mesquite Wood 23 0.2 

EU 36 7 l304 Arboreal legume Wood 0.0 

EU 39 2 1001 8 Acacia Wood 25 28.7 

3 1002 8 Acacia Wood 25 22.8 

6 1007 Indeterminable Wood 11 0.6 

EU 40 1 1028 Honey Mesquite Wood 25 5.0 

1 Lot 59 is a flotation sample with a sediment volume of 6.25 liters before flotation. 

These brief descriptions illustrate the mix of woody 
species and grasslands typical of a savanna. Savmmas 
are located in the tropics and subtropics that are best 
charactelized as a tension zone between woody and 
grassland vegetation (Cole 1986). In southern Texas 
and nOlihern Mexico, the conversion of a low tree and 
shrub savamla to a thicket and scmb community has 
been both rapid and recent, occurring within the last 
100 years. Today most of the Rio Grande Plains can 
be characterized as a mesquite-thornscmb savanna 
parkland in which the woody vegetation has recently 
expanded due to a variety of causes, primarily over­
grazing, suppression of fIre, and variation in rainfall 
on a decadal scale (Archer 1995:83). 

Overgrazing and the 1880s drought have often been 
blamed for the destruction of the grasslands and the 
subsequent bmsh invasion of the late-nineteenth and 
early-twentieth centuries (Bray 1901; Cook 1908). 
Johnston (1963:464) was the fIrst to criticize these as­
sertions as oversimplifIcation, and he emphasizes that 
the vegetation changed from "mesquite-prairie" to 
"mesquite bmsh." However, the impact of Anglo-Eu­
ropean ranching and land use practices reached a peak 
in the early- to middle-twentieth centlUY, and this oc­
curred simultaneously with a rise in effective moisture 
between 1940 and 1980. 

Archer (1995) demonstrates that the rise in effective 
moisture, coupled with fIre suppression, probably con­
tributed more to the spread of bmsh than any other 
land management factor. The concept of the spread of 
mesquite s11mb lands is itself an oversimplifIcation of 
a complex vegetation succession process. Mesquite acts 
as a nurse tree that encourages the establishment of 

163 

slnub clusters which serve to limit the recmitment of 
mesquite. Woody species include colima (Zanthoxylon 
jagara), prickly pear (Opuntia spp.), agarita (Berb­
eris trifoliata) , and lotebush (Ziziphus obtusffolia). 
Demise of grasslands in the region is primarily due to 
abiotic factors, such as the suppression of fIre and vmia­
tions in rainfall, rather than the tendency of grasslands 
to resist mesquite recmitment (Archer 1995). 

Conclusions 

The 43 macroplant samples and the single flotation 
sample yielded an assemblage dominated by mesquite 
wood. The presence of mesquite in the region, and the 
utilization of mesquite by the prehistoric human popu­
lation, is documented in the archaeological record 
(Deling 1995; Holloway 1986). Mesquite mottes com­
monly occlUTed on alluviallandfonns along creeks, and 
solitmy trees on upland prailies (cf., Inglis 1964). Thus 
mesquite was probably a common component of the 
prehistoric landscape. Because of this fact it may be 
difficult to unequivocally demonstrate the anthropo­
genic origin of the mesquite wood recovered from 
41 MV120. Clearly however, mesquite was growing in 
the area of the site, and the tree was available for use 

as both a source of food and a source of fuel. 



Chapter 12: Freshwater Mussel (Unionidae) Shell Remains 

Robert G. Howells 

Introduction 

Freshwater mussels (Family Unionidae) were utilized 
by Native Americans in Texas from northeastern 
Caddos to others along the Rio Grande (Neck 1982a). 
Harvest in Texas and elsewhere focused on shells 
(Chandler and Kumpe 1992; Lintz 1992; Murray 
1982a), pearls (Kunz 1897), and meat (Neck 1982a; 
Parma lee and Klippel 1974). Large shell mounds in 
some parts ofthe country indicate extensive and long­
telID harvest of freshwater mussels (Kunz 1897). This 
chapter presents the results of the analysis of freshwa­
ter mussel remains recovered during archaeological ex­
cavations conducted at site 41MV120. 

Materials and Methods 

Excavations by CAR at site 41MV120 were performed 
using standard archaeological techniques, including siev­
ing to obtain small specimens and fragments. Unioid 
remains were bagged separately for subsequent exami­
nation and identification. Each bag was labeled with 
excavation unit, level, and lot or bag number. Shell re­
mains were recovered from both excavation units (EU) 
and backhoe trenches (BHT). Level numbers used in 
this chapter are the original field designations, and not 
the revised lO-cm levels referred to in Chapters 8 (see 
Appendix C for conversions [level vs. leve12]). 

Identification ofunionid shells and fragments followed 
Howells et al. (1996a). Terminology follows that cur­
rently given by the American Fisheries Society 
(Turgeon et al. 1988) and Williams et al. (1993). Pre­
vious reports of unionid fauna of the Rio Grande by 
Metcalf (1982), Neck (1982b), and Neck and Metcalf 
(1988) in addition to recent field surveys of freshwater 
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mussel distribution in Texas by the Texas Parks and 
Wildlife Department (TPWD) Heart of the Hills Re­
search Station (HOH) (Howells 1994, 1995, 1996a, 
1996b) helped focus identification efforts on the unionid 
species most likely to be present in these samples (Table 
12-1) and their ecological associations. Scientific name 
synonymy to allow comparison of current findings to 
previous reports of unionids at other archaeological 
sites in Texas is presented in Table 12-2. Structures 
most useful in identification of shell fragments included 
beaks, beak sculpture, lateral teeth, pseudocardinal 
teeth, and occasionally adductor muscle scars and com­
plete or nearly complete valves (Figure 12-1). These 
structures were typically noted with the recorded iden­
tification of each species (Appendix G, Tables G-1 and 
G-2). Additionally, combinations of pseudocardinal 
teeth, lateral teeth, or beaks were collectively termed 
hinges. Weights (g) of each sample bag as determined 
by CAR are reported herein, except a single sample 
which contained three large pieces of fossil Exogyra 
shell; this sample was reweighed to subtract the weight 
of the fossil specimens. Weights are also summarized 
by level (Table 12-3). Several other possible fossil frag­
ments which were too limited in number and weight to 
skew analyses were not differentiated from more-re­
cent material. No efforts were made to enumerate the 
multitude of unidentifiable shell fragments due to their 
extremely brittle nature and inclination to readily break 
into multiple smaller fragments. 

Valves which were intact, or nearly so, were also 
examined to determine the relative width of the most 
marginal growth-rest band in an effort to define 
possible season of harvest (Table 12-4). Additionally, 
shell remains were examined for signs of human ma­
nipUlation. 



Common name 

Tampico pearlymussel 
Yellow sandshell 
Washboard 
Texas hornshell 
Bleufer 
Salina mucket 

Southern mapleleaf 

Rio Grande monkeyface 
False spike 
Giant floater 
Lilliput 
Texas lilliput 

Tapered pondhorn 
Pondhorn 
Paper pondshell 

Threeridge 

Round pearlshell 

Table 12-1. Freshwater Mussels (Family Unionidae) 
Reported in the Rio Grande Drainage by Howells et al. (1996b) 

Scientific name 

Cyrtonaias tampicoensis 
Lampsilis teres 
Megalonaias nervosa 
Popenaias popei 
Potamilus plllpuratus 
Potamilus salinas ens is 

Quadrula apiculata 

Quadrula couchiana 
Quincuncina mitchelli 
Pyganodon grandis 
Toxolasma parvus 
Toxolasma texasensis 

Uniomerus declivis 
Uniomerus tetralasmus 
Utterbackia imbecillis 

Questionable Records 

Amblema plicata 

Glebula rotundata 
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Comments 

Endemic. 
Introduced (Howells 1997b). 
Disconaias in Turgeon et al. (1988) 
and Williams et al. (1993). 
possible introduction (Neck and 
Metcalf (1988). 
Endemic. 

Previously Anodonta. 

Western lilliput (T mearnsi) 
also from this system is held as a 
valid species by the American 
Fisheries Society (Turgeon et al. 
1988) but could not be genetically 
distinguished from T texas ens is 
(Howells 1997a). 

Previously Anodonta. 

Though present in the Nueces River, 
reports from the Rio Grande are 
believed to be misidentified 
M nervosa. 

Original reports from the 
Rio Grande were misidentified 
C. tampicoensis; however, recent 
commercially harvested shells 
reportedly from the lower Rio 
Grande included this species. 



Table 12-2. Synonymy of Scientific Names of Freshwater Mussels (Unionidae) Associated with 41MV120 and 
Other Species Reported from the Rio Grande 

Tenninology follows Howells et al. (1996b), Turgeon et al. (1988), and Williams et al. (1993). 

Currently Accepted Name Synonymy 
------~--~--------------------------------------~ 
Tampico pearlymussel 
Cyrtonaias tampieoensis 

Yellow sandshell 
Lampsilis teres 

Texas lilliput 
Toxolasma texasensis 

Giant floater 
Pyganodon grandis 
Paper pondshell 
Utterbaekia imbeeillis 

Salina mucket 
Potamilus salinasensis 

Southern mapleleaf 
Quadrula apieulata 

Historically listed by some in the genus Lampsilis, and with species or sUbspecies of 
berlandierii, heermanii, and teeomatensis. Genetic analysis by TPWD failed to find 
significant differences among any Texas popUlations. 

Frequently listed in the past as L. anodontoides or L. teres anodontoides. 
Currently most authorities have not maintained subspecies and teres has been shown to 
have priority over anodontoides. 

Members of this group were previously placed in the genus Caruneulina. The 
three fonns known from Texas waters (pannls, texasensis, mearnsi) were also often 
listed as subspecies of parvus. Genetic analysis by TPWD failed to find differences 
between texasensis and mearnsi (Howells 1997a) and Howells et al. (1996a) grouped 
mearnsi under texasensis. 

Until 1990, both were placed in the genus Anodonta. Genetic work ultimately 
demonstrated this genus should be divided into three genera and most authorities 
now follow this reclassification. 

Although the American Fisheries Society continues to include this species under 
Diseonaias, Howells et al. (1996a) placed it in Potamilus. However, genetic confinna­
tion as to which is most appropriate is lacking to date. 

Originally under mapleleaf (Q. quadrula), but now accepted as a valid species. 

Results And Discussion 3) a period 3000-400 B.P. more similar to present con­
ditions (31-41 cmlyr). Similarly, Smith and Miller 
(1986) cited studies of fossil plants from the TransPecos 
which demonstrated a shift from woodlands to grass­
lands and deserts that occulTed less than 11,500 B.P. 

Climatic and Zoogeographical Changes in 
the Rio Grande Valley 

During the late Cretaceous period, much of the CUlTent 
Rio Grande drainage basin was inundated by marine 
transgressions (Smith and Miller 1986). Wilkins (1992) 
reported a general climatic trend of warming and dry­
ing in the region since the last Wisconsinan glaciation 
ca. 18,000 B.P. Based on his study of mammalian fos­
sils from the Central Rio Grande basin, Hulbert (1984) 
reconstructed a climatic history including 1) a wet pe­
riod 9000-5000 B.P. (>46 cm precipitation/yr); 2) a 
more-xeric period 5000-3000 B.P. « 31 cmlyr); and 
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In their discussion of fish communities of the Rio 
Grande basin, Smith and Miller (1986) conclude that 
the development in North America of progressively 
more severe climates is evidenced by changes in plant 
and animal communities, including fishes. Metcalf 
(1982) found that at least six unionid species OCCUlTed 
as far upstream as New Mexico in the late Pleistocene, 
but noted that depauperization OCCUlTed throughout the' 
Holocene suggesting Hulbert's (1984) conclusion that 



Yellow sandshell(LampslI/s teres) 
Beak 
Left pseudocardlnal teeth 

Texas IIIIput (Toxolasma texasens/s) 
Beak 
left pseudocardlnal teeth 

Tampico pearlymussel (Cyrtona/as tamp/eoens/s) 

Beak 
Left pseudocardlnal teeth 

Yellow sandshell (Lampsll/s teres) 
Beak 
Right pseudocardlnal tooth 

Texas IIIIput (Toxo/asma texasens/s) 
Beak 
Right pseudocardlnal tooth 

Tampico pearlymussel (Cyrtona/as tamp/eoens/s) 
Beak 
Right pseudocardlnal tooth 

Figure 12-1. Unionid structures most useful in identification of shell fragments. 
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3000-400 B.P. was more like the present should not be 
interpreted to mean exactly like the present. Within the 
past 150 years, human-related major changes have 
occurred over the Texas landscape with subsequent 
impacts on aquatic communities, with enviromnental 
impacts being especially severe since 1900 (Howells 
et al. 1996b; Miller 1961). Nonetheless, there are few 
reported human-related impacts on native unionid fau­
nas in Texas reported prior to the Civil War. Although 
the freshwater mussel assemblage in the Rio Grande 
has apparently been in a natural state of decline for 
several thousand years due to climatic changes, the most 
significant changes occurred in the upstream basin and 
popUlations in the vicinity of 41MV120 should have 
been relatively stable at the time the site was occupied. 

At least 15 species of freshwater mussels have been 
known to occur in the Rio Grande (Table 12-1). An­
other species, round pearlshell (Glebula rotundata), 
may also occur in the lower Rio Grande, and the re­
port of an additional species, threeridge (Amblema 
plicata), appears to be a misidentification. Further, 
among these unionids, Neck and Metcalf (1988) sug­
gested southern mapleleaf (Quadrula apiculata) may 
be an introduction. It did not occur in Metcalf's (1982) 
study of the fossil record and the current morphologi­
cal form in the Rio Grande is most similar to popula­
tions from the Colorado and Brazos rivers and distinctly 
different from other populations in the Guadalupe, San 
Antonio, Frio, and Nueces rivers (TPWD, unpublished 
data). Bleufer (Po tam ilus purpuratus) likewise did not 
occur in the fossil record for the Rio Grande (Metcalf 
1982), none of the previous individuals who were sum­
marized by Neck and Metcalf (1988) as having worked 
on unionids from the Rio Grande identified bleufer from 
the system, and although old reports of it from the area 
were based upon misidentifications, this species has 
been found alive near Del Rio and also appears to be a 
recent introduction (Howells 1997a). Additionally, a 
figure in Chandler and Kumpe (1992) of a shell from 
the lower Rio Grande appears to be a bleufer with dis­
tinct engravings confirming human handling of this 
species in the area. Among the 13 taxa which could 
have occurred in the area at the time of the 41MV120 
site, Metcalf (1982) found specimens of seven in de­
posits in the Rio Salado and Rio San Juan just down­
stream of the Elm Cr~ek site. 
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Finally, unionid shells collected during a HOH fisher­
ies survey of Elm Creek in 1992 included relatively 
recently dead valves of Tampico pearlymussel 
(Cyrtonaias tampicoensis) and yellow sandshell 
(Lampsilis teres) (Howells 1994). However, when this 
site was reexamined by HOH in 1996, a deep layer of 
silt had covered the creek bed and eliminated the local 

unionid fauna (Howells, in preparation). 

Freshwater Mussels Recovered at Site 
41MV120 

General Species Composition 

In general, three species occurred throughout these 
samples: Tampico pearlymussel, yellow sandshell, and 
Texas lilliput (Toxolasma texasensis). All three were 
distributed among the various units and among levels, 
except in a few instances where few unionid remains 
were found or remains comprised only small, unidenti­
fiable fragments. 

Tampico pearlymussel was found to be the most abun­
dant taxon by Neck and Metcalf (1988) in their study 
of the lower Rio Grande and in TPWD surveys 
(Howells 1993, 1994, 1995, 1996a, 1996b). Yellow 
sandshell was listed by Neck and Metcalf (1988) as 
common in the Rio Grande, associated with resacas, 
and second in abundance to Tampico pearlymussel. 
However, surveys by TPWD found this species only 
as long-dead or subfossil valves, except for recently 
dead shells from Elm Creek in 1992; no living speci­
mens were located at sites from Brownsville upstream 
to Big Bend (Howells 1994, 1995, 1996a, 1 996b). 

Three species oflil1iputs (Toxolasma spp.) recognized 
by Turgeon et al. (1988) occur in Texas (Williams et 
al. 1993): lilliput (T. parvus), Texas lil1iput (T. 
texasensis), and western li11iput (T. mearnsi). All three 
have been reported in the Rio Grande drainage. Elec­
trophoretic genetic analysis has thus far failed to find 
genetic differences between Texas and western li11iputs, 
and the latter appears to only represent a South Texas 
form of the former (Howells 1997b). Neck and Metcalf 
(1988) reported only lilliput from the lower Rio Grande 



and collections by TPWD found only this species in 
Falcon Reservoir and Lake Casa Blanca. However, 
lilliput is typically a hennaphrodite with limited ap­
parent sexual dimorphism, but Texas lilliput is diecious 
with well-defined sex differences in shell morphology. 
Specimens recovered from the 41MV120 site appeared 
to be Texas lilliput, except in a few instances where 
too little shell remained to allow confident identifica­
tion. 

Relatively few specimens with critical portions of shell 
were unidentifiable from 41MV120. One inflated, thin 
valve fragment with short lateral teeth (EUI0, Level 
8, Lot 349) did not correspond closely with other pos­
sible taxa and was likely a defonned individual, possi­
bly yellow sandshell. A section of pseudocardinal teeth 
and a worn beak fragment (EU 13, Level 8, Lot 787) 
was atypical as well. A single pseudocardinal tooth 
fragment (EU 18, Level 2, Lot 1526) may have come 
from an unusually large yellow sandshell. A distal piece 
of a large lateral tooth (EU 23, Level 11, Lot 877) 
appeared to belong to bleufer, which is not believed to 
have been present in the area during the time period 
when the 41MV120 shells were harvested and depos­
ited. Bleufer is a large, colorful species which is abun­
dant in the Colorado River and other systems to the 
north and east. If this lateral tooth fragment was in­
deed from bleufer (too little remained for positive iden­
tification), it may have been transported to the area. 

Among the species not found among the remains from 
the 41MV120 site were two anodontids, giant floater 
(Pyganodon grandis) and paper pondshell (Utterbackia 
imbecillis), but both species are often associated with 
lilliputs. Both have extremely fragile shells which of­
ten crack upon drying and therefore probably preserve 
rather poorly. However, none of the recovered hinge 
fragments displayed the lack of lateral and 
pseudocardinal teeth characteristic of both anodontids. 
Interestingly, Murray (1982a, 1982b) also failed to find 
either at similar sites on the Frio River drainage where 
both occur. He suggested possible selection against 
these species, perhaps associated with unpleasant fla­
vor, as a possible explanation (Murray 1982b). 

Additionally, Atlantic rangia (Rangia cuneata; Fam­
ily Mactridae), which is an estuarine species often com­
mon at archaeologic~l sites along coastal Texas, was 
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not found among the 41MV120 samples. Shells of this 
species were found by TPWD in Elm Creek adjacent 
to the current excavation sites in 1992 (Howells 1994). 
However, shell deposits are frequently mined in coastal 
areas and used as fill material in construction of roads 
and boat ramps. Therefore, the Elm Creek Atlantic 
rangia found in 1992 were likely recently transported 
to the area. 

Finally, four unionid species are endemic to the Rio 
Grande and a fifth occurred in the Rio Grande and as a 
second disjunct population in Central Texas (Howells 
et al. 1996b). All are currently extremely rare and sev­
eral may be extinct (Howells et al. 1996a, b). None of 
these five species was found among the 41MV120 
samples. This may suggest they were either selected 
against during harvest or were also rare at the time. 

Size of Recovered Unionid Specimens 

Among the three unionid species found at the 41MV120 
site, Texas lilliput has been reported to reach 75 mm 
shell length, but is usually 25-45 mm (Howells et al. 
1996b). However, both Tampico pearlymussel and 
yellow sandshell exceed 100 mm shell length and can 
become very solid, heavy, and thick in large adults 
(Howells et al. 1996b). The Texas lilliput remains re­
covered represented typical adults of the species, but 
with very few exceptions, both Tampico pearlymussel 
and yellow sandshell remains were those oflarger ju­
veniles and small adults. Very few valves or shell frag­
ments ofthe latter two species were those oflarge adults 
(which would have been expected to preserve well had 
they been present). Although harvest may have selected 
against larger specimens which may have been tougher 
or less flavorful, material from other archaeological 
sites in Texas often contains larger specimens (TPWD, 
unpublished data). Texas lilliputs typically inhabit shal­
low waters. Juveniles and smaller specimens of many 
unionids are more actively mobile than larger adults 
with heavier shells. On the other hand, yellow sandshells 
are often very actively mobile at all sizes, and extremely 
active specimens appear more likely to occur in shal­
low waters. All but one of the limited number offrag­
ments of larger specimens recovered were those of 
yellow sandshell. Collectively, this suggests inhabit­
ants of the 41MV120 site were perhaps opportunistic 



harvesters who took only specimens readily available 
in shallow waters. These shell remains provide little 
evidence of major harvest effOlis in deeper waters (e.g., 
1-2 m) where more abundant, larger specimens were 
likely to OCClli". 

Unionid Associations with Units 

A review of recovered material by unit and level pro­
vides an indication of the amount of unionid material 
deposited and the dlli"ation of deposition (Table 12-3). 
Among the various EU s excavated, EU s 8-11 contain 
the most shell by weight (118.18-387.17g), with less 
in EUs 3-7 and 12 (49.93-97.7S4g), and the least in 
EUs 1,2, 13, 14-20 (0.37-23.98g). Although mussel 
shells were not systematically collected from the back­
hoe trenches, BHT 8 did yield relatively more shell 
than the other trenches. 

Species Descriptions and Biology 

The following descriptive summaries were largely con­
densed from Howells et al. (1996b) and unpublished 
TPWD data. 

Tampico pearlymussel (Cyrtonaias tampicoensis) 

Synonymy: Placed in the genus Lampsilis in his­
torical literatlli"e. Several subspecies listed by 
Strecker (1931), including berlandierii, have 
largely been ignored in recent literature and ge­
netic analyses at HOH have failed to find signifi­
cant differences between populations in Texas 
despite minor morphological differences. 

Range: Originally distributed from the Brazos 
River drainage southwest to the Rio Grande and 
northeastern Mexico. 

Size: Confirmed to 143 mm shell length in Texas 
(but probably slightly larger), with most adults 
about 100-120 mm. 

Shell description: Generally oval to subrectangu­
lar in shape; thick to very thick (in some adults); 
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Table 12-3. Total Weight (g), Number of Samples 
(Lots), and Number of Samples with Identifiable 

Freshwater Mussel (Unionidae) Valves or 
Fragments Found at 41MV120 

Total 
N samples 

Unit weight 
N with 

Samples identifia ble (g) 
unionids 

EU 1 2.18 4 

EU 2 21.04 20 7 

EU 3 49.93 32 4 

EU 4 50.33 29 6 

EU 5 97.75 27 9 

EU 6 59.94 27 7 

EU 7 80.20 40 11 

EU 8 211. 8 8 39 16 

EU 9 387.17 39 17 

EU 10 303.55 35 13 

EU 11 118.18 33 11 

EU 12 55.97 23 7 

EU 13 9.22 7 2 

EU 14 23.98 6 2 

EU 15 0.37 3 0 

EU 16 0.90 2 

EU 17 3.10 2 

EU 18 0.46 0 

EU 19 0.03 0 

EU 20 0.29 0 

BHT 7 3.89 4 2 

BHT 8 37.28 5 2 

BHT 9 0.19 

BHT 10 1. 51 2 0 

BHT 12 11.67 1 1 



pseudocardinal teeth (two left, one right) heavier 
and more molar-like than those of yellow sand­
shell or Texas lilliput; lateral teeth (two left, one 
right) moderate in length and moderately thick and 
high; beaks elevated well above hinge line; disk 
without extemal sculpturing. 

Spawning Season: Gravid females occur with eggs 
and glochidia throughout the year. 

Habitat: Occurs on mud, sand, gravel, and occa­
sionally cobble in small and large rivers and 
streams, adapts well to reservoirs; may occur in 
main-chmmel areas or backwaters and oxbows; 
recorded to depths over 13 m, but most found less 
than 3 m and often occurs in very shallow areas 
where water levels are stable; juveniles and smaller 
adults are moderately active. 

Comments: This species produces the famous 
"Concho River pearls" and sometimes produces 
gem-quality pearls more frequently than other na­
tive tmionids. Interior nacre color is usually plU-ple, 
but can be pink, orange, lavender, white, or bicol­
ored; pearls occur in these same colors (Howells 
1996c). Rio Grande populations are fi'equently 
relatively heavy-shelled but often with white or 
pastel nacres unlike others populations in the Colo­
rado or Brazos drainages where nacre is often 
darker. 

Yellow sandshell (Lampsilis teres) 

Synonymy: Considered L. anodontoides or L. 
teres anodontoides in older literature; subspecies 
have largely been dropped by most authorities and 
teres has been shown to have priority over 
anodontoides. 

Range: Occurs from the Rio Grande to the Red 
River in Texas and in all major drainage basins. 

Size: RepOlied to 145 mm shell length in Texas; to 
178 mm elsewhere. 
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Shell Description: Shell shape elongate-oblong, 
sexually dimorphic with males pointed posteriorly 
and females more truncate; relatively thin in juve­
niles but moderately thick in large adults, but never 
extremely thick; pseudo cardinal teeth (two left, one 
right) compressed and often lamellar; lateral teeth 
(two left, one right) long but not extremely thick 
or high; beaks rise above hinge line but are not 
high; beak sculpture less heavy than in Texas 
lilliput; disk unsculptured and often glossy in liv­
ing specimens. 

Spawning Season: Females may carry eggs and 
glochidia throughout the year in Texas. 

Habitat: Tolerates a variety of substrate types in 
large and small streams, rivers, lakes, and reser­
voirs; occurs in fast- or slow-flow conditions; of­
ten occurs in shallow waters; specimens of all sizes 
are extremely active and have been reported to fol­
low flood waters onto inundated terrestrial areas; 
does not tolerate drought or dewatering well (ac­
tive nature and occurrence in shallow waters often 
results in stranding losses; this could be respon­
sible for it apparent decline in the area in recent 
decades when Rio Grande water levels have fluc­
tuated dramatically). 

Comments: This species was a popular source of 
material for buttons due to its pearly white nacre 
and evenly thick shell. 

Texas liIliput (Toxolasma texasensis) 

Synonymy: Placed in the genus Carunculina in 
older literature and previously considered a sub­
species oflilliput (T. parvus) which also occurs in 
the Rio Grande; a third local species, westem 
lilliput (T. mearnsi) has not been found to be ge­
netically different from Texas lilliput (Howells 
1997b) and was considered under Texas lilliput 
by Howells et al. (1996a). 

Range: Occurs from the Rio Grande to the Red 
River in all major drainage basins in Texas. 



Size: Reported to 75 mm shell length in Texas, but 
usually only 25-45 mtn. 

Shell Description: Small, sexually dimorphic, el­
liptical to slightly elongate and centrally pointed 
posteriorly in males, more oval and posteriorly 
truncate in females; thin to moderately thick; 
pseudocardinal teeth (two left, one right) thin, tri­
angular, compressed; lateral teeth (two left, one 
right) thin, not high; beaks rise only slightly above 
the hinge line; beak sculpture heavier than in equal­
sized yellow sandshells; disk unsculptured but of­
ten with a rough epidennis. 

Spawning Season: Although reported as a long­
tenn brooder with a gap in reproductive activity in 
July and August, dissections by TPWD have found 
gravid females only in spring and early summer. 

Habitat: Typical of still or low-flow waters of 
feeder creeks, small ponds, embayments, and ox­
bows and is only rarely found in main-stream river 
channels; occurs on mud and sand, but tolerates 
limited silt and organic debris deposition; nearly 
always in rather shallow waters; often locally abun­
dant. 

Comments: Specimens taken by TPWD in Fal­
con Reservoir on the Rio Grande and genetically 
identified as lilliput (T parvus) were more inflated 
than Texas lilliput; even :fi:agments from 4lMV120 
which were only identified as Toxolasma spp. did 
not appear inflated. 

Indicators of Human Manipulation of 
Specimens 

Among the 4lMV120 specimens examined, one 
Tampico pearlymussel (EU 32, Level 10, Lot 1083) 
and one yellow sandshell (EU 33, Level 12, Lot 1258) 
displayed damage which suggested human manipula­
tion of these valves. Both had V-shaped notches near 
the margin of the valve, with possible drill marks at 
the apex of the V. Larger predators like raccoons (Pro­
cyon 10 tor) , which prey heavily on freshwater mus­
sels, have been observed to bite smaller mussels across 
the beaks (Howells et al. 1996a) or to break away the 
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margin of larger shells, often at the posterior margin 
where shells are thilmest (TPWD, unpublished data). 
Additionally, Chandler and Kumpe (1992) presented 
figures of yellow sandshells from the lower Rio Grande 
with drill holes in virtually the same marginal position 
as the current specimens. None of the thousands of 
recent or subfossil unionid shells examined during 
TPWD surveys have displayed the type of damage seen 
in the two 41MV120 specimens. 

A noteworthy number of 41MV120 specimens was 
found to have fractured along marginal growth-rest lines 
one or more times producing roughly C-shaped bands 
of shell disassociated from the original valve. Attempts 
to age modem unionids have included heating and 
ashing of shells (Neves and Moyer 1988; Sterrett and 
Saville 1974) to deliberately cause fracturing along 
growth-rest lines. Further, examination of subfossil 
valves collected by TPWD among natural shell depos­
its throughout Texas found this type of fragmentation 
largely lacking in specimens in the HOH collection 
(TPWD, unpublished data). The propensity of this type 
of disassociation of valve layers in the 41 MV120 speci­
mens may suggest they had been cooked or at least 
heated to force the animals to open (living unionids 
readily open when heated). This feature among the 
41MV120 specimens ultimately served to confound 
subsequent attempts to assess seasonality for many 
valves in this collection. 

Seasonality 

Detennining the season during which a bivalve mol­
lusk was harvested based upon shell features can in 
tum provide a wealth of related infonnation including 
the time of site habitation. Using Atlantic rangia, an 
estuarine species, Aten (1981) reported a method to 
detennine month of harvest (plus or minus one month) 
based upon external growth-rest lines. Since this re­
port, others have used his method on Atlantic rangia 
from other archaeological deposits (e.g., Carlson 1987; 
Rogers et al. 1991). However, others,including 
Weinstein and Whelan (1987) and Fullington (1995) 
have criticized the Aten technique. Zimmennan (1995) 
summarized reviews on this subject. 



Major problems with the Aten method voiced by 
Weinstein and Whelan (1987) included Aten's use of 
annual growth increments which were equal in size, 
differential growth rates among different specimens 
from the same area, and absence of annual growth! 
year data from living specimens collected over time. 
Fullington (1995) considered Aten's methods invalid 
and cited inconsistency in incremental growth patterns 
in Atlantic rangia from Texas and that actual growth 
increments in relation to months of the year remained 
unlmoWll. 

A further problem reflects application of Aten 's meth­
ods to freshwater mussels of a variety of species. Even 
ifAten's methods were valid for estuarine populations 
of Atlantic rangia, application to unionids in freshwa­
ter remains to be demonstrated. Shells of fi:eshwater 
mussels also exhibit pronounced growth-rest bands or 
rings externally and the distance between these bands 
decreases progressively with an increase in shell size 
(Neves and Moyer 1988). 

Neves and Moyer (1988) evaluated several techniques 
for aging unionids in western Virginia, and concluded 
that methods using external growth bands were often 
hampered by shell erosion, obscurity of bands, subjec­
tively distinguishing annuli from other growth checks, 
and inability to distinguish closely positioned bands 
near the shell margin in older specimens. They con­
cluded that population statistics derived from this 
method lacked both accuracy and precision, and were 
therefore fraught with problems. 

Since TPWD began studies of unionids in Texas in 
1992, attempts to confirm age and define growth by 
monitoring measured and marked specimens, exami­
nation of external growth-rest lines, and sectioning 
shells remain the least successful area of species biol­
ogy investigated (TPWD, unpublished data). Most 
unionids live far longer than do Atlantic rangia and 
many grow far larger. This often contributes to a large 
number of annuli and stress-related growth checks. 
Over their long lives, unionids often develop extensive 
shell erosion which further obscures patterns. Addi­
tionally, minor differences in micro-habitat, even in the 
same area, often result in dramatic differences in growth 
patterns. Growth-rest patterns are frniher confounded 
in Central and South Texas where mild winters may 
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allow continued growth, or hot summer droughts may 
slow or stop growth. Finally, larger, adult unionids of 
many species may only grow a few tenths of a mm 
each year, making comparison of growth periods be­
tween checks difficult or impossible. 

Nonetheless, unionids do show patterns of periods of 
rapid growth (usually late spring and summer) between 
periods oflittle or no growth (usually winter). Attempts 
to evaluate the width ofthe most marginal growth bands 
as a general guide to season of collection for41MV120 
specimens are presented in Table 12-4. Among all the 
unionid remains collected from this site, only 10 speci­
mens appeared to have sufficiently intact margins to 
allow such evaluation. Among these were representa­
tives of all three species. Specimens of all three spe­
cies generally had marginal growth bands which 
appeared to be moderately broad to very broad (rela­
tive to expected size based on previous growth bands). 
One yellow sandshell had a rather nan-ow band and 
another was just beginning to approach a moderately 
broad band. This suggests most specimens were har­
vested during or at the end of rapid growth (probably 
late spring to late fall) with two taken earlier in the 
spring, but after growth had resumed. None ofthe speci­
mens appeared to have been taken prior to resumption 
of growth in spring (i.e., this was probably not a win­
ter fishery). 

Again, it should be noted that the specimens with broad 
marginal bands which appeared to have been harvested 
in fall (after a long season of growth) may have expe­
rienced a mild winter with continued growth. Others 
which appeared to have been taken in spring may have 
experienced growth cessation during a summer drought 
with a subsequent growth spurt again in fall under 
more-favorable conditions. 

Conclusions 

1. Freshwater mussels (Unionidae) of three species 
were utilized by inhabitants of the 41MV120 ar­
chaeological site throughout the levels examined. 

2. Species present included Tampico peadymussel 
(Cyrtonaias tampicoensis), yellow sandshell 



Table 12-4. Possible Season of Harvest of Freshwater Mussel (Unionidae) 

Unit Level 

EU 
4 28 
7 84 

10 457 
11 657 
13 766 
14 594 
14 589 

43 1279 

BHT 
8 215 

Narrow 
Relatively narrow 
Barely moderate 
Moderately broad 
Broad 
Very broad 

Valves and Fragments from 41MV120 
Based on Relative Width of the Most Marginal Growth Band 

Date Identification Marginal Band 
Width 

121995 Toxolasl1la texasellsis broad 
010396 Toxolasma texasensis moderately broad 
011096 Toxolasma texasensis moderately broad 

011296 Toxolasma texasensis broad 
012196 Lampsilis teres relatively narrow 
012096 Cyrtonaias tal1lpicoellsis moderately broad 
011996 Lampsilis teres barely moderate 

Lal1lpsilis teres very broad 
012896 Cyrtollaias tampicoellsis moderately broad 

122295 Lampsilis teres moderately broad 

Possible Season of Harvest Relative to Marginal Band Width* 

early spring, initiation of fast growth after winter slow growth 
early to mid-spring 
mid- to late spring 
late spring into mid-summer 
late summer into fall 
late fall to early winter, prior to the onset of slow growth during winter 

* Although use of marginal band width has been applied to Atlantic rangia (Rangia cuneata) popUlations in Texas in 
an effort to define season of harvest, this method has been questioned by some. Further, even if valid, direct 

application to freshwater mussels has not been demonstrated. In fresh water situations, warm winters which allow 
continued growth, summer droughts which hinder growth, and micro-habitat differences between specimens can 
dramatically impact growth-rest marks in unionid shells. Caution should be applied to interpretation of possible growth 
implications presented above. 
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(Lampsilis teres), and Texas lilliput (Toxolasma 
texasensis ). 

3. Only uppermost and lowermost levels, which con­
tained too little unionid material to accurately as­
sess species present, failed to contain all three 
species. 

4. Except for Texas lilliput which never grows large, 
specimens recovered were juveniles and small 
adults, with only a few fragments from larger in­
dividuals. 

5. Based upon size of the specimens recovered and 
knowledge of their behavior and habitat prefer­
ences, inhabitants appear to have been opportu­
nistic unionid harvesters in shallows and 
backwaters, and apparently did not mount major 
efforts to harvest larger adults in slightly deeper, 
main-channel waters. 

6. Two valves displayed damage which may have been 
attributable to human manipulation. A number of 
valves showed fractures along growth-rest lines 
which may have been associated with heating. 

7. Only 10 specimens, representing all three species, 
had intact valve margins which could allow specu­
lation on season of harvest. Most of these showed 
moderate to broad marginal growth bands suggest­
ing harvest from late spring through late fall (dur­
ing or after periods of active growth). 

8. Although other unionid species were and are 
present in the vicinity of the 41MV120 site, no 
confmnation of their remains was identified among 
these samples. 

9. A portion of a lateral tooth may have been that of 
bleufer (Potamilus purpuratus), which is not be­
lieved to be native to the Rio Grande. This species 
is abundant in drainages to the north and northeast 
and may have been transported to the site if this 
identification is correct. 
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Chapter 13: Gastropod Remains 

Artie L. Metcalf 

Introduction 

The site is located near the 100th meridian, often con­
sidered an ecotonal area between more eastern and more 
western types of biotas in Texas. This also applies to 
more eastern and more western subspecies of some 
kinds ofland snails, treated below. Blair (1950) in­
cluded Maverick County in the northwestern part of a 
Tamaulipan Biotic Province, which he recognized as 
including the region of Texas south of the Edwards 
Plateau. Goldman and Moore (1946) included a large 
part of northeastern Mexico in their Tamaulipas Bi­
otic Province, including the area opposite Maverick 
County, in Mexico. These and other authors empha­
size that the predominant native vegetation of the 
Tamaulipan Province is brushland. Regarding the Texas 
part of the province, Blair (1950:103) wrote "thorny 
brush is the predominant vegetation type"; for Mexico, 
Goldman and Moore (1946) similarly noted "the area 
is semi-arid and the vegetation is made up mainly of 
thorny shrubs and small trees with a liberal admixture 
of yuccas, agaves, and cacti." 

The latter description seems to characterize well the 
native vegetation in the EaglePass area. Frye (1984), 
in his analysis of the vegetation types of Texas, showed 
the site, 41MV120, as located in "cropland," but the 
nearby, and presumably original, vegetation type 
around the small cropland areas was categorized as a 
"Ceniza-Blackbrush-Creosote bush Brush" association. 
This association is mapped as occurring as a narrow 
strip along the Rio Grande, from western Val Verde 
County southeastward to Zapata County. Again, brush­
land is emphasized. 

The gastropod remains received and analyzed are from 
the archeological site 41MV120. They comprise 308 
lots, individually numbered and bagged in small plas­
tic bags. Each bag indicated excavation unit (ED) num­
ber, level, depth, type of screen: used, lot number, a 
count of number of specimens in each lot, and their 
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total weight. Level numbers used in this chapter are 
the original field designations, and not the revised 10-
cm levels referred to in Chapters 8 (see Appendix C 
for conversions [level vs. level 2]). Appendix H pro­
vides information on the species identified for each 
specimen, except for fragments deemed unidentifiable. 
Each species is discussed in the following section. 

List of Species 

Rabdotus aiternatus, striped rabdotus 

The taxonomic history of the larger bulimulid snails of 
South Texas is complex. In earlier works the generic 
name Bulimulus was employed for these, with Rabdotus 
considered as a subgenus. Pratt (1969) elevated 
Rabdotus to a full genus. Pilsbry (1946: 14 ff.) recog­
nized a subspecies, Bulimulus alternatus mariae , as 
occurring in the Lower Rio Grande Valley and other 
parts of the TamaulipanBiotic Province area of south­
ernmost Texas. Northwestward from the area occu­
pied by B. a. mariae along the Rio Grande Valley of 
Texas, Pilsbry (1946:16) recognized the species 
Bulimulus schiedeanus as occurring. Pratt (1974) re­
stricted Bulimulus (his Rabdotus) schiedeanus to popu­
lations far to the south in Mexico, and employed the 
available name, Rabdotus alternatus hesperius for 
populations in Texas formerly ascribed to schiedeanus. 

Thereupon, Fullington and Pratt (1974:15, Figure 5) 
recognized two subspecies of R. alternatus in Texas. 
The popUlations of southeasternmost Texas, ascribed 
by Pilsbry (1946) to the subspecies B. a. mariae, were 
reassigned to the nominal subspecies, R. a. alternatus, 
whereas more northwestern populations were retained 
in R. a. hesperius, as in Pratt (1974), noted above. 
The result of all this complex assigning and reassign­
ing is to place Maverick County in an area where the 



two subspecies, R. a. alternatus, (formerly mariae) 
and R. a. hesperius might be expected to intergrade. 

Indeed, specimens from site 4lMV120 do include shells 
that could e,asily be assigned to one subspecies or the 
other, as well as many that are intermediate. The more 
southeastern R. a. mariae is referred to as "mariae" in 
some places, below, for convenience. The mariae form 
is characterized by having brown to gray, ragged stripes 
that descend to varying distances from the apical area, 
in some cases to the bottom of the shell. The aperture 
is tan to chocolate-brown in color, and often bears a 
thickened tooth on the columellar wall. In R. a. 
hesperius, on the other hand, the mottled or ragged 
stripes are replaced by widely spaced yellowish-tan 
streaks, narrow and of uniform width, which parallel 
the growth lines. The aperture is white to light tan in 
color, and a columellar tooth is lacking. At 41MV120, 
shells of the hesperius type were common, but both 
forms, as well as intergrades, were present at various 
levels. Thus, there was no readily discernible evidence 
that one form or another was consistently associated 
with certain levels. Perhaps larger samples might re­
veal some recognizable trends. 

Rabdotus dealbatus, whitewashed rabdotus 

This is, by far, the most widespread species of Rabdotus 
in the United States, occurring from Alabama, Ten­
nessee, and Kentucky, to the east, to New Mexico, in 
the west, and from Kansas and Missouri southward 
into northern Mexico. Over this broad area, and espe­
cially to the west, several different subspecies have been 
recognized. In Texas, as mapped by Fullington and Pratt 
(1974:Figure 6) and by Hubricht (1985: Maps 355 and 
356), the nominal subspecies, R. d. dealbatus, is more 
southern and eastern in distribution, and R. d. ragsdalei 
is more western, with a broad zone of intergradation in 
an area on both sides ofthe 100th meridian. This zone 
includes Maverick County. 

The subspecies R. d. ragsdalei differs from the nomi­
nal subspecies mainly in having well-developed ribs 
that parallel the growth lines and, in many cases, a 
more slender shell. Ribs are variously developed in 
specimens from the present site. Shells of some speci-
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mens are especially slender, even for the ragsdalei sub­
species. In general, specimens seem closer to R. d. 
ragsdalei. Neck (1995) assigned Rabdotus dealbatus 
from site 41 UV60, in southwestern Uvalde County, to 
R. d. ragsdalei. 

Succinea luteola, Mexican ambersnail 

Succinea luteola is a widespread species ofthe south­
ern United States and adjacent Mexico. Pilsbry 
(1948:830) interpreted its type locality as being at 
Galveston, Texas. Hubricht (1985:Map 123) mapped 
it as occurring from the Florida Panhandle to West 
Texas. It has also been recorded in New Mexico and 
Arizona. Hubricht (1985:Map 123) showed it as wide­
spread in southern Texas, especially in the Rio Grande 
Valley, where it has been found as far west as EI Paso 
County. 

Hubricht (1961) described an additional species in this 
genus, Succinea solastra, with type locality "near" the 
Bentsen-Rio Grande Valley State Park, Hidalgo County. 
In 1985 (Map 130) Hubricht mapped it from seven 
counties in the southern "peninsula" of Texas, includ­
ing Val Verde and Dimmit counties, to the west and 
east, respectively, of Maverick County. 

Shells of snails in the genus Succinea are notoriously 
difficult to identify to species, and this is true of S. 
luteola and S. solastra. The distinguishing criteria be­
tween these two species were' based mainly on soft 
anatomy in Hubricht's description of S. solastra. Shells 
of solastra were characterized as being smaller at ma­
turity than those of luteola, but this is not borne out by 
actual values given by Hubricht (1961 :30) for solastra 
and by Pilsbry (1948:828) for luteola. Neither do the 
illustrations provided by these two authors show any 
clearly recognizable differences in shell morphology. 
Although Hubricht asserted that solastra had a more 
acute spire, this is not observable (by me, at least) in 
the illustrations. Obviously, the tendency, noted by 
Hubricht, for shells of solastra to be dirt-covered, in 
contrast to those of luteola, is not helpful to the ar­
chaeologist, nor is a purported difference in translu­
cency of shells of much help either. 



It was anticipated that shells from the present locality 
might prove to be easily separable into two groups, 
appertaining to S. luteola and S. solastra. Although a 
few shells tended more to the supposed morphology of 
solastra, most fit comfortably within the taxonomic 
confmes of luteola, where I have assigned them all. 
From a paleoecological point of view, distinguishing 
between the two species may be of little importance. 
Hubricht, in his original description of S so/astra, noted 
(1961 : 31 ) that it was "frequently found associated with 
Succinea luteola." Many of the paratypes of solastra 
were collected inside highway culverts, where snails 
were in dormancy, and attached to inner sides of the 
culverts. Succinea luteola also attaches, when dormant, 
to various surfaces, including small trees and shrubs, 
where I have collected it in the lower Rio Grande Val­
ley. The overall pattern seems to suggest that S. luteola 
is the more common species in the Rio Grande Valley, 
which accords with the assignment made here of 
succineid materials from site 41MV120 to this spe­
cies. 

Linisa texasiana, Texas liptooth 

For over a century (1878-1986) this species was as­
signed to the genus Polygyra. Its more recent taxo­
nomic history has been less stable. It was placed in the 
genus Daedalochila by Richardson (1986) and, in a 
revision of the family Polygyridae, Emberton (1995 :90) 
reassigned it to the genus Linisa. 

As with the two species of Rabdotus, discussed above, 
some authors have recognized eastern. and western sub­
species of L. texasiana in Texas. Cheatum and 
Fullington (1971 :Figures 3 and 4) mapped the nomi­
nal subspecies, L. texasiana texasiana, as occurring 
widely in eastern Texas. They assigned populations 
from the Edwards Plateau region in central Texas vari­
ously to both the nominal subspecies and to L. texasiana 
texas ens is . They mapped the latter subspecies as oc­
curring from Maverick County, northwestward, in the 
Rio Grande Valley, as well as in the Pecos River re­
gion, and in the Trans-Pecos westward to Brewster and 
Reeves counties. 

Hubricht (1985:Map 373) mapped this taxon as a spe­
cies only, not as two subspecies. This may be the bet-
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ter approach as distinctions between the two subspe­
cies are subtle. Linisa t. texas ens is has a smoother, 
slightly more depressed shell, and a "somewhat" wider 
umbilicus than the nominal subspecies according to 
Pilsbry (1940:619). Like Cheatum and Fullington, 
Pilsbry (1940 :618 ff.) assigned specimens from Mav­
erick and nearby counties to both subspecies, while 
noting that "it is a variable species." Cheatum and 
Fullington (1971:13) suggest a clinal gradation from 
one subspecies to the other across Texas. This seems 
to accord well with the situation at 41MV120, where 
fossil specimens seem more or less intermediate be­
tween the more heavily ribbed shells seen in L. t. 
texasiana and the weakly ribbed, almost smooth shells 
seen in extreme examples of L. t. texasensis. 

The three species Rabdotus alternatus, Rabdotus 
dealbatus, and Linisa texasiana all share a history of 
problematic taxonomic allocations in regard to how many 
subspecies, if any, should be recognized, and what the 
distributional patterns of such subspecies would be. In 
all three cases, the area bordering the 100th meridian, 
including Maverick County and site 41MV120, is in a 
zone of intermediacy between two subspecies. Perhaps 
this is related, in some ways, to differing ecological con­
ditions encountered, east to west, such as those that were 
utilized in setting up the biotic provinces discussed above, 
especially as regards a more eastern Tamaulipan and 
more western Chihuahuan province, of pertinence here. 
Since the area studied here is in this zone of interme­
diacy, in regard to subspecific allocations, it seems judi­
cious merely to utilize the species names without 
attempting to make subspecific distinctions. This ap­
proach is generally followed hereafter, including Ap­
pendixH. 

Discussion 

The two most salient aspects of the 41MV120 gastro­
pod assemblage are: 1) the absence of smaller gastro­
pods (i.e., less than 5 mm in greatest dimension), and 
2) the absence of aquatic gastropods. Typically, a natu­
ral fossil assemblage will contain more smaller than 
larger specimens (less than vs. more than 5 mm in great­
est dimension). Since lis-inch mesh sieves were em­
ployed in processing about half( 48 percent) ofthe lots 



considered here, at least some smaller shells should 
have been retained if they were present. 

A typical situation involving a natural assemblage is 
provided in a report prepared by Raymond W. Neck 
(1995) for a site (41UV60) in stream-deposited allu­
vial sediments located in southwestem Uvalde County, 
some 75 km northeast of the Eagle Pass area. At that 
site three species of aquatic gastropods and one fmger­
nail clam were reported, together with 16 species of 
land snails. 

Of the 16 species of land snails, eight have adults 
exceeding one centimeter in either length or dia­
meter of shell, and are not shaped so as to pass through 
a I Is-inch screen. These include Helicina orbiculata, a 
succineid, Glyphyalinia umbilicata, Rabdotus 
alternatus, R. dealbatus,R. mooreanus, Thysanophora 
horn ii, andPolygyra texasiana. In four species, trials 
indicate that the largest specimens do not pass through 
the lis-inch mesh: Strobilops texasiana, Helicodiscus 
singleyanus, Hawaiia miniscula, and Pupoides 
albilabris. However, P. albilabris is a slender, cylin­
drical snail, and will pass through such mesh if ori­
ented with smaller dimension vertical. Four species are 
small enough to pass easily through lis-inch mesh: 
Gastrocopta pellucida, G. procera, G. contracta, and 
Deroceras sp. (fossil slug plates). Ofthe aquatic spe­
cies reported by Neck, mature specimens ofthree spe­
cies would not pass through lis-inch mesh: Physella 
virgata, Planorbella trivolvis, and a Pisidium finger­
nail clam. Specimens of the fourth species, an 
Amnicola, could pass through such mesh. 

It should be emphasized that Neck employed hand-pick­
ing' and also used screens with mesh as small as .0234 
inch, so that the recovery of even the smallest snails 
would be expected; however, if 41MV120 represented a 
natural assemblage, it seems likely that there should have 
been present at least some smaller species and juveniles 
oflarger species in the size range of3-7 mm, even with 
the I Is-inch mesh screen used. Of course, it is quite pos­
sible that some of the species reported by Neck did not 
occurat41MV120; however, four of the species reported 
by him are represented there by larger shells. It is diffi­
cult to envision a natural assemblage in which there 
would not be present some juveniles of these four spe-
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cies in the size range of 3-7 mm; but these are lacking. 
This suggests that the 41MV120 gastropod assemblage 
was not deposited by natural fonnation processes, but 
was brought to the campsite by humans. Larger indi­
viduals are also represented at the Mariposa site in nearby 
Zavala County, where Montgomery (1978:102-103) 
interprets their presence to human activities. 

In contrast to the lack of aquatic snails at the site, shells 
of aquatic mussels (bivalves) have been recovered 
(Chapter 12). It seems that both gastropods and the 
bivalves can be considered artifacts, in the sense of 
having been transported to the site by its inhabitants 
for some useful purpose or purposes. Mussels are of­
ten associated with archaeological sites. Flesh likely 
was used for food, although Pannalee and Klippel 
(1974) found it not to be very rich, calorie-wise. Shells 
probably were used in producing various utilitarian and 
ornamental objects, as discussed by Pearce and Jack­
son (1933:120) in connection with an archaeological 
site in nearby Val Verde County, Texas. Mussels still 
inhabit nearby streams, the Rio Grande and Elm Creek, 
where also, presumably, ancient inhabitants of the site 
could have collected them. The absence of aquatic gas­
tropods seems to indicate that these, on the other hand, 
were not being brought to, and utilized at the campsite 
as were mussels (see Chapter 12). 

In contrast to the above, land snails seem to have been 
gathered and brought to camp. They may have been 
found and collected at anytime of year, but perhaps it 
was especially easy to collect them at times when snails 
were donnant and attached to various plants. This is 
often tenned estivation, but it appears that in the rela­
tively wann climate of the Tamaulipan Biotic Prov­
ince, above-ground donnancy may occur during dry 
periods at other times of the year than in summer. I 
have observed succineids attached to trunks and 
branches of small trees in the region in mid-winter, 
and have seen specimens of Rabdotus alternatus at­
tached to plants in the Eagle Pass area in early spring. 

Rabdotus alternatus is, no doubt, the most commonly 
observed land snail in the site area, both by present 
and, presumably, by ancient inhabitants, because of 
its large size, and its tendency, when donnant, to at­
tach to various structures up to a meter or more above 
ground. Hubricht wrote (1960:68) of this species that 



"one has but to drive along the highway to locate colo­
nies." He termed it a "semiarboreal" species. Pilsbry 
noted (1946: 17) that R. alternatus may be seen "sealed 
to large cactus, mesquite, coarse grass and shrubs, and 
on fence posts and telephone poles, even to the very 
top in the full glare of the hot sun." The flat leaves of 
agaves and yuccas also provide good places for at­
tachment by this species during dormancy. Pilsbry 
(1946: 12) also found Rabdotus dealbatus ragsdalei, 
together with Linisa texasiana, "hidden under the dead 
reversed leaves which thatch the trunks of yuccas." 
Thus, all four species of land snails present in the 
41MV120 assemblage are lrnown to attach to plants, 
at least at some times when in dormancy. 

Possible ways in which land snails may have been uti­
lized by native people in South Texas have been sum­
marized by Clark (1973). He suggested that they might 
1) have been collected for protein-rich food; 2) have 
been collected for ornaments; 3) have been carried in­
advertently to campsites, attached to vegetation; or 4) 
"represent a natural population ... attracted by de­
composing midden refuse" (Clark 1973). Of course, 
there could be some combination of these factors, as 
well. It has been pointed out by Hester and Hill 
(1975a:38) that, after being boiled, bodies of snails 
are easily extracted from the shell, leaving it intact. 
Such empty shells could, conceivably, have been uti­
lized, subsequently, as ornaments. The shells at site 
41MV120 are unburned, indicating that if they were 
cooked, they would have been boiled rather than placed 
directly in the fire or ashes (also see Montgomery 
1978:102-103). 

There has been considerable discussion, pro and con, 
about the food-use hypothesis, especially whether 
bulimulid snails (Rabdotus) were eaten by Native 
Americans in southern Texas. This has been discussed 
in papers by Allen and Cheatum (1961:295), Clark 
(1973:24; 1976:13, 14), Hester and Hill (1975:37, 38), 
Mueggenborg (1994:58), Schuetz (1961 :203), and 
Suhm (1957:51). Mueggenborg (1994:58) cites fur­
ther papers indicating ethnohistoric evidences for the 
use of snails as food by hunter-gatherers in South Texas, 
and biochemical evidences of high protein levels in 
Rabdotus. Protein as a dietary component may have 
been salubrious, and was a factor not considered by 
Parmalee and Klippel (1974) in their study of caloric 
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content (only) in freshwater mussels. Supplemental 
protein might have been especially welcomed if there 
were times when site 41MV120 occupants were re­
stricted to a diet preponderantly of carbohydrates for 
whatever reason (seasonal or climatic factors? lack of 
success in hunting?). There have been some reserva­
tions concerning the food-use hypothesis, since snail 
radulae have not been reported in human coprolites 
preserved in rock shelters in Texas (Clark 1976:14). 
However, it seems possible that radulae were simply 
extracted during food preparation or after cooking (boil­
ing?), or that they were expectorated. The hypothesis, 
listed above, suggesting that some shells found at camp­
sites, like the present one, might have represented snails 
looking for edible debris, both during or after camp 
occupation, does not seem applicable to this assem­
blage. Such visitors should have included some small 
snails, either small species or juveniles oflarger spe­
cies. As noted, snails of this size are generally not in­
cluded in the 41MV120 assemblage. Similarly, 
vegetation carried to camp likely would have had snails 
of diverse sizes attached. Perhaps the ornament-col­
lection hypothesis is least vulnerable of those listed by 
Clark (1973), since necklaces of Rabdotus shells have 
actually been found in rock shelters in the region (see 
below). Nevertheless, the large numbers of shells re­
ported from some campsites make the food-hypothesis 
difficult to reject. Presence of such large numbers of 
Rabdotus dealbatus shells in rock shelters in Texas 
led Allen and Cheatum (1961 :293,295) to contend that 
these snails were likely used as food. 

One might speculate that 41MV120 campsite inhabit­
ants could have gone out with some kind of container, 
and picked snails off of plants much as they might have 
picked berries or the tunas (fruits of Opuntia cacti). 
Such a scenario is suggested, since it might have in­
cluded picking off even the relatively small Succinea 
luteola and Linisa texasiana, possibly incidental to 
collecting the larger, meatier Rabdotus. WhatSuccinea 
and Linisa might have been used for is not clear. There 
is not much flesh in such snails, but possibly it was a 
gourmet delicacy, or perhaps even a few small snails 
were welcomed during times offood shortage. Clark 
(1976:14) quotes from a Relacion ofCabezade Vaca 
suggesting that food shortages in the region may have 
driven people to eat even less palatable food than small 
snails. It is possible, also, that these small snails might 
have been used.in making ornaments such as neck-



(1933:29, 118, Figure 4, PI XXVII) a necklace con­
sisting of 21 shells of Rabdotus alternatus hesperius 
obtained from a rock shelter in Val Verde County, not 
far to the northwest of 41MV120. 

In addition to intact shells, many fragments of Rabdotus 
alternatus occur in the 41MV120 assemblage. If snails 
were being boiled and used for food, perhaps in some 
specimens it was difficult to extract the bodies, so shells 
had to be broken. However, it is less conjectural merely 
to suppose that trampling by prehistoric occupants and 
archaeological excavations would have resulted in 
breakage of many shells. 

Summary 

In summary, it seems most likely that the presence of 
shells offour species ofland snails at site 41MV120 is 
attributable to their having been brought to the camp­
site by humans, who used them as a source of food and 
possibly ornaments. Thus, the shells comprise an arti­
ficial, rather than a natural assemblage. Lacking the 
greater species diversity (including presence of smaller 
species), which might be found in a natural assemblage, 
I suggest that the selective tastes of the ancient snail­
gatherers hamper efforts to visualize paleoecological 
conditions; however, the four species occurring in the 
fossil assemblage still occur in the immediate area to­
day. This suggests that conditions typical of the north­
western part of the Tamaulipan Biotic Province, today, 
may also have prevailed at the time when the fossil 
fauna was still a living one. This interpretation accords 
well with that of Neck (1995) derived from his study 
of mollusks in a section of alluvial sediments (41 UV60) 
in Uvalde County, Texas, involving almost four times 
as many species as were found at 41MV120. Neck 
(1995) concluded that "snail species of this area have 
been the same for at least 3000 years." This exceeds 
the ages, indicated above for site 41MV120, by a mil­
lennium, increasing confidence that the paleoecologi­
cal conditions and biota in the area of Eagle Pass were 
probably not greatly different from those observed at 
present, at least within areas that have not been greatly 
affected by human modifications ofthe past few cen­
turies. 
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Chapter 14: Faunal Remains 

Barbara A. Meissner 

Only 15 bones were recovered from the 41MV120, of 
which only four could be identified to any taxonomic 
level lower than Class. These were all ofthe genus Rana, 
the true frogs, of which R. catesbeiana (the bullfrog) 
and R. pipiens (the leopard frog) are the most common 
in the area today (Stebbins 1985). As is COlllillon in bur­
ied remains of even adult amphibians (Olsen 1968:63), 
only the diaphyses of the long bones were present. 

Table 14-1 is a provenienced list of the recovered bone. 
This includes information on excavation unit, level num­
ber of specimens, taxon, and notes. Level numbers used 
in this table are the original field designations, and not 
the revised 10-cm levels referred to in Chapter 8 (see 
Appendix C for conversions [level vs. level 2]). 

The absence of recovered bone in this site may be attrib­
uted to several factors, including absence of bone depo­
sition and bone preservation variables, such as cultural 
taphonomic processes and diagenesis. The near absence 

of bone may be largely due to the lack of bone deposi­
tion at the site in the first place. Ethnographic descrip­
tions of Native American subsistence practices in the 
sixteenth and seventeenth centuries indicate that, at 
times, bones of both land animals and fish were pounded 
into a fine meal and eaten (Cabeza de Vaca 
1961[1871]:103). Little bone would be expected in a 
site at which this custom was practiced. If the site was 
used largely as a camp while processing vegetal re­
sources andlor hunting very small animals such as mice 
and mimlOws, one would again not expect a great deal 
of bone deposition, as the latter were often eaten whole 
(Sobolik 1991:110). 

Bone preservation is another factor to be considered in 
understanding the small count of vertebrate remains 
recovered from this site. Cultural practices such as 
smashing the bone into small pieces to be boiled for 
bone grease extraction could seriously impact the abil­
ity of the bone to survive long periods of burial. Small 

Table 14-1. Faunal Remains Taxa 

Unit Level # wt. (g) Taxon Notes 

8 1 1 .04 Vertebrata Little weathering 

1 .08 Mammalia Little weathering 

10 2 1 .08 Vertebrata Pitted 

11 1 1 .55 Mammalia Possible chop mark on one end; pitted 

2 2 1.04 Mammalia Badly pitted 

11 4 .06 Raila sp. Femur, humerus and 2 unidentified long bone 
fragments; bone is not weathered. 

14 1 1 .06 Mammalia 

16 3 1 .62 Mammalia Possible chop marks on both ends; 1 end has slight 
smoke discoloration; surface is slightly pitted. 

19 3 1 .37 Vertebrata Pitted 

20 2 1 1.26 Mammalia May be part of the maxilla of a medium-sized 
mammal; slightly pitted. 

29 9 1 .05 Vertebrata Slight weathering. 
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bone fragments tend to preserve less well than larger 
ones (Von Endt and Ortner 1984). 

No detailed examination of the diagenetic processes 
commonly encountered in archaeological sites in South 
Texas is currently available, however, Chaplin 
(1971: 16-18) suggests that at least four properties of 
the depositional matrix affect skeletal tissue preserva­
tion: pH, aeration, water regime, and bacterial and fun­
gal action. In general, acidic soils inllibit bacterial action 
but will dissolve the mineral component of bone, de­
pending to a large extent on the amount of water per­
colating through the matrix (Lyman 1994:421); 
however, in a well-aerated basic matrix the organic 
component decays more rapidly, exposing the mineral 
component to leaching (Lyman 1994:442). 

Most of the bone recovered from this project shows a 
slight to severe pitting of the surface consistent with 
chemical weathering of the bone (Lyman 1994:442). 
Only two small pieces show distinct signs of weathering 
caused by exposure on the smface. Some of the bone 
shows little weatheling of any kind, but all of the bone 
exceptthe frog bone (Rana sp.) is extremely fragmented. 
Two pieces show some evidence of having been chopped, 
but their small size makes it impossible to be certain. At 
least three of the bones show some evidence along at 
least one broken surface of having been broken while 
the bone was still fresh. 

Open campsites in South Texas often have few verte­
brate faunal remains (Hester 1995:439), although this 
is not always the case (see Black 1986); however, sites 
with poor bone preservation usually have a much higher 
bone count than was seen in this site. In other words, 
while identification of bone may be impossible, mak­
ing it "analytically absent" (Lyman and O'Brien 1987), 
even very poor conditions for bone preservation should 
leave more badly fragmented and unidentifiable bone 
than was seen in this site. In conclusion, though the 
poor condition of bone in open campsites is a common 
phenomenon in South Texas, cultural processes must 
be considered an important factor in the near-absence 
of bone from site 41MV120. 
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Chapter 15: Historic Artifacts 

Anne A. Fox 

Introduction 

All historic artifacts recovered from the excavations at 
site 41MV120 can be dated to the twentieth century. No 
surface artifacts were collected. Of the 79 total artifacts 
analyzed, the majority (51) are bottle glass which are 
common in post-1900 historic deposits. Table 15-1 pre­
sents an inventory of the artifacts by provenience. Level 
numbers used in this table are the original field designa­
tions, and not the revised 10-cm levels referred to in 
Chapters 8 (see Appendix C for conversions [Level vs. 
Leve12]). 

Historic Artifacts from 41MV120 

Glass Containers 

Of the 51 glass container fragments recovered, 31 (63 
percent) are from modern brown glass beer bottles. The 
others were clear and bright green bottle fragments. 
No diagnostic fragments were recovered except for the 
rim of one beer bottle. 

Ceramics 

Two sherds of common whiteware were recovered, both 
from EU 11. They appear to be from the same vessel, 
although one was fl:om Levell and the other from Level 
5. This particular ceramic variety has been in use since 
the late-nineteenth centmy and continues to be avail­
able today. 

Thin Metal 

Fragments of thin rusted metal generally represent tin 
cans, which are nearly always present on sites of this 
period. The three fragments from this collection are 
too small to identify further. 

184 

Nails 

All the nails recovered are wire nails which would have 
been made after the late-nineteenth century. One com­
plete six-inch nail was found, the rest were fragments 
of much smaller nails. 

Wire 

One fragment of wire with a maximum diameter of 
lis-inch and about three inches long came from EU 
23, Levell. 

Cartridges 

Three metallic rifle cartridges were excavated, two are 
.22 caliber ShOli and one is .22 caliber long. They came 
from valious levels in EUs 16,23, and 25. 



Table 15-1. Historic Artifacts 

EU Level Lot# Description Count 

4 11 26 brown glass 1 

12 34 clear glass 1 

6 9 66 brown glass 1 

10 69 brown glass I 

7 3 80 brown glass 2 

6 85 brown glass 1 

8 1 102 brown/ clear gl ass 2 

5 309 brown glass 1 

9 1 127 plastic I 

127 brown glass 1 

2 130 brown glass 1 

130 plastic 1 

131 wire 7 

11 I 351 white ware I 

351 brown/green glass 3 

2 353 tin can(?) 2 

5 362 white ware 1 

16 1 626 22 cal. short casing 1 

5 639 brown glass I 

19 3 777 clear glass 1 

9 790 plastic 2 

20 1 676 brown glass 1 

2 697 brown/ green glass 2 

3 684 brown glass 2 

21 2 1228 brown/green 2 

3 1241 brown glass 1 

22 surface 801 brown glass 2 

1 802 brown/ clear/ green 11 
glass 

803 wire 1 

804 brown/clear glass 2 

3 806 brown glass 1 

23 1 728 wire 1 

3 735 22 cal. short casing 1 

6 738 clear glass 1 

25 4 1276 22 cal. long casing 1 

26 4 611 clear glass 7 

30 5 538 wire 4 

7 539 tin can 1 

36 8 1303 clear glass 1 

37 2 973 brown glass 1 

5 1401 brown glass 1 

38 2 1126 clear glass 1 

1126 wire 1 
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Chapter 16: Site Structure 

Bradley J. Vierra 

Excavations reveal that site 41MV120 was periodi­
cally inundated by Rio Grande flood waters, and that a 
series of stratified layers was preserved within the de­
posits. Chapter 8 describes the intricacies of the site 
stratigraphic sequence, and Chapters 9-15 provide a 
descriptive baseline for the various material classes 
recovered from the site. This chapter addresses the is­
sue of site structure; that is, the spatial distribution 
and relationship between the various features and ma­
terial classes on the site. Information derived from the 
previous discussions is used to provide a synthetic per­
spective oflong-term site organization and use. 

The chapter begins with a summary of site geomor­
phology, including depositional context and strati­
graphic sequence. This discussion is followed by a 
review of the chronological information, which de­
scribes the temporal relationship between the site de­
posits. The subsequent sections involve studies of 
varying scales in site structure. This begins with a gen­
eral comparison of artifact density by block excava­
tion areas. Then the scale shifts to individual excavation 
levels, and the implications of site organization on 
material class density and composition. The final sec­
tion identifies specific sediment packages of Analyti­
cal Units (AUs) which could represent limited periods 
of site occupation; a compositional analysis is then con­
ducted of the defined AUs. 

Site Geomorphology 

The stratigraphic sequence at 41MV120 is the result 
of the shifting position of the Rio Grande channel rela­
tive to the site area (Chapter 7). Underlying point-bar 
deposits reflect the presence of the Rio Grande chan­
nel in the immediate area of the site ca. 6000-3000 
B.P. During the site occupation (ca. 2200-1200 B.P.), 

the ancient confluence of the Rio Grande and Elm Creek 
moved about one kilometer to the south. By about 1000 
B.P., the river channel was down cutting and therefore 
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depositing very little sediment across the site. Instead, 
the surface is characterized by relative stability, with 
little evidence of human occupation. 

Nordt's study (Chapter 7) of the alluvial stratigraphy 
at the site identified the presence of floodplain and un­
derlying point-bar deposits (or facies). The floodplain 
facies could be separated into three lithofacies (See 
Figure 7-6 for a graphic illustration of backhoe trench 
profiles with defined lithologies). Unit 2-fl directly 
overlies the point-bar facies. It represents the rapid 
deposition of overbank deposits over the site area from 
ca. 2200-2000 B.P. There is a high potential for the 
preservation of archaeological materials in this 
lithofacies, due to the rapid buildup of sediments. In 
contrast, Unit 2-£2 exhibits a much reduced sedimen­
tation rate (ca. 2000-1900 B.P.). This rate is about 10 
times less than that exhibited by Unit 2-fl' with the 
subsequent formation of the Ab 1 paleosol. The lower 
rate of deposition for this lithofacies indicates that it 
has a lower potential for preservation. In addition, the 
deposit is much thinner, and there is a greater likeli­
hood of mixing archaeological materials. Aggradation 
increases during the formation of Unit 2-D (ca. 1900-
1200 B.P.), but at a rate five times less than that exhib­
ited by Unit 2-fl. This increase in sediment deposition 
may be due to the movement of the channel nearer to 
site, or increased chatmel discharge and flood frequency. 
The deposits thicken to the west in Area 4, which con­
tain a higher potential for preservation. 

Periods of increased occupational intensity were iden­
tified through the stratigraphic profile by analyzing the 
abundance and distribution of debitage and charcoal. 
Unit 2-fl witnesses the highest levels of occupational 
intensity in Area 1. Artifact density increases from 120-
70 cm, and then decreases in Units 2-£2 and 2-D. A 
similar pattern is exhibited in Area 2 where Unit 2-fl 
also exhibits the highest levels of occupational inten­
sity, then decreases in the upper levels. This pattern 
contrasts with that observed for Area 3. In Area 3 there 



is a more even distribution of archaeological materials 
through the sequence, but with the highest levels of 
occupational intensity being represented in the lower 
part of Unit 2-f3. The few remains present in Area 4 
are mostly present in Unit 2-f3. Overall, occupational 
intensity declines over time at the site, in conjunction 
with decreasing flooding. Areas 1 and 2 witnessed in­
tense early occupations (ca. 2200-2000 B.P.), and Ar­
eas 3 and 4 more intense later occupations (ca. 
1900-1200 B.P.). 

Site Chronology 

The occupational history represented at 41MV120 is 
complicated given the evidence for multiple occupa­
tions and activity areas across the site. Nonetheless, 
radiocarbon dates and diagnostic projectile points in­
dicate that these occupations were primarily limited to 
the Late Archaic period. 

Table 16-1 provides information on the radiocarbon 
dates obtained from the site. The archaeological date 
range is from approximately 1240-3200 B.P. These 
dates span the length of the Late Archaic period, which 
Hester (1995:441) defines fr:om ca. 2400-1300 B.P. A 
variety of Late Archaic point types have also been de­
fined for South Texas, including Shumla, Marcos, 
Montell, Ensor, Frio, Ellis, Fairland, Frio, Catan, and 
Matamoros (Hester 1995:441-442). Shumla, 
Desmuke, Langtry, Marcos, Montell, Marshall, and 

Ensor point types were recovered from the excavations 
at 41MV120. The Shumla points are consistently found 
in the lower levels of these excavations. Three of the 
five Shumla points are present in Unit 2-fl, with one 
of these being directly associated with a date of 
2200±50 B.P. Desmuke and Langtry points were also 
recovered from Unit 2-fl in Area 1. In contrast, the 
remaining point types were found in the middle and 
upper levels of the excavations. Marshall and Montell 
points are present in the upper portion of Unit 2-fl in 
Area 2, and Marcos and Ensor points in Unit 2-£1 in 
Areas 1 and 4, respectively. Both these latter point types 
are associated with a buried Ab 1 horizon which dates 
to ca. 1900 B.P. Ensor points are also present in Unit 2-
f3 in Areas 3 and 4. Hester (1978:42-43) reports fmd­
ing Ensor and Montell types overlying Marcos and 
Shumla types at site 41ZVlO. The stratigraphic se­
quence at 41MV120 indicates a relative chronological 
placement from early to late ofShumlalDesmuke (lower 
2-fl), LangtrylMontelllMarshall (upper 2-fl), Marcos/ 
Ensor (2-£1), and Ensor (2-f3). Langtry and Marshall 
point types date to the middle Archaic in the Lower 
Pecos region (Turpin 1991); however, they overlie 
Shumla and Desmuke types at 41MV120. It is unclear 
as to whether this represents some form of disturbance, 
the scavenging and reuse of the artifacts, or a later 
date for these point types 

The stratigraphic sequence defmed in Area 1 provides 
the only consistent set of radiocarbon dates for the site. 
These dates consist of 1240, 1970, and 2200 B.P., and 

Table 16-1. Radiocarbon Dates from 41MV120 

Provenience 
Levell 

Date B.P. Laboratory # Material 
depth 

2 4 1460± 50 Beta-82289 wood charcoal 

3 6 1240± 50 Beta-82290 wood charcoal 

6 5 760±50 Beta-l 04966 mesquite charcoal 

7 9 3200± 50 NSRL-3531 mesquite charcoal 

15 9 1970± 50 NSRL-3534 mesquite charcoal 

22 8 3050± 50 NSRL-3533 mesquite charcoal 

33 12 2200± 50 NSRL-3535 mesquite charcoal 

39 7 540±40 Beta-l 04967 acacia charcoal 

BHT 12 150 cm 1940± 40 NSRL-3532 legume charcoal 
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accurately reflect the date range as defined by Hester 
(1995) for the Late Archaic. The two ca. 3000 B.P. 

dates in Areas 2 and 3 are significantly older than the 
others on the site (i.e., greater than two sigma). Both 
dates are stratigraphically located above younger de­
posits. For example, the 3200 B.P. date from Area 2 is 
situated in the Bw2 horizon above the Bcb1 horizon 
which is dated to 2200 B.P. This latter date is consis­
tent with the dated sequence in Area 1. The 3050 B.P. 

date from Area 3 is also located in the Bw2 horizon, 
but one situated above the Ab 1 paleosol. Two separate 
dates of ca. 1900 B.P. have been obtained from this 
paleosol in the eastern and western sections of the site. 
Therefore, these ca.3000 B.P. dates are not consistent 
with the stratigraphic and radiocarbon evidence as ex­
hibited across the site. 

These older samples might reflect bioturbation, with 
the small pieces of charcoal having originated in the 
lower point-bar deposits. The sample from Area 2 is 
situated adjacent to these deposits; however, the sample 
from Area 3 is located in the same level as the main 
occupation in the block. An alternative explanation is 
that these samples represent the "old wood problem" 
with ancient dead wood being used as fuel at the site. 
Schiffer (1986:21) has dated specimens of mesquite 
from modem surface collections and dead wood from 
standing trees in southern Arizona to ca. 970±430 B.P. 

and 1007±153 B.P., respectively. It could be that the 
ca. 3000 B.P. dates are derived from a similar old fuel 
population since both are present in the same horizon, 
but do not correlate with the rest of the stratigraphic 
and radiocarbon evidence. Nonetheless, isolated char-

coal fragments from alluvial soils are not a reliable 
source for dating cultural deposits. They are easily af­
fected by a variety of taphonomic processes, and are 
more likely to be moved through the soil profile than 
charcoal recovered from intact features. 

An additional charcoal sample was submitted for AMS 
dating to clarify the old wood problem. A small piece 
of unidentifiable wood charcoal from ED 11 (Level 
11) in Area 3 was selected. This sample is located in 
the unit adjacent to that with a 3050±50 B.P. date; how­
ever, it is situated about three levels lower at the con­
tact between the silty soils and the underlying point 
bar sands. The sample yielded a date of 2940±50 B.P. 

(NSRL-3998), and is statistically the same as the 3050 
B.P. date. This may indicate that the ca. 3000 B.P. wood 
charcoal on the site is associated with the top of the 
point bar deposits. It could be that the wood in ED 22 
(Level 8) is actually disturbed, and was ultimately de­
rived from a lower context. 

Excavation Blocks and 
Isolated Units 

The previous sections have provided the background 
for site depositional context, and temporal placement 
of the site deposits. This section begins the study of 
site structure through the general analysis of artifact 
distribution by block excavation area. Table 16-2 pre­
sents information on the distribution and density oflithic 
artifacts by block excavation area (1-4), and isolated 

Table 16-2. Distribution and Density of Lithic Artifacts 

Prov-
Cores Debitage 

Ret. Ground m3 Artifacts Cores Ret. Tools 
enience Tools stone excavated per m 3 per m 3 per m3 

Area 1 4 4538 25 1 8.40 551.9 0.27 2.86 

Area 2 3 1825 19 0 9.30 210.3 0.41 2.76 

Area 3 5 1288 19 0 6.70 195.2 0.80 2.17 

Area 4 0 35 4 0 4.45 8.6 0.00 0.67 

IU2 0 152 0 0 1.20 126.7 0.00 0.00 

IU4 0 86 0 0 1.20 71.7 0.00 0.00 

IU6 0 128 1 0 1.20 107.5 0.00 0.83 

IU8 0 531 3 0 1.20 445.0 0.00 2.50 

IU 10 1 466 7 0 1.20 395.0 0.83 5.83 
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units (IUs) (2, 4, 6, 8, and 10). Lithic artifact densities 
vary across the site in respect to the mean number of 
artifacts per cubic meter excavated. These densities 
can be divided into high (395.0-551.9), medium 
(195.2-210.3) and low (8.6-126.7) concentrations. The 
highest artifact concentrations are present in Area 1 
and IUs 8 and 10. Medium artifact densities are repre­
sented in Areas 2 and 3, and low artifact densities in 
Area 4 and IUs 2 and 4. The highest artifact densities 
are present at the eastern end of the site adjacent to 
Elm Creek, and the lowest at the western end of the 
site. 

Not only does lithic artifact density decline from east to 
west, but other material classes decline as well (Table 
16-3). For example, the maximum weight per level of 
burned rock and mussel shell decreases across the site, 
with Areas 2 and 3 exhibiting similar maximum weights. 
There are relatively few snail remains represented on 
the site, but these also decrease from east to west, with 
Areas 1 and 2 being the most similar. 

This general pattern would seem to reflect that the oc­
cupation of 4lMV120 was primarily oriented toward 
Elm Creek; however, Area 4 does contain relatively 
more recent deposits with much less cultural material. 
Nonetheless, the high artifact densities represented at 
the eastern section of the site indicate that buried cul­
tural deposits may extend further toward Elm Creek. 
This is represented by a continuation of this large sur­
face scatter to adjacent sites 41MV107 and 41MV109 
which are located on the eastern side of the creek. 

The mean site lithic artifact density per cubic meter is 
275.0; however, there are subtle variations in artifact 
density within the block excavation areas. Artifact den­
sities in Area 1 range from 406.3-750.0 artifacts per 
cubic meter with the highest densities in three contigu-

ous EUs (32, 33, and 36), and EU 12. In Area 2 the 
artifact densities range from 142.2-368.0 artifacts per 
cubic meter. Three contiguous EUs located in the north­
west comer of the block (18, 20, 21) contain the high­
est densities in this area. Artifact densities in Area 3 
range from 134.3-263.3 artifacts per cubic meter. The 
EUs with the highest artifact densities are situated at 
the east end (11 and 22) and northwest comer of the 
block (25 and 26). EUs 11 and 22 are located to the 
immediate south of the Feature 10, a charcoal and 
burned rock lens exposed in BHT 10. These units are 
situated to the west ofIU 8 which also contains a high 
artifact density of 445.0. Lastly, Area 4 contains very 
few artifacts with individual grid densities ranging from 
only 0.0-18.0 per cubic meter. 

Ifwe look at lithic artifact density solely by EU, then 
these densities appear to be distributed into four groups: 
1) 0-49, 2) 50-299, 3) 300-499, and 4) 500+. Most 
of the EU s contain low artifact densities of less than 
300 (n=26); whereas, only eight contain densities of 
300-499, and six have densities of500. All six of the 
500 or higher density EUs are located in Area 1, with 
five ofthe 300-499 group also being present in Area 
1, a single EU in Area 2, and both IUs 8 and 10. Area 
4 contains all six of the lowest density EUs. 

There are too few cores to make any meaningful state­
ment about artifact densities, but they occur in areas 
with artifact densities ranging from 134.3-489.2. Table 
16-4 provides information on debitage type by area 
and isolated unit on the site. The data on IUs 8 and 10, 
as well as 2 and 4, have been combined to increase the 
sample sizes of these adjacent units. Area 4 was ex­
cluded from the analysis because of its small sample 
size. A chi-square test of the contingency table indi­
cates that there is significant difference between these 
areas in respect to the distribution of debitage types 

Table 16-3. Artifact Distribution by Area 

Lithic Artifact Maximum Burned Rock Maximum Mussel Shell Maxim urn Snail Shell 
Area Density per m 3 per level (g) per level (g) per level (g) 

1 551.9 954.5 106.7 10.0 

2 199.2 625.7 17.7 10.5 

3 107.5 734.8 21.6 7.7 

4 0.8 495.3 5.2 1.3 
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Table 16-4. Debitage Type by Area and Isolated Unit 

Top value in cell represent artifact count and bottom value represents adjusted residuals. 
Significant (p=:s:.05) positive values are shown in bold. 

Area and Isolated Unit 
Debitage Type 

1 2 

angular debris 495 140 
-5.0 -7.1 

core flake 1932 691 
7.5 -0.9 

biface flake 372 151 
-0.7 -0.2 

undo fragment 1685 833 
-3.6 6.6 

other 54 10 
-0.6 -3.1 

Chi-square= 419.8, df=16, p=<O.Ol 

(chi-sq=419.SS, df=16, p=<O.Ol). There is relatively 
more angular debris than expected in IUs Sand 10, 
and 2 and 4, and more core flakes in Areas 1 and 3. 
Area 3 also contains more biface flakes and "other" 
flakes than expected, and Area 2 more undetermined 
flake fragments. The "other" flakes in Area 3 prima­
rily reflect pot lids (associated with Feature 1O?), and 
most of the undetermined flake fragments in Area 2 
are probably broken biface flakes. 

There are also some differences in retouched tool den­
sity across the site. Retouched tool artifact densities 
for individual EUs can be divided into three groups: 
1) 0.0-1.7 (n=lS), 2) 2.5-3.7 (n=lS), and 3) 4.1-6.7 
(n=6). The units with the highest densities of retouched 
tools are present in Area 1 (EU 1, 12), Area 2 (EU 
16,21,37) and in IU 10, with artifact densities from 
142.5-652.0. Overall, retouched tool densities are 
highest in Area 1 (1.7-6.0) and IU 10 (5.S), some­
what lower in Areas 2 (0.0-6.7) and 3 (0.0-3.3), and 
the lowest in Area 4 (0.0-2.5) and IUs 2 (0.0), 4 (0.0), 
and S (2.5). This pattern is similar to the general ar­
tifact density pattern exhibited across the site. 

Figure 16-1 illustrates the distribution of proj ectile point 
types across the site. Shumla points have the widest 
distribution, being present in Areas 1, 2, and 3. The 
Ensor points are primarily located on the western end 
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3 IV 2/4 IV 8/10 

173 54 259 
1.0 4.7 13.5 

562 55 206 
3.9 -5.0 -12.4 

130 17 77 
2.4 -0.7 -0.8 

391 110 440 
-6.8 2.3 3.6 

32 2 14 
4.3 -0.6 0.4 

of the site in Areas 3 and 4. In contrast, the Langtry, 
Desmuke, and Marcos are only present in Area 1, and 
the Montell, Marshall, and untyped stemmed point in 
Area 2. No projectile points were recovered from IUs 
2,4,6, S or 10. It is noteworthy that IU 10 contains 
relatively more retouched tools, but these do not in­
clude projectile points. 

Excavation Levels 

The study of individual block excavation areas was 
able to identify variations in the distribution of artifact 
classes across the site. Most notable of these, was a 
general decrease in artifact density from east to west. 
In this section the focus changes towards the vertical 
distribution of material classes by excavation level. The 
vertical distribution oflithic artifacts at 41MV120 is 
apparently constrained by the presence of an underly­
ing point bar deposit situated in the central area of the 
site. 

Table 16-5 presents information on the distribution of 
material classes through the stratigraphic profile, de­
noting which zones exhibit the highest occupational 
intensity. These zones are defined as the upper (1-4), 
middle (6-S), and lower (S-12) levels of the block ex­
cavations. Artifact densities are greatest in the lower 
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Figure 16-1. Schematic distribution a/projectile point types across site 41MV120. 

cavations. Artifact densities are greatest in the lower 
portions of the sequence in Areas 1 (Levels 9-11) and 
4 (Levels 10-12); whereas, it is the middle levels of 
Areas 2 (Levels 4-6) and 3 (Levels 6-8) which con­
tain the highest densities. This pattern is in part condi­
tioned by the apex of the point bar being situated 
underneath Area 2. The sides of the point bar then slope 
down towards the east and west. 

The internal spatial organization of activities at 
41MV120 are most clearly represented by the hearths 
and surrounding artifact distributions identified in 

Area 1. As described in Chapter 8, nearly intact hearth 
features were identified in Levels 8 and 12. A study 
of the adjacent artifact distributions identified a con­
sistent pattern in the location of campsite activities. 
Using hearths as the central focus of the campsite it 
was observed that some mussel shell, snail shells, a 
projectile point and a mano were found in the imme­
diate area of the hearths (e.g., drop zones). These re­
flect the location where food processing, consumption, 
and tool maintenance activities occurred. Moving sev­
eral meters out from the hearth there are concentra­
tions of mussel shells, snail shells, and burned rock 

Table 16-5. Vertical Distribution of Material Classes by Area 
and Stratigraphic Location of High Occupational Intensity Levels 

Area Lithic Artifacts Fire-Cracked Rock Mussel Shell Snail Shell 

1 lower lower lower lower 

2 middle middle upper middle-upper 

3 middle middle middle lower 

4 upper upper lower middle 
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which may reflect discard piles and the remains of 
processing features. Lastly, the lithic reduction locus 
is located furthest from the hearth. This activity pro­
duces a large amount of debris, and its distant loca­
tion is probably designed so as not to interfere with 
the activities being conducted in the immediate vicin­
ity of the hearth. The fact that this organizational mod­
ule is present in the lower and upper levels ofthe site 
indicates a long-term redundant pattern in site reuse. 

How does the organization of site activities as identi­
fied in Area 1 compare across the site? Although in­
tact hearth features are rare, we can study the 
relationship between various artifact classes as a mea­
sure of intrasite organization. Scatter plots can be used 
to identify lowlhigh artifact density within the 345 ex­
cavated 10-cm levels across the site. Based on the or­
ganizational modules discussed above, we might expect 
to find isolated burned rock clusters (hearths, process­
ing features, or dumps), isolated mussel and snail shell 
clusters (drop zones), mussel and snail shell mixed with 
burned rock (dumps or disturbed deposits), isolated 

lithic reduction loci, and a mixture oflithic reduction 
and burned rock materials (dumps or disturbed depos­
its). All of these will be characterized by differing arti­
fact densities. 

Figure 16-2 is a scatter plot of the number of lithic 
artifacts and total weight of burned rock by individual 
levels. As can be seen, the majority ofthe levels con­
tain low densities of both lithic artifacts and burned 
rock. That is, fewer than 50 lithic artifacts, and less 
than about 200 g of burned rock. The remainder of the 
distribution is characterized by levels with high densi­
ties of lithic artifacts, but few burned rocks, and high 
densities of burned rock, but few lithic artifacts. 

In the case of the low overall artifact density, this would 
presumably be the result oflow occupational intensity. 
That is, short term site occupation, and/or limited ac­
tivity use. Instances of high artifact density are prob­
ably related to high occupational intensity, including 
longer term occupation and/or the spatial segregation 
of activities. The single level which exhibits both high 
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Figure 16-2. Scatter plot of number of lithic artifacts by burned rock weight (g) for individual levels. 
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A compositional analysis of the low vs. high lithic ar­
tifact density levels may help clarify the differing ac­
tivities represented~ Levels with less than 50 artifacts 
were classified as low density, and those with 50 or 
more artifacts as high density. 

A chi-square test of a contingency table of debitage 
type by lowlhigh density indicates that there is a sig­
nificant difference in the distribution (Table 16-6; chi­
sq=25.1, df=4, p=<O.O 1). These differences are limited 
to the presence of more angular debris than expected 
in the low density levels, and more undetermined flake 
fragments in the high density levels. Analyses per­
formed in Chapter 9 indicate that many of the undeter­
mined flake fragments are probably broken biface 
thinning flakes. These loci probably reflect high inten­
sity activity locations for lithic reduction, including tool 
production. Repeated use of these loci may also have 
had a trampling-effect on artifacts, increasing the num­
ber of broken flakes. The presence of more angular 
debris in the low density areas reflects a greater em­
phasis on core reduction activities, or that some of this 
debris may actually represent small burned fragments 
of siliceous rocks. 

An analysis of the material composition oflow vs. high 
density burned rock levels also indicates a significant 
difference in the distribution (Table 16-7; chi-sq=120.3, 

df=7, pSO.Ol). Low density levels contain less than 
200 g of burned rock, and high density levels more 
than or equal to 200 g. There appears to be more sand­
stone than expected in the high-density levels, and more 
rhyolite, chert, quartzite and chalcedony than expected 
in the low density levels. These lithic materials are 
available from separate local sources. That is, the sand­
stone from bedrock outcrops and the other materials 
from terrace gravels. The differences in material type 
and source location would presumably indicate that 
these materials were also selected for separate func­
tions. Sandstone could have been used for hearth ele­
ments, but the cobbles could have served as hearth 
elements, in processing features, or as boiling stones; 
however, there is no evidence of intact processing fea­
tures on the site (e.g., cobble-lined pits). It is therefore 
unclear as to what the original structure of these fea­
tures might have been, but it seems likely that they 
were used to cook mussels and other foods. 

A scatter plot of mussel shell by burned rock weight 
was drawn to study the relationship between these ar­
tifact groups (Figure 16-3). Mussel shells are gener­
ally present in levels with low densities of burned rock 
(i.e., less than about 200 g). Overall, there is no linear 
relationship between mussel shell and burned rock 
weight. The presence of relatively more mussel shell in 
low-density burned rock levels may support the sug-

Table 16-6. Lithic Artifact Density by Debitage Type 

Top value in cell represent artifact count and bottom value represents adjusted residuals. 
Significant (p=:::;'05) positive values are shown in bold. 

Debitage Type 
Lithic Artifact Density 

< 50 ~ 50 

angular debris 
668 494 
4.9 -4.9 

core flake 
1753 1731 
-0.8 0.8 

biface flake 
378 376 
-0.4 0.4 

undetermined fragment 1737 1785 
-2.3 2.3 

other 
56 59 

-0.5 0.5 

Chi-square=25.1, df=4, p'::::O.Ol 
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Table 16-7. Burned Rock Density by Material Type 

Top value in cell represent artifact count and bottom value represents adjusted residuals. 
Significant (p=':::;'05) positive values are shown in bold. 

Burned Rock Density (g) 
Material Type 

<200 ~200 

885 2335 
rhyolite 

5.0 -5.0 

sandstone 
7085 24508 
-8.8 8.8 

limestone 
2116 6806 
-0.4 0.4 

chalcedony 
75 151 
3.3 -3.3 

chert 
3512 10084 
6.1 -6.1 

silicified wood 
19 70 

-0.6 0.6 

quartzite 
335 810 
4.3 -4.3 

20 41 
quartz 

1.6 -1.6 

Chi-square= 120.3, df=7, p:::O.Ol 

gestion that cobbles were in part used for cooking 
mussels, with the remnants of this activity being dis­
carded in the same location. This location appears to 
have been separated from the high-density burned rock 
hearth areas. 

The distribution of mussel and snail shells can be di­
vided into three groups (Figure 16-4). The first group 
consists of those levels with low-high densities of mus­
sel shell and low densities of snail shells (i.e., less than 
2 g). The second group is composed oflevels with high 
densities of snail shells and low densities of mussel 
shells (i.e., less than 100 g). The third group consists 
of a series of levels characterized by a linear relation­
ship between mussel shell and snail shell weight. There 
are relatively few snails present on the site, but they 
generally occur in conjunction with mussel shells. It is 
unclear as to whether the snails are of a cultural or 
naturaJ origin. They are biased towards larger indi­
viduals (Chapter 13), and they are found in similar 
areas as the mussels. Yet, surface food debris might 
have also attracted these snails. 
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Although mussel and snail remains have been preserved 
throughout the site, there is a general lack of animal 
bone represented. Fifteen bones were recovered from 
the site, and only four could be identified (see Chapter 
14). At least two undetermined mammal bone frag­
ments exhibit possible chopping marks. Given the pres­
ervation of mussel, snail, and macrobotanical remains, 
it seems unlikely that the paucity of animal bone is 
related to preservation. It may be that mussels and snails 
provided most of the animal protein consumed at the 
site, being supplemented with some small-medium 
game or fish. Small game and fish are sometimes pul­
verized prior to consumption, thereby leaving little ar­
chaeological evidence of their existence (e.g., see 
Campbell and Campbe111981:19). In addition, mes­
quite and acacia pods might have also been available 
as a food item, given the presence of wood charcoal. 
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Figure 16-3. Scatter plot of mussel shell weight (g) by burned rock weight (g) for individual levels. 
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Sediment Packages 

The previous sections provided a baseline summary of 
varying artifact density and assemblage composition 
for the block excavations and isolated units; however, 
these data either represent the cumulative sum of all 
the occupational horizons represented, or a single level 
within these respective proveniences. The various ver­
tical segments of the site which contributed to these 
assemblages need to be isolated and individually de­
scribed. This information can then be used to identify 
the occupational sequence and long-term pattern of site 
reuse. Vertically distributed occupational Analytical 
Units (AUs) can be defined by changing artifact den­
sity and mean debitage weight through the stratigraphic 
sequence. Once isolated, these AUs can be separately 
analyzed to study variations in assemblage composi­
tion and long-term site use. Field methods at 41MV120 
included the excavation of both 5- and 10-cm arbi­
trary levels. For analytical purposes, sets oflevels ex­
cavated in 5-cm increments were lumped together to 
form a consistent 10-cm sequence for each EU. Infor­
mation on the correspondence between the original level 
numbers (level), and the lumped 1 O-cm level numbers 
(Level 2) are provided in Appendix C. The lumped 10-
cm excavation levels are discussed in this section. 

1.4 ,-______________ _ 

1.2 -/-________ _ 

,..., 
t>.Il 0.8 '-' .... 
~ 
== 0.6 
'" CI.I 

~ 
0.4 

0.2 

0 
5 6 7 8 9 10 

Level 

196 

Size Sorting 

Site 4lMV120 is situated near the ancient confluence 
of the Elm Creek and the Rio Grande. Given this depo­
sitional context, it seems important to identify anyevi­
dence of artifact size sorting which might affect our 
study ofthe vertical distribution of artifacts. Size sort­
ing, and the vertical movement artifacts through the 
soil horizon, is especially a problem in sandy deposits 
(e.g., see Gifford-Gonzalez et al.1985; Stevenson 1991; 
Villa 1982). Information on mean debitage weight per 
level is used to determine if there is any evidence of 
size sorting which might affect our attempt to isolate 
stratigraphic site AUs, and study variations in inter­
assemblage composition. 

Figure 16-5 illustrates the distribution of mean debitage 
weight by 1 O-cm levels for Area 1. As can be seen, there 
is subtle rhythmic pattern of larger and smaller mean 
artifact size which varies by level at 20-cm increments 
(i.e., Levels 6-7, 8-9, 10-11, and 12-13). The larger 
retouched tools exhibit a similar distribution as that of 
the smaller debitage (Figure 16-6). Although this pat­
tern appears to indicate an overall lack of size sorting in 
respect to a general decrease in artifact size from upper 
to lower levels, it does show a repeated pattern. This 
pattern becomes clearer once it is plotted against lithic 
artifact density, and compared with information on site 
sediments and chronology (Figure 16-7). 
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I iIIIII Debitage I 
Figure 16-5. Mean deb i­
tage weight (g) by level for 
Area 1. 
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Levels 12-13 are associated with the occupational sur­
face identified in Level 12. This surface is dated to 
2200±50 B.P. and contains Shumla and Desmuke pro­
jectile points. Levels 10-11 correlate with increased lithic 
artifact density and a Langtry projectile point. These 
lowerlevels (10-13) are present in floodplain unit 2-fl 
as defmed by Nordt (Chapter 7). Levels 8-9 are associ­
ated with the occupational surface identified in Level 8 
and a buried Ab 1 paleosol. A Marcos projectile point 
was recovered from Level 9 , which also yielded a radio­
carbon date ofl970±50 B.P. Upper Levels 6-7 are asso­
ciated with the mussel shell lens exposed in EU 3, Level 
6 by TxDOT. This lens yielded a charcoal date of 
1240±50 B.P. Levels 6-7 are situated within the most 
recent floodplain unit 2-f3. It appears that a series of 
four separate sediment packages can be defined, three 
of which are associated with occupational surfaces and 
features. Levels containing the larger mean debitage sizes 
appear to correlate with occupational surfaces. Together, 
these data provide a coherent and consistently dated se­
quence. 

Area 2 exhibits a similar rhythmic pattern in 20-cm 
couplets in the upper six levels (Figure 16-8); how­
ever, mean debitage size declines from Leve17-12. This 
latter pattern appears to represent vertical size sorting 
of artifacts, and corresponds with the presence of an 
underlying sand deposit that may have been sterile origi­
nally. Smaller pieces of debitage were presumably mov­
ing down the soil profile through the point bar deposit. 
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Four sediment packages can also be identified within 
the Area 2 stratigraphic profile (Figure 16-9). That is, 
Levels 1-2, 3-4, 5-6 and 7-12. The lower AU corre­
sponds to the bottom of floodplain unit 2-fl and the 
upper part of the point bar (Unit 2-p). A Shumla and 
Montell were recovered from Levels 10 and 7, respec­
tively. Levels 5-6 are associated with high artifact den­
sity, a possible in situ burned rock, and a Marshall 
point which is also situated in Unit 2-n. Artifact den­
sity decreases in Levels 3-4 and Levels 1-2 which are 
present in Unit 2-f3. A charcoal sample from nearby 
TxDOT EU 2, Level 4 yielded a date of 1460±50 B.P. 
Although no clear occupational surfaces or features 
were defmed in Area 2, the sediment packages do cor­
respond with changes in artifact density and site sedi­
ments. 

Area 3 is characterized by a different pattern than those 
witnessed in Areas 1 and2 (Figure 16-10). Meandebi­
tage size is somewhat larger in this area, and the rhyth­
mic pattern varies from 20- to 40-cm increments from 
the lower to upper levels. The sequence is bounded by 
large mean weights at the top and bottom, with no evi­
dence of generalized size sorting from larger- to smaller­
sized artifacts through the profile. Nonetheless, four 
sediment packages can also be identified in the Area 3 
stratigraphic sequence (Figure 16-11). These consist 
of Levels 1-4,5-7,8-9, and 10-11. Level 12 presum­
ably represents the severed portion of another pack­
age. 

- -

- - I--

- - I--

-+- -+- '-I-
10 11 12 Figure 16-8. Mean debi-

tage weight (g) by level for 
Area 2. 
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Figure 16-9. Lithic artifactfrequencies by AU (shaded area) for Area 2. 

Lower Levels 10-11 are present in floodplain unit 2-f1, 
and Levels 8-9 with Unit 2-£1 (i.e., Ab1 paleosol). A 
Shumla point was recovered from Level 11. Levels 5-7 
exhibit high artifact densities which peak in Level 7 and 
form the lower portions of Unit 2-f3. Feature 10 con­
sists of two partially intact thermal features which are 
associated with Levels 6-7, and an Ensor point was also 
recovered from Level 7. Artifact density decreases in 
upper Levels 1-4 which are situated in Unit 2-f3. 

There are too few artifacts present in Area 4 to make 
any meaningful statements about size sorting and the 
distribution of these artifacts through the stratigraphic 
profile. 

The results of this analysis indicate that the lower levels 
of Area 2 are the only ones which exhibit a consistent 
pattern of size sorting, with declining mean debitage 
weights through the lower section of the sequence. None­
theless, rhythmic patterns of varying artifact size are 
also represented in the site deposits. These patterns are 
displayed in 20-cm intervals within Areas 1 and 2, and 
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in 20-40-cm intervals in Area 3. These appear to repre­
sent "sediment packages" which can used as AUs to 
study variations in the vertical distribution ofthe vari­
ous material classes at the site. 

Site Analytical Units and 
Block Excavation Assemblages 

Lithic Artifacts 

The site occupational sequences can be divided into 
four AUsfor Areas 1-3. These are numbered 1-4 from 
upper to lower levels. The results of the lithic analysis 
of all the EUs are used to contrast inter-assemblage 
composition for the various AUs within their respec­
tive areas. This information is, however, limited to debi­
tage material and artifact type categories, which are 
discussed in respect to material selection, production! 
maintenance, and tool-use activities. 
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Figure 16-11. Lithic artifact frequencies by AU (shaded area) for Area 3. 

Material Selection 

As stated in Chapter 9, the majority of the debitage on 
the site is composed of chert, with much less jasper, 
chalcedony, saIt/pepper rhyolite, and other materials. 
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Infonnation on Area 1 debitage material type by AUs 
is presented in Table 16-8. A chi-square test of the 
contingency table indicates a significant difference in 
the distribution of material types across the area AUs 
(chi-sq=53.5, df=12, p:S0.01). AUs 1 and 2 contain 
more "other" materials than expected (e.g., quartz and 



Table 16-8. Material Type by Area 1 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=S05) positive values are shown in bold. 

Material Type 
1 

salt/pepper rhyolite 
6 

0.2 

chalcedony 5 
-1.1 

jasper 
10 
1.1 

chert 
240 
-1.1 

other 
7 

2.8 

Chi-square= 53.5, df=12, p:S:O.o1 

rhyolite), and AU 2 more jasper. Both AUs 1 and 2 
appear to contain relatively more jasper (3.5-3.7 per­
cent) when compared to the lower units (1.9-2.4 per­
cent). AU 3 does, however, contain more chert, and 
AU 4 more salt/pepper rhyolite than expected. A chert 
core and rhyolite cobble uniface are present in AU1, 
and a single chert core in AUs 2 and 3. All the re­
touched tools from these AUs are also made of chert, 
with the exception of a single chalcedony biface from 
AU3. 

Analytical Unit 

2 3 4 

26 31 27 
-1.9 -1.4 4.7 

47 60 20 
-0.7 0.8 0.6 

59 35 14 
2.6 -2.7 -0.5 

1553 1716 529 
-1.0 2.6 -1.7 

25 10 I 
2.6 -2.5 -2.1 

Table 16-9 presents the information on debitage mate­
rial type by AU for Area 2. Given the paucity of jasper 
within this area, all seven pieces of this material were 
included within the "other" category. There is a sig­
nificant difference in the distribution of material types 
by unit (chi-sq=23.7, df=9, pSO.01). AU 1 contains 
more chalcedony than expected, and AU 4 more salt! 
pepper rhyolite. Otherwise, all the cores and retouched 
tools recovered from Area 2 are made of chert. The 

Table 16-9. Material Type by Area 2 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=S05) positive values are shown in bold. 

Material Type 
Analytical Unit 

1 2 3 4 

salt/pepper 6 17 35 35 
rhyolite -0.1 -1.6 -1.0 2.9 

chalcedony 
12 15 46 28 

2.1 -2.5 0.6 0.6 

chert 
101 414 687 384 
-1.8 1.9 1.1 -2.1 

other 
5 17 14 10 

1.1 1.8 -1.7 -0.5 

Chi-square=23.3, df=9, p:s:O.Ol 

201 



presence of relatively more salt/pepper rhyolite in 
AU 4 corresponds with that observed in Area 1. Al­
though there is no significant difference in the relative 
presence of "other" materials between the levels, AUs 
1 and 2 do contain more of these rarer types than the 
lower units (3.7-4.0 percent vs. 1.8-2.2 percent, re­
spectively). These types consist of rhyolite, limestone, 
and jasper. This pattern also corresponds with that 
exhibited in Area 1. These similarities may reflect the 
roughly contemporaneous nature of the deposits as re­
flected in the site stratigraphy. That is, AUs 1 and 2 
are present in floodplain unit 2-f3, and AU 4 in flood­
plain unit 2-fl. 

The distribution of debitage material types by compo­
nent for Area 3 is given in Table 16-10. This area also 
exhibits a significant difference in the distribution of 
material type by AU (chi-sq=31.0, df=9, p=<O.Ol). AU 
2 contains more salt/pepper rhyolite than expected, and 
AUs 3 and 4 more chalcedony. Although there is no 
significant difference in the distribution of chert, the 
upper AUs contain relatively more chert than the lower 
AUs (84.9-85.6 percent vs. 75.5-79.8 percent). All 
the cores recovered from AU 1, and the single core 
from AU 4 are made of chert; whereas, the cobble uni­
face from AU 2 is made of salt/pepper rhyolite. With 
the exception of a single chalcedony biface present in 
the AU 3, all the remaining retouched tools are made 
of chert. 

In summary, the AUs from Areas 1-3 are dominated 
by artifacts made of chert. There are, however, some 
subtle differences in the distribution of the remaining 
material types. For example, there is relatively more 
jasper present in the upper AU s of Area 1 than in other 
areas on the site. The upper AUs in Areas 1 and 2 also 
have more "other" materials, and the lower AUs more 
salt/pepper rhyolite than expected. In contrast, the up­
per AUs of Area 3 contains more salt/pepper rhyolite 
and chert, and the lower AUs more chalcedony. These 
differences seem to be the greatest between the upper 
and lower two AUs across the site. 

ProductionlMaintenance 

Cores 

Very few cores are present in any of the areas on the 
site. Nonetheless, ofthe 13 cores and cobble unifaces 
recovered from these AU s, eight are found within AU 
1 in Areas 1-3. Obviously, the presence of cores is 
highly biased toward the uppermost AU. , 

Debitage 

Core flakes and undetermined flake fragments dominate 
all the analytical assemblages, ranging from 37.0-58.8 

Table 16-10. Material Type by Area 3 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=,:::.05) positive values are shown in bold. 

Material Type 
Analytical Unit 

1 2 3 4 

salt/pepper rhyolite 
9 34 12 2 

-1.7 2.1 0.1 -1.4 

chalcedony 25 35 39 16 
-1.0 -3.5 3.8 2.3 

chert 273 485 191 83 
1.5 1.9 -3.4 -0.8 

other 
12 17 11 3 
0.4 -0.8 0.9 -0.3 

Chi-square=31.0, df=9, p~O.Q1 
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percent and 23.7-49.1 percent, respectively. The assem­
blages generally reflect a mixture of core reduction and 
tool production/maintenance, with the latter primarily 
including the production ofbifaces, with some limited 
evidence for uniface production. There are, however, 
some subtle differences in the composition of the debi­
tage assemblages when comparing AUs within the dif­
ferent areas. In Area 1 there are significant differences 
in the distribution of debitage type by component (Table 
16-11; chi-sq=69.1, df=12, p=<0.01). AU 2 contains 
more angular debris and "other" debitage types than 
expected (e.g., pot lids), AU 3 more core flakes, and 
AU 4 more undetermined flake fragments. Some of the 
angular debris in AU 2 could represent small burned 
fragments from chert cobbles, as indicated in the pres­
ence of pot lids, and Feature 5. Nonetheless, there is 
more angular debris in the upper vs. the lower AUs 
(11.6-15.0 percent vs. 7.8-8.1 percent). Lastly, AU 4 
contains more undetermined flake fragments than ex­
pected. These small fragments may be the by-product 
of biface production/maintenance. Area 2 exhibits a 
somewhat similar pattern to Area 1. There is a signifi­
cant difference in the distribution of debitage types by 
AU (Table 16-12; chi-sq=39.5, df=12, p=<0.01). 

AU 1 contains more angular debris than expected, and 
AU 3 more undetermined flake fragments; however, it 
appears that AUs 3 and 4 actually contain relatively 
more undetermined fragments (46.8-49.1 percent), than 

the upper two AUs (38.7-40.5 percent); whereas, the 
upper two AUs contain somewhat more angular debris 
(8.9-17.7 percent vs. 4.9-8.5 percent). This presum­
ab1yreflects an increase in core reduction in the upper 
AU s, and biface production/maintenance in the lower 
AUs. 

Area 3 also exhibits a significant difference in the dis­
tribution of debitage types by AU (Table 16-13; chi­
sq=33.2, df=12, p=<0.01); however, in this area there 
are more core flakes than expected in AU 1, more un­
determined flake fragments in AU 2, and more biface 
flakes and angular debris in AU 3. The pattern here 
also reflects an increasing emphasis on biface produc­
tion from upper to lower levels. Overall, the upper three 
AUs contain relatively more angular than the lowest 
AU (12.2-17.8 percent vs. 8.7 percent), and the lower 
two AUs more biface flakes (14.4-14.6 percent) than 
the upper two AUs (7.5-8.9 percent). AU 8 also con­
tains more pot lids than the other units, which is prob­
ably related to the presence of Feature 10. 

The composition of the debitage assemblages for all 
the AUs is quite similar; however, as was the case with 
the material types, there are some subtle differences. 
In this case, there is a pattern reflecting a slight em­
phasis on core reduction in the upper AUs, and tool 
production/maintenance in the lower ADs. 

Table 16-11. Debitage Type by Area 1 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=:s,05) positive values are shown in bold. 

Debitage Type 
Analytical Unit 

1 2 3 4 

angular debris 31 257 150 46 
0.3 6.9 -5.2 -2.6 

108 674 849 244 
core flake 

-0.7 -3.2 3.9 -0.6 

biface flake 
28 121 162 50 
1.4 -2.1 1.2 0.3 

undo fragment 100 630 671 247 
0.0 -0.5 -1.2 2.4 

other 1 28 20 4 
-1.3 2.1 -0.6 -1.3 

Chi-square=69.1, df=12, p:::;O.Ol 
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Table 16-12. Debitage Type by Area 2 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=V.05) positive values are shown in bold. 

Debitage Type 
1 

Analytical Unit 

2 3 4 

22 41 38 39 
angular debris 

4.4 1.1 -3.9 0.8 

46 187 289 169 
core flake 

-0.2 1.3 -0.7 -0.4 

8 42 69 32 
biface flake 

-0.8 0.7 0.7 -1.1 

48 187 384 214 
undo fragment 

-1.6 -2.6 2.6 0.6 

0 5 2 3 
other 

-0.9 1.8 -1.5 0.4 

Chi-square=39.5, df=12, p~O.01 

Table 16-13. Debitage Type by Area 3 Analytical Units 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=S05) positive values are shown in bold. 

Debitage Type 
1 

angular debris 39 
-0.8 

162 
core flake 

3.2 
24 

biface flake -1.8 

und. fragment 85 
-1.8 

other 9 
0.4 

Chi-square=33.2, df=12, p:::O.01 

Retouched tools 

The presence of retouched tools seems to vary by area 
rather than AU across the site. There is a lower per­
centage of retouched tools per chipped stone artifacts 
in the Area 1 AUs (ca. 0.5 percent), with relatively 
more present in Area 2 (ca. 1.0 percent), and the most 

Analytical Unit 

2 3 4 

75 45 9 
-0.3 2.3 -1.5 

230 107 40 
-1.9 -0.3 -1.0 

51 37 15 
-1.3 2.6 1.5 

201 60 36 
3.2 -2.7 0.9 

14 4 4 
-0.1 -1.0 0.9 

present in the Area 3 (ca. 1.4 percent). AU 1 in Area 2, 
andAUs 1 and 4 in Area 3 contain the highest percent­
age of retouched tools per chipped stone artifacts (Table 
16-14). Ifthe production and discard of retouched tools 
is constant, then this relative increase in retouched tools 
per chipped stone artifacts may reflect lower lithic ar­
tifact densities in these areas of the site (i.e., less lithic 
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Table 16-14. Percentage of Retouched Tools per Chipped Stone Artifacts 

Top value in cell represents count, and bottom value represents percentage. 

Area 1 

1 1 
0.3 

2 
3 

2.4 

3 
8 

2.5 

reduction and less debitage). For example, there are 
only 35 pieces of debitage and 4 retouched tools re­
covered from Area 4. This yields a high 9.7 percent 
retouched tools per chipped stone artifacts. 

Projectile points are sensitive indicators for temporal 
change. In Area 1, a Shumla and Desmuke point were 
recovered from AU 1, a Langtry point from AU 2, and 
an Marcos point from AU 3. In Area 2, a possible 
Shumla is present in Level 10 of AU 1, a Montell in 
Level 7 of AU 1, a Marshall in AU 2, and a Shumla in 
AU 3. In Area 3 a Shumla point was recovered from 
AU 1, and an Ensor from AU 3. Shumla points are 
almost exclusively found in the lower AUs of the Ar­
eas 1-3 (i.e., floodplain unit 2-fl). The point from Area 
1 is associated with a date of2200 B.P. In contrast, the 
Marcos and Ensor points in Areas 1,0, and 4 appear 
to be associated with a buried Ab 1 paleosol which dates 
ca. 1900 B.P. As previously mentioned, the projectile 
point sequence at the site from early to late is Shumlal 
Desmuke (lower 2-fl), Langtry/MarshalllMontell 
(upper 2-fl), Marcos/Ensor (2-£2), and Ensor (2-D). 
The relationship between point types, floodplain fa­
cies, and radiocarbon dates is shown in Table 6-15. 

Tool Use 

As was the case with the retouched tools, the distribu­
tion of utilized flakes also seems to vary more by area 
than AU. The percentage of utilized flakes is only 0.9 
percent in Area 1 units, vs. 1.4 percent and 1.7 percent 
in Areas 2 and 3. As Table 16-16 reveals, there are 
relatively more utilized flakes in AU 2 of Area 2, and 

Analytical Unit 

2 3 4 

5 13 4 
0.2 0.7 0.6 
6 6 4 

1.2 0.1 0.8 

6 3 3 
1.0 1.1 2.8 
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AUs 1 and 3 of Area 3. It may also be true that if the 
use of flakes is constant, then the decreasing densities 
of debitage may be artificially increasing the percent­
age of used flakes. For example, 2.8 percent of the 
debitage from Area 4 exhibits evidence of use (i.e., 
1 of35). Again, the percentage of retouched tools and 
utilized flakes seems to covary with chipped stone ar­
tifact density. Besides the utilized debitage, the other 
obvious indication of tool use is the presence of a one­
hand mano fragment associated with the occupational 
surface in AU 2 of Area 1. 

Fire-cracked Rock 

Figures 16-12-16-14 indicate that the maj ority of the 
fire-cracked is situated in the mid-level AUs, with much 
less in the top and bottom AUs. That is, AUs 2 and 3 
in Areas 1 and 2, and AU 2 in Area 3 contain most of 
the burned rock. The top of AU 4 in Area 1 does, how­
ever, contain relatively more burned rock than the other 
bottom AUs, but this is due to the presence of several 
possible hearths in Level 12. 

Comparisons among the AU s in Areas 1-3 shows that 
there is very little difference in the composition offrre­
cracked rock by AU (Table 16-17). Individual area con­
tingency tables do, however, have too many cells with 
expected frequencies ofless than 5 to run a chi-square 
test. Nonetheless, there are some subtle patterns. For 
example, sandstone decreases and chert increases in 
prevalence from the lower to upper AUs in Area 1. In 
Areas 2 and 3, limestone and sandstone decrease from 
lower to upper AUs ,respectively. 



Table 16-15. Correlation of Area Analytical Units with Point Types, Floodplain Facies, and Radiocarbon Dates 

Area 
AU 

1 2 3 4 

Projectile Point Types 

4 Ensor 

3 Marcos Shumla Ensor 

2 Langtry Marshall. Montell 

1 Shu mIa, Desmuke Shumla Shumla Enosr 

Flooplain Facies 

4 2-f3 2-f32 2-f32 2-f32 

3 2-f2 2-f32 2-f32 2-f32 

2 2-fl 2-fl 2-f2 2-f32 

1 2-fl 2-fl 2-fl 2-f2 

Radiocarbon Dates, B.P. 

4 1240± 50 

3 1970± 50 1460± 50 

2 

1 2200± 50 3200± 50 2940± 50 1940± 40 

Table 16-16. Percentage of Utilized Flakes per Debitage 

Top value in cell represents count, and bottom value represents percentage. 

Area 1 

1 2 
1.4 

2 1 
0.9 

3 7 
2.2 

Most of the burned rock is composed of sandstone (40.0 
percent), with less chert (29.2 percent), limestone (18.6 
percent), and "other" materials (12.3 percent). In Area 
1 most of the burned rock is composed of sandstone 
and chert; whereas, Areas 2 and 3 contain more sand­
stone. There are some significant differences in the dis­
tribution of burned rock material types by area (Table 
16-18; chi-sq=22.7, df=6, p=<O.OI). Area 1 contains 
more chert than expected, Area 2 more sandstone, and 
Area 3 more "other" materials (e.g., rhyolite and quartz­
ite). There is also somewhat more limestone in Areas 2 

Analytical Unit 

2 3 4 

7 6 4 
1.0 0.6 1.3 

6 5 3 
2.1 1.2 1.0 

6 6 0 
1.3 2.6 0.0 
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and 3 (19.9-22.5), vs. Area 1 (14.8 percent). Analy­
ses of fire-crack rock composition by area in Chapter 
10 also noted a general decrease in the presence of 
chert and an increase in sandstone from east to west 
across the site. 

In summary, the general trend is for slight differences 
in the composition ofi:>urned rock from lower to upper 
AUs, and more significant variations between the three 
block excavation areas on the site. 
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Figure 16-12. Fire-cracked rock weight (g) by A U (shaded area) for Area 1. 
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Figure 16-13. Fire-cracked rock weight (g)byAU (shaded area) for Area 2. 
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Figure 16-14. Fire-cracked rock weight (g) by AU (shaded area) for Area 3. 

Table 16-17. Burned Rock Material Types by Area and Analytical Unit 

Area 
Material Analytical Unit 

Type 1 2 3 4 

sandstone 10 38 31 13 

limestone 6 11 11 8 
1 

chert 14 38 28 8 

other 2 16 9 0 

sandstone 6 22 29 22 

limestone 2 9 11 16 
2 

chert 2 15 10 13 

other 2 1 3 6 

sandstone 12 29 19 10 

limestone 7 19 9 3 
3 

chert 16 16 11 5 

other 10 16 7 2 
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Table 16-18. Burned Rock Material Types by Area 

Top value in cell represents artifact count, and bottom value represents adjusted residuals. 
Significant (p=S05) positive values are shown in bold. 

Area 
Material Type 

1 2 3 

sandstone 
92 79 70 

-0.9 2.1 -1.1 

36 38 38 
limestone -2.0 1.5 0.6 

88 40 48 
chert 

3.1 -1.9 -1.5 

other 27 12 35 
-0.7 -2.4 3.1 

Chi-square=22.7, df=6, p=<O.Ol 

Mussel Shell 

The distribution of mussel shell remains by AU s is simi­
lar to that exhibited by the lithic artifacts and burned 
rock (Figures 16-15-16-17). That is, AUs 2 and 3 in 
Areas 1 and 2, and AU 2 in Area 3 contain the highest 
levels of occupational intensity, including most of the 
mussel shells. The only deviation from this pattern is a 
slight reduction in mussel shell within AU 2 of Area 2. 

Three species of freshwater shellfish were identified at 
the site, consisting of yell ow sandshell, Texas lilliput, 
and Tampicopearlymussel (Chapter 12). Table 16-19 
presents information on the number of specimens per 
species by AU and area. The sample sizes for Areas 2 
and 3 are quite small (n=14 and n=8, respectively); 
however, the sample size is much larger for Area 1 
(n= 114), and it does exhibit some patterning by AD. A 
contingency table for Area 1 would still contain too 
many cells with an expected frequency ofless than 5 
to run a chi-square test. Nonetheless, all the AUs are 
dominated by yellow sandshell. In contrast, lilliputs 
are most prevalent in the upper and lower units, and 
Tampico pearlymussel in the middle two units. 

Therefore, during periods oflower occupational inten­
sity there are relatively more lilliputs represented, and 
during periods of higher occupational intensity there 
are more Tampico pearlymussels present; however, it 
is more likely that this pattern reflects changes in river 
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ecology. That is, during periods of site flooding there 
are more lilliputs represented, and with surface stabil­
ity more pearlymussels. Lilliputs are more active and 
would have colonized small pools along an oxbow, 
whereas, the pearlymussels favor more stable habitats 
(Howells, personal communication 1997). 

Summary 

Site 41MV120 was subjected to repeated flooding epi­
sodes during its occupation from ca. 2200-1200 B.P. 

A series of stratified layers was preserved as a result 
of this process. The general trend represented by these 
deposits is for a long-term decline in site occupational 
intensity in conjunction with decreasing flooding. It 
appears that Areas 1 and 2 witnessed more intense early 
occupations (ca. 2200-2000 B.P.), in contrast to Areas 
3 and 4 which exhibit more intense later occupations 
(ca. 1900-1200 B.P.). The deposits in Area 1 do pro­
vide a consistent dated sequence for the site. In addi­
tion, a buried Abl paleosol was dated to ca.1900 B.P. 

in both the eastern and western sections of the site. 
The two ca. 3000 B.P. dates obtained from Areas 2 and 
3 do not correlate with the site stratigraphy and the 
remaining radiocarbon dates. They may, therefore, re­
flect ancient charcoal that has been bioturbated, or 
possibly the use of "old wood" for fuel. 
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Figure 16-15. Mussel shell weight (g) byAU (shaded area) for Area 1. 
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Figure 16-16. Mussel shell weight (g) byAU (shaded area) for Area 2. 

210 

9 10 11 12 



8 10 11 12 13 

Levels 

Figure 16-17. Mussel shell weight (g) by AU (shaded area) for Area 3. 

Table 16-19. Number of Specimens per Mussel Species by Analytical Unit and Area 

Top value in cell represents artifact count, and bottom value column percentage within area. 

Area 
Material Analytical Unit 

Type 1 2 3 4 

sandshell 7 27 24 7 
53.8 57.4 55.8 63.6 

1 lilli put 
6 5 0 3 

46.2 10.6 0.0 27.2 

pearlymussel 0 15 19 1 
shell 0.0 31.9 44.1 9.0 

sandshell 
0 4 2 2 

0.0 30.7 66.6 100.0 

2 lilliput 0 6 1 0 
0.0 46.1 33.3 0.0 

pearlymussel 0 3 0 0 
shell 0.0 23.0 0.0 0.0 

sandshell 
2 0 1 1 

100.0 0.0 100.0 100.0 

3 
lilliput 

0 1 0 0 
0.0 25.0 0.0 0.0 

pearly mussel 0 3 0 0 
shell 0.0 75.0 0.0 0.0 
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Artifact and material class densities generally decline 
across the site from east to west. That is, densities are 
greatest near Elm Creek. This could reflect that site 
activities were focused towards the creek, with the 
greatest amount of occupational intensity occurring in 
this area. On the other hand, this pattern has been af­
fected by the deposition of floodplain unit 2-f3 over 
the eastern portion of the site. This unit is more recent 
in age, and contains much less cultural material. It is 
thicker in this area of the site, and presumably covers 
deeper and older aged deposits which might contain 
evidence of a more intense occupations. 

Artifact and material class densities also vary greatly 
by level across the site. Compositional analyses identi­
fied several patterns when comparing low- vs. high­
density levels. Low-density levels either reflect 
short-term occupation and/or limited activity use, and 
high density levels long-term occupation and/or the 
spatial segregation of activities. Although lithic arti­
fact composition among the various levels is quite simi­
lar, the lower-density levels may exhibit a slight 
emphasis on core reduction, and the high-density lev­
els on tool production/maintenance. In contrast, there 
is a distinct difference in the composition of burned 
rock by level. Lower-density levels contain relatively 
more cobble materials, and higher-density levels more 
sandstone. Presumably, cobbles and sandstone materi­
als were selected for separate functions of features. 
The fact that they occur in varying densities might also 
reflect differences in the construction and maintenance 
of these features. For example, the sandstone might be 
used in domestic hearths, and the cobbles in hearth 
elements, processing features, or as boiling stones. The 
mussel shell remains are generally associated with the 
low density burned rock scatters. These primarily con­
tain cobble materials which might reflect their use for 
cooking mussels. 

Analysis of site sediment packages indicates that these 
assemblages generally reflect a long-term redundant 
pattern in site use. All the AUs on the site are similar 
in assemblage composition, with only a few signifi­
cant differences. The most striking among these is the 
distinction between the upper and lower AUs, and be­
tween Areas 1-2 and Area 3. For example, the upper 
AUs in Area I contain relatively more jasper than any 
other areas on the site; but the upper AUs in both Ar-
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eas I and 2 contain more jasper than the lower AUs. 
Areas I and 2 also contain relatively more "other" ma­
terials in the upper AU s, and more salt/pepper rhyolite 
in the lower. This contrasts with Area 3 which con­
tains more salt/pepper rhyolite and chert in the upper 
AUs, and more chalcedony in the lower. In addition, 
the upper AUs of all the areas exhibit a slight empha­
sis on core reduction, and the lower AUs on tool pro­
duction/maintenance. On the other hand, there is no 
significant difference in the composition of burned rock 
by AU within the respective areas of the site; but there 
are some tendencies for the amount of sandstone to 
decrease from the lower to upper levels. Comparisons 
between areas shows the most differences, with rela­
tively more burned chert in Area I, more burned sand­
stone in Area 2, and "other" burned materials in Area 
3 (e.g., rhyolite and quartzite). Sample sizes were only 
large enough to study species composition for shellfish 
by AU in Area 1. Nonetheless, all the AUs are domi­
nated by yellow sandshell; however, the upper and lower 
units contain more lilliputs, and the middle AUs more 
Tampico pearlymussel shell. 

In summary, the overall pattern across the site appears 
to be one of long-term redundant site reuse. There are 
some subtle differences, but these are limited to con­
trasts between upper and lower AUs, and the similari­
ties between Areas I and 2. Changes in projectile point 
types throughout the site sequence reflects some modifi­
cations to local hunter-gatherer strategies over time. 
Areas I and 2 exhibit the heaviest evidence of occupa­
tion during the early part of the site sequence (ca. 2200-
1900 B.P.), and Areas 3 and 4 during the later part of the 
sequence (ca. 1900-1200B.P.). 



Chapter 17: Evaluation of Research Issues 

Bradley J. Vierra 

An in-depth discussion of the research design was pre­
sented in Chapter 5. As stated, only two regional his­
toric contexts have been published by the Texas Historic 
Commission for eastern Texas (Kenmotsu and Perttula 
1993; Mercado-Allinger 1996), and a third is currently 
being prepared on South Texas. Nonetheless, three spe­
cific research contexts were presented to guide the data 
recovery program at site 41MV120. These contexts con­
sist of site formation processes, climate and environ­
ment, and subsistence and adaptation. They were further 
subdivided into a series of specific topics. The context 

. of site formation processes involves aspects of site geo­
morphology, paleotopography, chronology, and site oc­
cupational history. 

The climate and environment context reviews the geo­
morphological and archaeological evidence for past 
environmental conditions. The subsistence and adap­
tation context includes issues involving subsistence and 
seasonality, technology (i.e., thermal features and stone 
tool technology), site structure, site function, and re­
gionalland use. An explicit set of research questions 
has been formulated based on these contexts and re­
search topics. 

These questions are presented and discussed in this 
chapter. Site 41MV120 provides the researcher with 
a rare opportunity to study a stratified sequence in 
this poorly documented region of Texas. As will be 
seen, these data provide some productive insights into 
the nature of prehistoric hunter-gatherer strategies in 
South Texas. 

Site Formation Processes 

Geomorphology 

What was the nature ofthe prehistoric landscape in 
the vicinity ofthe site when it was occupied? 
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Since its first occupation, 41MV120 has always been 
located to the immediate west of Elm Creek; however, 
the main channel of the Rio Grande has shifted its 
course over the last several thousand years. The con­
fluence of the river and creek was situated in the area 
of the site between about 6000-3000 B.P. (Channell). 
This is evidenced by the presence of point-bar deposits 
underlying the alluvial silts. During the occupation of 
41MV120 the channel had shifted its location to about 
one kilometer further south (Channel 2; 2200-1200 
B.P.). By the end of the occupation, the river began 
downcutting andlor flooding decreased. At any rate, 
very little sediment was deposited across the site at 
this time. 

Are the site's overbank sediments associated with 
Elm Creek or the Rio Grande? 

Sediment analyses indicate that the overbank deposits 
at 41MV120 are associated with multiple flooding epi­
sodes of the Rio Grande. These sediments mare closely 
resemble alluvial river deposits than the sediments from 
Elm Creek based on differences in texture, color, and 
carbonate content. Flooding from the Rio Grande is co­
eval with the site occupation. By the end of the occupa­
tion, there was very little sediment deposited over the 
site. Instead, the surface of the site is characterized by 
relative stability, as evidenced in the presence of mes­
quite and acacia stumps dating ca. 500-700 B.P. 

What is the depositional sequence and the nature of 
these aggrading deposits? What are the implications 
for understanding local sedimentation rates, and 
their effect on the burial of past human occupations? 

The stratigraphic sequence at 41MV120 is the result 
of the shifting position of the Rio Grande channel rela­
tive to the site area. Nardt's study (Chapter 7) of the 
alluvial stratigraphy at the site identified the presence 
of floodplain and underlying point-bar deposits (or fa­
cies). The floodplain facies could be separated into three 



lithofacies. Unit 2-fl directly overlies the point-bar 
facies. It represents the rapid deposition of overbank 
deposits over the site area from ca. 2200-2000 B.P. 

There is a high potential for the preservation of ar­
chaeological materials in this lithofacie, due to the rapid 
build-up of sediments. In contrast, Unit 2-£1 exhibits a 
much reduced sedimentation rate (ca. 2000-1900 B.P.). 

This rate is about nine times less than that exhibited by 
Unit 2-fl, with the subsequent formation of the Ab 1 
paleosol. The lower rate of deposition for this litho facie 
indicates that it has a lower potential for preservation. 
In addition, the deposit is much thinner and there is a 
greater likelihood of mixing archaeological materials. 
Aggradation increases during the formation of Un it 2-
f3 (ca. 1900-1200 B.P.), but at a rate three times less 
than that exhibited by Unit 2-fl. This increase in sedi­
ment deposition may be due to the movement of the 
channel nearer to site, or increased channel discharge 
and flood frequency. The deposits thicken to the west 
in Area 4, which contain a higher potential for preser­
vation. 

To what extent has bioturbation or other recent ac­
tivities affected the integrity ofthe deposits? 

The effects of bioturbation were observed across the 
site during the excavations. This included both macro 
(e.g., rodent), and micro (e.g., insect) disturbance. The 
upper 40 cm of fill was generally disturbed by recent 
activities, with most of the historic artifacts being re­
covered in these upper levels. Rodent burrows and in­
sect nests were noted to a depth of about one meter 
below the surface in some isolated locations (e.g., Area 
3). A modem pecan shell was recovered at about 60-
70 cm below the surface in Area 2. Nordt also notes 
the presence of moderate to high micro-biological ac­
tivity in his petrographic analysis of site sediments. 

Paleotopography 

What evidence is there for buried occupational sur­
faces? Can these be identified through studies of site 
stratigraphy in conjunction with the distribution of 
artifacts and features? 
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Nordt (Chapter 7) identified a buried Ab 1 soil horizon 
in Areas 1,3, and 4. This soil represents a short period 
of development within floodplain Unit 2-£1. It is dated 
to ca. 1900 B.P. at either end of the site in Areas 1 and 
4. In Area 1 the Ab 1 soil horizon is associated with 
Analytical Unit (AU) 2 . An occupational surface was 
identified at the top of this analytical unit, with a Mar­
cos point and a radiocarbon date obtained from the 
bottom of the unit. A piece of mesquite charcoal yielded 
a date of 1970±50 B.P. The Ab1 soil horizon was also 
exposed in the BHT 10 profile. Archaeomagnetic 
sample #29 was identified as being in situ, and is situ­
ated on top of the buried paleosol, below Feature 10. 
Since Feature 10 appears to be associated with AU 2 
in adjacent block excavation Area 3, it would appear 
that AU 3 may be situated on this buried Ab 1 horizon. 
In Area 4, a charcoal stained lens denotes the presence 
of this paleosol. An Ensor point was recovered from 
this lens, with a mesquite charcoal date of 1940±50 
B.P. 

The archeomagnetic analysis of20 burned rock samples 
was able to determine that four ofthese rocks had not 
moved since being heated, and two had only moved 
slightly (Chapter 10). These in situ rocks indicate the 
presence of intact features, and possible occupational 
surfaces. In Area 1, two in situ rocks were part of sev­
eral clusters of burned sandstone found in Level 12 at 
the western end of the block. This level is situated at 
the top of AU 4, and exhibits some internal structure 
in relation to the spatial distribution of possible activ­
ity areas. Shumla and Desmuke projectile points were 
recovered from this level, and a piece of mesquite char­
coal yielded a date of2200±50 B.P. As previously men­
tioned, a second possible occupational surface was 
identified in Level 8 (AU 2). Although a single sample 
from this cluster of burned rock failed to indicate that 
it was in situ, the presence ofthis tight circular cluster 
seems to indicate that the feature has not been substan­
tially disturbed. The distribution of possible activity 
areas in this level is similar to that observed in lower 
Level 12. 

Only a single burned rock was identified as being in situ 
in Area 2. This piece of burned sandstone is located in 
Level 6 atthe bottom of AU 3.Neither obvious features 
nor distinctive patterning in the material classes were 
present across this level. A Marshall projectile point 



was, however, recovered from this level. As already men­
tioned, three in situ burned rocks were identified in the 
profile of BHT 10. Two of these are associated with 
separate clusters, but were defmed as Feature 10. They 
appear to be associated with peak occupational inten­
sity Levels 6-7 in AU 2 of Area 3. An Ensor point was 
recovered from Level 7. The third burned rock in BHT 
10 was located on the buried Ab 1 paleosol at same level 
as AU 3 in adjacent Area 3. 

No in situ rocks were identified in Area 4; however, as 
noted above, a buried Ab 1 horizon was associated with 
a charcoal-stained lens which contained an Ensor point, 
and a radiocarbon date of 1940±50 B.P. 

Can surfaces be distinguished from stratigraphic 
"zones"? Do these surfaces or zones extend across 
the site, or are they limited to specific areas within 
the site? 

Studies of the horizontal and vertical distribution of 
material classes across the site revealed distinctive 
patterning. For example, material class density gener­
ally decreases from east to west. The highest concen­
trations are present in Area 1, medium concentrations 
in Areas 2 and 3, and the lowest densities in Area 4. 
This general pattern indicates that the occupation at 
site 41MV120 was primarily oriented toward Elm 
Creek; however, Area 4 does contain relatively more 
recent deposits which have much less cultural material 
Nonetheless, the high artifact densities present at the 
eastern end of the site indicate that buried cultural de­
posits may extend further toward Elm Creek. This is 
represented by a continuation of this large surface scat­
ter to adjacent sites 41MV107 and 41MVI09 which 
are located on the opposite side of the creek. 

Studies of material class density and mean debitage 
size were able to identify a series of "sediment pack­
ages" (or analytical units) across the site. In Areas 1 
and 2, these packages are vertically distinguished in 
20-cm intervals; whereas, Areas 3 exhibits a range in 
package size from 20--40 cm in thickness. These AU s 
directly correspond with variations in floodplain 
lithofacies, paleosols, occupational intensity, and the 
presence of features and occupational surfaces. Occu­
pational surfaces in Area 1 are directly associated with 
the top of these AUs which contain larger mean arti-
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fact sizes. It is unclear as to whether this pattern of 
larger to smaller mean artifact size is an indication of 
alluvial sorting, or post-depositional downward move­
ment of smaller sized items. Overall, Areas 1 and 2 
witnessed more intense early occupations (ca. 2200-
1900 B.P.), and Area 3 (and 4) more intense lateroccu­
pations (ca. 1900-1200 B.P.). 

Chronology 

What absolute temporal span does the radiocarbon 
evidence indicate for the site stratigraphic sequence? 

Nine charcoal samples were submitted for radiocar­
bon dating by the test excavations and data recovery 
programs at site 41MV120 (Table 8-5). Most of these 
consist of small pieces of wood charcoal (mesquite and 
acacia) which were dispersed through the site sediments. 
Using isolated pieces of charcoal to date archeological 
deposits is an ambiguous technique. Smiley (1985 :71-
72) provides a list of radiocarbon-dateable materials 
which he considers to have the highest to lowest poten­
tial for accurately dating archeological contexts: 

1. Annual subsistence materials (e.g., cultigens 
or charred seeds). 

2. Samples from structural logs retaining outer 
rings. 

3. Sticks, twigs, or small branches. 
4. Large cross-sectional pieces from beams or 

fuel that lacks outside rings. 
5. Scattered charcoal from undisturbed contexts 

(e.g., hearth fill). 
6. Scattered charcoal from excavated strata. 
7. Unprovenienced charcoal samples. 

Only two samples submitted for radiocarbon dating 
were collected from clearly intact contexts. These were 
obtained from Feature 1 (mussel shell lens) in Area 1, 
and the charcoal-stained lens in Area 4; however, the 
absence of intact features which contained charcoal 
precluded the possibility of using materials derived from 
these preferred contexts. Small pieces of charcoal such 
as these, require the use of the Accelerator Mass Spec­
trometer technique for dating; whereas, the larger 
chunks submitted from burned stumps were analyzed 
using conventional radiocarbon methods. 



Nonetheless, given these limitations, Area 1 does con­
tain a consistent dated sequence: 1240±50 B.P. (Fea­
ture 1; Level 6), 1970±50 B.P. (Level 9), and 2200±50 
B.P. (Level 12). Intact or relatively intact features were 
identified in Levels 8 and 12. A study of the distribu­
tion of artifacts around these features produced a simi­
lar organizational pattern. All of this information 
indicates that Area 1 is probably not heavily disturbed, 
with the dated pieces of charcoal being in relative strati­
graphic sequence. 

Two charcoal samples were analyzed from Area 2. One 
of these was submitted by TxDOT during the test ex­
cavations of adjacent EU 2. This sample provided a 
date of 1460±50 n from Level 4. A second sample was 
submitted from EU 22, Level 9, within Area 2. This 
sample yielded a date much older date of3200±50 B.P. 

The 1460 B.P. date appears to correspond with the se­
quence defined in Area 1; however, the 3200 B.P. is 
significantly older than the 2200 B.P. date from the 
bottom of Area 1. In Area 3, a burned mesquite stump 
in adjacent EU 6 (Level 5) provided a date of760±50 
B.P. This date is associated with a period of occupa­
tional decline at the site. An isolated piece of charcoal 
recovered from Level 8 in EU 22 yielded a date of 
3050±50 B.P. Levels 7 and 8 in Area 3 contain the great­
est evidence of occupation, with adjacent Feature 10 
in BHT 12 also being situated in the same levels. The 
ca. 3000 B.P. date is similar to the one identified in 
Area 2, but is also much older than the 2200 B.P. from 
Area 1. 

Two radiocarbon samples were also submitted from 
Area 4. The upper sample was obtained from a buried 
acacia tree stump in EU 39 (Level 7). It yielded a date 
of 540±40 B.P. A piece of charcoal from a charcoal 
stained lens in BHT 12 (Level 11) provided a date of 
1940±40 B.P. As in Area 3, the tree stump is associ­
ated with a period of surface stability dating to the 
period of post-occupational site abandonment. The 
1940 B.P. date is consistent with the upper portion of 
the sequences identified in Areas 1. Both ca. 1900 B.P. 

dates are associated with a buried paleosol which was 
identified in Areas 1,3 and 4. Most of the radiocar­
bon dates fit the 1240-2200 B.P. range defined in Area 
1; however, the two ca. 3000 B.P. dates stand out as 
outliers when compared to the others. These older dates 
could be the result of several different formational pro-
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cesses. First, they could simply represent an older oc­
cupation at the site. Secondly, the charcoal could have 
been derived from the underlying point-bar deposits 
which are speculated to date to this earlier period (see 
Chapter 7). Lastly, they could be the by-product of the 
"old wood problem," with ancient dead wood being 
used a fuel at the site. 

There is no clear evidence of an earlier occupation situ­
ated directly on top of the sand bar. The 3200 B.P. date 
from Area 2 is located just above the underlying sand 
deposits; however, the artifacts present in the lower 
levels of the area are size sorted vertically, and were 
presumably derived from the overlying silty deposits. 
On the other hand, the source of the burned charcoal 
could have been the point-bar deposits since they rise 
up to about the same level in an adjacent unit. It seems 
less likely that the charcoal in Level 8 of Area 3 was 
derived from point-bar deposits, because it is situated 
at the same level as an intact feature identified in nearby 
BHT 10, and that the sand deposits in this block area 
are situated at a much lower elevation. Nonetheless, 
the ca. 3000 B.P. dates are older than the range associ­
ated with the Late Archaic projectile points present on 
the site (see Hester 1995). 

An alternative explanation is that the dates represent 
"old wood." That is, dead wood obtained from sur­
rounding landscape (e.g., terrace or floodplain) which 
was scavenged and subsequently used as firewood. 
Schiffer (1986:21) has dated specimens of mesquite 
from modem surface collections and dead wood from 
standing trees in southern Arizona. The surface col­
lections yielded a pooled date of 970±430 B.P. (n=23), 
and the dead branches ofl007±153 B.P. (n=30). It could 
be that the ca. 3000 B.P. dates are derived from a simi­
lar old wood population. This old wood might have 
been present as standing dead wood, or more likely, as 
surface dead wood in nearby terraces. 

What are the implications of this information for 
understanding site sedimentation rates? 

Three floodplain lithofacies were defined at the site 
(Chapter 7). Unit 2-fl directly overlies the point-bar 
deposits. It represents the rapid deposition of overbank: 
deposits from ca. 2200-1900 B.P. These deposits are 
present in Areas 1-3, but are deeply buried in Area 4. 



In contrast, Unit 2-£2 exhibits a much reduced sedi­
mentation rate (ca. 2000-1900 B.P.), which is nine times 
less than that exhibited by Unit 2-fl. The formation of 
the Ab 1 paleosol occurred during this period of in­
creased surface stability; however, Unit 2-£2 is thinner 
than the other lithiofacies, and therefore more likely to 
exhibit the mixing of archaeological materials. Aggra­
dation increases during the formation of Unit 2-f3 (ca. 
1900-1200 B.P.), but at a rate three times less than that 
exhibited by Unit 2-fl. These deposits thicken to the 
west in Area 4 where the paleosol is buried at a much 
greater depth. 

How do the relative dates of the projectile points 
compare with the radiocarbon dates? 

The majority of the projectile points recovered from 
the excavations at 41MV120 can be classified as Late 
Archaic. The relative age of two undiagnostic points 
from the upper levels ofthe site could not, however, be 
determined (i.e., the stemmed and triangular point 
forms). Shumla points (n=5) are the most prevalent 
point type identified at the site, being situated in the 
lower levels of Areas 1-3. 

The greatest diversity of point types was observed in 
the western section of the site in Areas 1 and 2. Four 
different point types were identified in Area 1. Shumla 
and Desmuke types were recovered from Level 12, a 
Langtry from Level 11, and a Marcos from Level 9. 
Levels 11 and 12 are situated within floodplain Unit 2-
fl, and Level 9 is associated with the buried Abl pa­
leosol. Radiocarbon dates were obtained for Levels 12 
and 9: 2200±50 B.P. and 1970±50 B.P., respectively. 
Three point types were identified in Area 2: a Shumla 
point was found in Level 10, a Montell in Level 7, a 
Marshall in Level 6, and a Shumla in Level 4. Levels 
6-10 are included within the floodplain Unit 2-p (point 
bar) and Unit 2-fl sediments; whereas, Level 4 is part 
of Unit 2-f3. 

In contrast to Areas 1 and 2, only two points types 
were identified in the eastern section ofthe site in Ar­
eas 3 and 4. A Shumla point was recovered from Level 
11, and an Ensor from Level 7 in Area 3. Level 11 is 
situated within floodplain Unit 2-fl, and Level 7 at the 
bottom of Unit 2-£2. Two Ensor points were also iden­
tified in Area 4, Levels 2 and 12. The point from Level 
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12 was situated within a charcoal-stained lens of the 
Abl paleosol which was dated to 1940±50 B.P. The 
other point is located in floodplain Unit 2-f3. 

Most of the Shumla points, and the Desmuke, Langtry, 
Montell, and Marshall points are all situated within 
the older floodplain Unit 2-fl (ca. 2200-1900 B.P.); 

whereas, the Marcos and Ensor points are associated 
with the Abl paleosol (ca. 1900 B.P.), and the remain­
ing Ensor points are presentin Unit 2-f3 (ca. 1900-
1200 B.P.). The general site stratigraphic sequence 
consists of ShumlaJDesmuke, LangtrylMontelllMar­
shall, MarcoslEnsor, and Ensor. This sequence is some­
what different that the one described by Hester (1978) 
at site 41ZVI0, where Ensor and Montell types were 
found in deposits overlying Shumla and Marcos types. 
Langtry and Marshall point types date to the middle 
Archaic in the Lower Pecos region (Turpin 1991); how­
ever, they overlie Shumla and Desmuke types at 
41MV120. It is unclear as to whether this represents 
some form of disturbance, the scavenging and reuse of 
the artifacts, or a later date for these point types. Oth­
erwise, the remaining point types date to the Late Ar­
chaic (ca. 2500-1150 B.P.) as defmed by Hester (1995). 

Climate and Environment 

What does the geomorphological data indicate about 
the past environmental setting at 41MV120? 

As previously discussed, the results of the geomorpho­
logical study of the site area indicates that the coarse of 
the Rio Grande has changed several times during the 
middle and late Holocene. The relocation of the channel 
had significant effects on the local depositional sequence 
represented at the site. From approximately 6000-3000 
B.P. the channel was situated in the immediate area of 
the site, depositing the point-bar sands which form the 
basal site unit. The river subsequently shifted course to 
south, with the confluence of the Rio Grande and Elm 
Creek moving about one kilometer away. During the 
site occupation (ca. 2200-1200 B.P.), the area was peri­
odic ally inundated by floodwaters, depositing a series 
of alluvial sediments, and covering some developing A 
horizons. The amount of flood waters covering the site 
was reduced by ca. 1000 B.P., either due to the downcut­
ting of the Rio Grande or to decreased river flow and 



flooding. The presence ofthe buried tree stumps in the 
upper levels ofthe site are a testimony to the stability of 
the surface during this later time period (ca. 500-700 
B.P.). 

It therefore appears that the period of predominant site 
occupation corresponds with the episodic floodings of 
the Rio Grande, and the general site abandonment with 
the down-cutting and decreased flooding of the river. 
It is unclear as to whether there is a direct cause-and­
effect relationship between flooding and site occupa­
tion. For example, the Rio Grande drainage basin 
includes areas from Southern Colorado, New Mexico, 
and West Texas. 

Flooding in this portion of the river may not simply 
reflect local rainfall patterns, but are also related to 
increased moisture, snow pack, and rainfall in any of 
the areas drained by the river. It is difficult to assess 
what this period of flooding may actually represent in 
respect to local climatic and environmental conditions. 
That is, could local increases in moisture and terres­
trial resource productivity be acting as a magnet for 
Late Archaic populations? Or is it simply an increase 
in resource productivity within the floodplain as a re­
sult of flooding and the deposition of nutrient rich soils? 
Floodwaters could also strand fish and shellfish pro­
viding a short-term resource windfall. 

The downcutting episode represented at the time of 
general site abandonment is also documented across 
Oklahoma and Texas at ca. 1 000 B.P. (Hall 1990). It is 
currently undetermined whether this activity was in re­
sponse to warmer or cooler climates. What effect the 
relocation of the river channel and subsequent down­
cutting had on the local environment is unclear, and 
whether the abandonment of the site was a response to 
changes in local and/or regional climatic conditions. 

Is there any archeological evidence which provides 
information for reconstructing the prehistoric site 
environment? Do the macro botanical, shellfish, 
snails, and faunal remains provide data on the local 
paleoenvironment? 

There is very little archaeological data with which to 
address any issues concerning the paleoenvironmental 
reconstruction of the area. Nonetheless, the various 
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plant and animals species present at the site are similar 
to those found in the area today. All the species are 
represented throughout the various levels across the 
site. Only the shellfish in Area 1 exhibit some vertical 
patterning in their distribution. 

Two woody species were identified during the analysis 
of macrobotanical remains (Chapter 11). These are mes­
quite and acacia (huisache) wood. Mesquite wood char­
coal is dated from ca.3000-1900 B.P. Both acacia and 
mesquite burned stumps are also dated at 540 and 760 
B.P., respectively. The absence of acacia charcoal in the 
archaeological deposits may be the result of cultural se­
lection, since acacia wood gives off a strong odor. As 
any Texan knows, mesquite grill tastes better than aca­
cia grill. Both species occur in open floodplain and drain­
age system environmental settings. 

Three species of freshwater shellfish were identified 
(Chapter 12). These consist of Tampico pearlymussel, 
yellow sandshell, and Texas lilliput. The Tampico 
pearlymussel is typically found in the main river chan­
nel or along backwaters and oxbows. It primarily lives 
in shallow areas which contain mud, sand, or gravel 
substrates. The yellow sandshell prefers either the fast­
or slow-flowing waters of river or stream channels, 
residing in a variety of sediment substrates. The Texas 
lilliput lives in the mud and sand of still or low-flow­
ing creeks and oxbows. All three species can be ob­
served in similar habitats of the region today. Area 1 is 
the excavation block which contains a sufficiently large­
sized sample to study changes in the number of speci­
mens per species through the sequence. Yellow 
sandshell dominates all the AUs; however, there are 
relatively more lilliputs in the lower and upper AUs, 
and more Tampico pearlymussels in the middle AUs. 
It is likely that this pattern reflects changes in river 
ecology. That is, during periods of site flooding there 
are more lilliputs represented, and with surface stabil­
ity more pearlymussels. Lilliputs are more active and 
would have colonized small pools along an oxbow; 
whereas, the pearlymussels favor more stable habitats 
(Howells, personal communication, 1997) 

Four species of terrestrial snails were identified (Chap­
ter l3): striped rabdotus, whitewashed rabdotus, Mexi­
can ambersnail, and Texas liptooth. No aquatic species 
were observed, even though the site sediments are in 



part of alluvial origin. Nonetheless, all four species 
are present in the area today. 

Very few faunal remains were recovered during the 
excavation of site 41MV120. Mostofthese consist of 
unidentifiable fragments. Some of these are mammal 
bones, but four others were identified as frog bones. 
These latter elements reflect the proximity of the site 
to a streamside setting. 

How do the archaeological remains compare with 
the results ofthe stable carbon isotope analysis? 

Soil samples from three separate coring locations were 
submitted for stable carbon isotope analysis (Chapter 
7). These cores were situated on the Rio Grande flood­
plain, T1 terrace and Elm Creek. C 4 plants are warm 
season grasses with Ol3C values of approximately 
-13 %0, whereas C

3 
plants consist of cool season grasses, 

trees, and shrubs with Ol3C values of -27%0 (Boutton 
1991 b). Together they reflect a long-term sequence rep­
resenting a cool early Holocene dominated by C

3 
plants, 

a warm middle Holocene dominated by C 4 plants, and 
a late Holocene characterized by an intermediate cli­
mate and a mixture of C

3 
and C 4 species. Soil samples 

analyzed from the site exhibit this intermediate Late 
Holocene pattern. 

Subsistence and Adaptation 

Subsistence and Seasonality 

What resources were being exploited at the site, and 
during which season(s) was the site occupied? Do 
the macro botanical, shellfish, snail, and faunal re­
mains provide information on subsistence and pos­
sible season of collection? 

Site 41MV120 represents a single location on the land­
scape which was occupied by prehistoric hunter-gath­
erer groups during their annual rounds. There is very 
little direct information on which subsistence foods were 
procured by the prehistoric inhabitants of the site. None­
theless, it seems likely that several aquatic and terres­
trial plant and animal species were consumed at the 
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site. On the other hand, we can only speculate on the 
possible season of occupation. 

The presence of macrobotanical remains is limited to 
isolated pieces of mesquite charcoal at the site. Burned 
mesquite and acacia stumps are also present in the upper 
levels. Mesquite wood was being used as a fuel. On 
the other hand, there is no direct evidence for the use 
of pods or seeds at the site. This is understandable given 
the lack of intact features and the absence of flotation 
samples from which these remains might be recovered 
and identified. Nonetheless, mature mesquite pods are 
primarily available during the summer (V ora 1990b); 
however, green pods can be eaten earlier, and dried 
pods may still be attached to trees or present on the 
ground surface during the fall. During droughts they 
can be present well into the winter. The single mano 
fragment recovered from the site could have been used 
to mill mesquite and acacia seeds, but the season of 
use in undetermined. 

Shellfish were available in riverine and stream settings. 
The smaller size of the individuals indicate that many 
are juveniles, which tend to be more mobile than adults 
and live in shallow waters. The absence of the larger 
and deeper-water adults indicates that the most acces­
sible individuals were probably being collected. Only 
a few shells are whole and exhibit intact outer rings. 
These specimens are characterized by a wide outside 
growth band which could indicate that specimens were 
collected during the nutrient-rich growing season from 
spring to fall. 

Relatively few terrestrial snails are present on the site. 
Although their distribution generally coincides with that 
of mussels across the site, it is unclear as to whether 
they were collected and consumed by the site inhabit­
ants or were simply attracted to the site food debris. 
The fact that the snails are biased towards larger indi­
viduals may indicate that they were being collected and 
consumed at the site. At any rate, they would have 
comprised only a minor portion of the diet. 

Very few faunal remains were recovered during the ex­
cavations' primarily consisting of undetermined frag­
ments. Some are identified as mammal, with several 
exhibiting chopping marks (Chapter 14). Tiny bone frag­
ments were also identified during the petrographic analy-



sis of a soil sample from Feature 10 (Chapter 7). Other­
wise, the only identifiable remains are unburned long 
bones from a frog in Level 7 of Area 3. 

Technology 

Burned! pit features or fire-cracked rock clusters 
could reflect domestic hearths, roasting pits, and/or 
discard! piles. What are the structure and contents 
ofthese features, and what are the implications of 
this information for understanding food processing, 
and consumption activities at the site? 

Very few intact features were identified during the ex­
cavations at 41MV120. The results of the archaeo­
magnetic analysis indicates that only four of the 20 
rocks analyzed had not moved since being heated, and 
two had only moved slightly. Three of the in situ rocks 
were discovered in the south profile ofBHT 10. They 
represent the remnants of three separate features which 
are situated at a depth of approximately 70-S0 cm. A 
single burned rock was identified as being in situ from 
clusters of two, seven, and eight rocks, respectively. In 
each of the latter two clusters, an additional burned 
rock was also identified as not being in situ. Given that 
most of the features were removed during the excava­
tion ofBHT 10, it is difficult to determine what their 
original structure might have been. Nonetheless, the 
clusters with 7-S rocks might represent only a small 
portion of much larger original features. 

The only other burned rock sample identified as being 
in situ is one of a cluster of five burned pieces of sand­
stone exposed in Level 12 at the western end of Area 
1. Twelve pieces of burned sandstone were exposed in 
the portion of the block excavation. The analysis of 
three samples from two other locations in this level 
determined that they were not in situ. Nonetheless, the 
burned rock appears to be part of a larger occupational 
surface identified in this level. A cluster of 10 burned 
pieces of sandstone was also identified in LevelS' how-, 
ever, the four samples taken from this feature (5) had 
moved since being burned. One of these rocks had not 
moved as much as the others, and together they formed 
a tight cluster indicating that the feature had retained 
some structure. 
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The two slightly moved burned rock samples are present 
in Areas 2 and 4. A single burned piece of sandstone 
has moved slightly in Level 6 of Area 2. It is situated 
within a level which contains a high density of burned 
sandstone. The other sample is from Level 11 in Area 
4, being one of three isolated pieces of sandstone iden­
tified in the level. One other piece was analyzed and 
determined that it had substantially moved since being 
heated. 

Otherwise, most of the burned rock is distributed in 
varying densities across the site, although density gen­
erally declines from east to west. The burned rock is 
primarily composed of sandstone, with less chert, lime­
stone, rhyolite, and other materials. The sandstone is 
available from local bedrock outcrops, and the remain­
ing materials as cobbles in terrace gravels. The com­
position of the terrace cobble materials does vary 
significantly from those represented at the site. That 
is, significantly more limestone and quartzite are rep­
resented in the site assemblage than would occur natu­
rally in the gravel deposits. Therefore, the prehistoric 
site occupants were preferentially selecting these ma­
terials for use, although at lower quantities than the 
more ubiquitous cherts. 

Several discernable archaeological patterns appear to 
segregate sandstone vs. cobble materials at the site. First, 
the composition of the burned rock covaries by density 
and level. That is, levels with less than 200 g of burned 
rock contain significantly more chert and limestone, while 
levels with greater than 200 g contain more sandstone. 
Second, a selective analysis of relatively higher density 
peaks within each area indicates that either sandstone , 
limestone, or chert tend to dominate the rock in these 
selected levels. Again, limestone and chert dominate in 
levels with less than 400 g of burned rock, and the sand­
stone in levels with more than 400 g. Third, not only 
does the amount of burned rock decline from east to 
west across the site, but there is an inverse relationship 
between chert and sandstone. Chert is found in the high­
est densities in the eastern areas of the site, and sand­
stone in the westem areas of the site; whereas, the amount 
of limestone present stays relatively constant. Lastly, 
the results ofthe archaeomagnetic analysis reveals that 
the in situ samples were primarily heated at lower tem­
peratures, and the disturbed samples to higher tempera­
tures. Since the analyzed samples are mainly composed 



of sandstone, it is undetermined how chert and lime­
stone materials fit into this dichotomy. Overall, it would 
appear that sandstone was, at least in part, being differ­
entially selected over cobble materials for use in ther­
mal features. 

It is possible that the sandstone was primarily used as 
peripheral elements in domestic hearths, but it is un­
clear for what feature(s) the cobbles were being used. 
They might have simply been used for the construction 
of simple open hearths which were used for cooking mus­
sels and other foods. It seems unlikely that they were 
used for small ovens, since no such features were iden­
tified during the excavations; however, various sized 
cobble-lined features were identified in the excavations 
at Choke Canyon Reservoir. These features were often 
associated with mussel remains, with some snail shells 
and a few bone fragments (Hall et al. 1982; Hall et al. 
1986; Scott 1982). The presence of relatively more 
burned chert cobbles in the eastern area of the site does 
correspond with the presence of higher densities of mussel 
shell. Occupational surfaces in Area 1 also indicate a 
spatial relationship between mussel shell and bumed rock 
concentrations. Nonetheless, ovens are not needed to sim­
ply cook mussels. Pierce's (1984) review of ethnographic 
data from California Native American groups shows 
that roots, tubers, and fish were generally baked in pit 
ovens; whereas, mussels and mammal meat were more 
commonly roasted in open hearths. Given the absence 
of any intact cobble features and the presence of vary­
ing densities of burned rock, it seems likely that small 
cobble-lined hearths were used to cook mussels and other 
foods. This type of feature construction would have been 
more susceptible to disturbance than shallow cobble­
lined ovens. fu addition, some of the cobbles might also 
have been used for stone boiling. 

How did South Texas foragers balance tool design 
requirements for a generalized foraging strategy 
within the limitations of regional lithic resource avail­
ability? Does the stone tool technology at the site re­
flect a "retooling tactic" whereby exhausted tools were 
simply replaced, or a "gearing up tactic" whereby a 
suite oftools were produced for use elsewhere? 

Recent research efforts have focused on the effects of 
biotic resource structure and lithic raw material avail­
ability on tool design and the organization of stone tool 
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technology. These perspectives can be referred to as for­
aging strategy vs. economizing behavior models (e.g., 
Andrefsky 1994; Bamforth 1986; Binford 1980; Kelly 
1983; Odell 1996). Although these arguments are often 
framed in respect to tool use-life, other researchers have 
used tool replacement rates as a means of evaluating the 
effects of varying foraging strategies on hunter-gatherer 
technology (e.g., Kuhn 1989; Vierra 1995). For example, 
a "retooling tactic" is predicted for residentially mobile 
groups who reside in environments which exhibit con­
tinuous tool use/maintenance schedules, with tools be­
ing replaced as they become exhausted. fu contrast, a 
"gearing up tactic" is predicted for logistically organized 
groups who reside in environments characterized by short 
periods of intense resource procurement, whereby a suite 
of tools is produced during periods of downtime in an­
ticipation of future use. The former tactic is character­
ized by the use of a few generalized tools, and the latter 
by a greater variety of specialized tools. 

The Late Archaic environment of the South Texas brush 
country was probably similar to today, being a savanna 
dissected by riparian zones; however, wooded thickets 
have greatly expanded during historic times. fuforma­
tion on resource structure, the archaeological record, and 
ethnohistorical documents paint a picture of generalized 
foragers who were residentially mobile, with seasonal 
mobility being primarily conditioned by the abundance 
and distribution of plant resources. Residences were of­
ten situated near riparian habitats. Food tended to be 
consumed on a daily basis, with little or no dependence 
on storage (see Chapters 2, 3, and 4; Black 1989c; Hes­
ter 1980, 1981, 1995). Regional lithic resources are re­
stricted to gravels along various drainages (e.g., Nueces 
River and Rio Grande), and surface Uvalde lag gravels 
in upland settings. Given the nature of this evidence we 
might expect the use of a retooling tactic, with tools 
being maintained and used on a continual basis, and then 
subsequently replaced and discarded upon exhaustion. 
This situation can be contrasted with that exhibited by 
the Late Archaic in the Texas Panhandle, which has been 
characterized as reflecting a logistically organized for­
aging strategy based on the exploitation of bison (Boyd 
et al. 1990). This Late Archaic technology may there­
fore be characterized by a gearing-up tactic. The Late 
Prehistoric (Toyah horizon) in South Texas also involved 
the hunting of bison, but other species like deer, ante­
lope and small game were important as well (Black 1986, 
1989c; Highley 1986; Montgomery 1978; Hall et al. 



1986; Hester 1995; Hester and Hill 1975). Does the as­
semblage from site 41MV120 reflect a tactic involving 
the production of tools which were simply used to re­
place exhausted ones, or is there a dominance of pro­
duction by-products with most of the tools having been 
removed from the site? 

The majority of the raw materials reduced at site 
41MV120 are cherts obtained from local terrace grav­
els. It appears that prepared cores and large flake blanks 
were produced at terrace procurement sites, and then 
brought back to 41MV120 for further reduction and 
tool production. Some cobbles were also brought to 
the site; however, the paucity of cores at 41MV120 
may reflect that they were removed from the site for 
further reduction at some other location. Fine- to me­
dium-grained raw materials were selected for the pro­
duction of retouched tools with longer use-lifes, and 
medium- to coarse-grained materials for the produc­
tion of expedient unretouched flakes. Several differing 
core reduction strategies were identified through the 
analysis of core, debitage, and retouched tools. A pre­
pared core-flake-tool trajectory was used to produce 
utilized flakes and retouched tool blanks. A bifacial 
core-flake-tool trajectory was involved in manufactur­
ing blanks for retouched flakes and notches. A large 
flake-tool trajectory reflects that large flake blanks were 
used for the production ofbifaces. Lastly, unretouched 
utilized flakes were also manufactured through a cobble 
uniface-flake trajectory. The debitage types reflect evi­
dence of core reduction and tool production/mainte­
nance. These include core flakes, core maintenance 
flakes, biface flakes, uniface flakes, notching flakes, 
and overstruck flakes. The presence of early-, middle­
, and late-stage bifaces attests to the production of these 
tools and eventual discard primarily due to manufac­
turing, but some use-breakage. The projectile points 
are heavily resharpened, and discarded after breakage 
and exhaustion. There are few late-stage bifaces rep­
resented, presumably reflecting the removal of fmished 
bifaces and projectile points from the site for use dur­
ing the remainder of their annual rounds. 

The technology at site 41MV120 appears to reflect as­
pects of both retooling and gearing up tactics. Indica­
tions of a gearing-up tactic include the presence of 
prepared cores and large flake blanks which were brought 
to site from the procurement location. This reflects an 
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increased investment in the production of cores and tools 
beyond that needed to simply replace exhausted tools. 
In addition, the removal of most cores from the site also 
reflects the production of these items in greater quanti­
ties than what was simply needed to replenish exhausted 
cores. In contrast, the evidence for retooling consists of 
the production of bifaces (including point preforms) 
which were used to replace exhausted projectile points 
(and bifaces). The removal of cores from the site, how­
ever, is probably not related to a gearing up tactic in 
anticipation ofthe bulk acquisition of resources, but stra­
tegic planning in anticipation of moving into lithic re­
source poor areas. This interpretation is supported by 
the fact that the assemblage at site 41MV120 is charac­
terized by a flake and not a blade technology which is 
often associated with logistically organized bison hunt­
ers (e.g., Quigg 1997). 

Besides foraging strategy, lithic raw material avail­
ability can also have an important effect on stone 
tool technology. Given the limited nature of lithic 
resource availability in South Texas, are there indi­
cations that the prehistoric inhabitants were using 
resharpening and beveling techniques to increase 
tool use-life and thereby reduce tool replacement 
costs? 

Arguments concerned with the effect oflithic raw ma­
terial availability on stone tool technology are often 
framed in respect to curated vs. expedient components 
oflithic technology (sensu Binford 1977, 1979). That 
is, the cost-benefit analysis of procurement/production 
costs compared maintenance/replacement costs pro­
vides the following predictions: 1) a greater emphasis 
on the curated component of the technology in lithic 
resource poor areas, and 2) a greater emphasis on the 
expedient aspect of the technology in lithic resource 
rich areas (Andrefsky 1994; Bamforth 1986). The ques­
tion is, at what point is it more cost-effective to replace 
a tool vs. resharpen it and extend its use-life? Procure­
ment costs are an important factor in tool production 
costs. With reduced procurement costs, we can expect 
greater replacement rates, and the use of more expedi­
ent tools with shorter use-lives. In contrast, with in­
creased procurement costs, we can expect lower 
replacement rates, and the use of more curated tools 
with longer tool use-lives. 



An important aspect ofbifacial technologies is the abil­
ity to increase tool use-life through resharpening (Kelly 
1988). Given the cost-benefit assumptions underlying 
the resource scarcity economizing model, we can ex­
pect that: 1) in lithic resource rich areas tool designs 
should reflect decreased tool replacement costs and 
therefore lower intensities of tool resharpening and 
beveling; and 2) in lithic resource poor areas tool de­
signs should reflect greater tool replacement costs, and 
therefore increasing intensities of resharpening and 
beveling in order to increase tool use-life (Sollberger 
1971; Wiant and Hassen 1985). 

The projectile points at site 41MV120 are heavily 
resharpened and exhibit beveling. They appear to have 
been discarded after extreme tool exhaustion. This sup­
ports the contention that tool use-life is in part affected 
by lithic resource availability. In this case, attempts to 
increase tool use-life was a means of reducing tool pro­
curement/production costs due to low regional lithic 
resource availability. The large amounts of debitage at 
the site not only reflects the importance of tool produc­
tion, but the expedient production of flakes due to the 
lower cost of using local materials. This expedient com­
ponent of the technology would presumably be less evi­
dent in other areas of the region where lithic materials 
are not as readily available (e.g., Bamforth 1986). 

Is there evidence that local materials were heat­
treated increase their quality for knapping, and to 
increase tool use-life? 

As Hester and Collins (1974) have pointed out, heat­
treated chert was commonly used for the production of 
projectile points in South Texas. Heat-treatment makes 
the stone less grainy, smoother in texture, more brittle, 
and therefore easier to flake (Whittaker 1994:72). Shott 
(1986) suggests that tool use-life is a proxy measure 
of manufacturing costs. That is, you should expect an 
increase in manufacturing costs with increasing tool 
use-life. This can be reflected in the increased costs of 
producing highly curated formal tools (e.g., bifaces) 
vs. expedient flake tools (e.g., utilized flakes). In this 
case, heat-treatment is adding a manufacturing cost 
which is, however, offset by the increased knappability 
of the material, and therefore increased tool use-life 
through resharpening. This tactic can be used to re-
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duce overall tool replacement costs given a lack oflithic 
raw materials. 

The lithic assemblage at 41MV120 is dominated by 
the use oflocal, medium-grained cherts. Analyses in­
dicate that there are significantly more medium-grained 
materials which have been subjected to heat-treatment 
than fine- or coarse-grained (Chapter 9). This presum­
ably reflects that fine-grained materials do not require 
it, and heating coarse-grained materials would not in­
crease their knappability. More importantly, there are 
significantly more retouched tools exhibiting evidence 
of heat treating than debitage. Again, the added cost of 
heat-treating is offset by increased tool use-life for the 
retouched tools vs. debitage. Indeed, biface flakes ex­
hibit significantly more evidence of light heating and 
core flakes of no heating. This also corresponds with 
the fact that higher-quality fme- to medium-grained ma­
terials were preferentially selected for the production 
of retouched tools, and medium- to coarse-grained ma­
terials for core reduction. 

Site Structure 

What is the horizontal and vertical extent of arti­
fact and feature distribution across the site? What 
are the implications of these spatial relationships for 
defining site organization, the use of space, activity 
areas, and discard zones? 

Excavations at site 41MV120 indicate that artifacts 
and features extend for a distance of at least 200 m 
east-west along the road right-of-way, and up to 1.20 
m in depth. As previously noted, there is a general de­
cline in artifact density from east to west. The mean 
site lithic-artifact density is 275.0 artifacts per cubic 
m. Area 1 exhibits the highest density (551.9), Areas 2 
and 3 intermediate densities (210.3 and 195.2, respec­
tively), and Area 4 the lowest density (8.6); however, 
IUs 2 (126.7) and 4 (71.7) contain lower densities than 
surrounding Areas 1 and 2, whereas, IUs 8 and 10 
contain higher densities than surrounding Areas 2 and 
3. The general pattern from east to west is high den­
sity, low density, medium density, high density, me­
dium density, and low density. These patterns reflect 
several site formation processes. 



First, the presence of higher densities in the vicinity of 
Elm Creek may indicate that this area of the site acted 
as a focus for campsite activities. Second, since the ex­
cavation blocks represent the cumulative sum of mul­
tiple occupations, these densities are affected by varying 
site organization and sampling intensity. Third, the un­
derlying point bar deposits rise up in the center of the 
site in Area 2, and slope down toward the east and west. 
This geomorphic feature acts to compress the deposits 
containing archaeological materials in Area 2. Lastly, 
the floodplain stratigraphic sequence varies somewhat 
across the site, with Unit 2-f3 being thicker at the east 
end of the site. This unit is more recent in age, and con­
tains much less cultural material. In addition, it may be 
obscuring deeper deposits which might contain older oc­
cupations. 

Artifact and material class density does vary by site 
stratigraphic context. As previously mentioned, the 
floodplain stratigraphic sequence on the site has been 
divided into three lithofacies (Chapter 7). Lower Unit 
2-fl dates to ca. 2200-2000 B.P. and contains the most 
intense occupations in Areas 1 and 2. Unit 2-f2 is rep­
resented by a short period of surface stability, and the 
presence of the buried Abl horizon in Areas 1,3, and 
4 (ca. 2000-1900 B.P.). Unit 2-f3 witnessed an increased 
rate of sediment deposition over Unit 2-£2, and is char­
acterized by an intense occupation in Area 3 (ca. 1900-
1200). Although Unit 2-f3 is thicker in Area 4, it 
contains very little cultural material. This sequence 
corresponds with the distribution of projectile point 
types across the site. That is, Shumla, Desmuke, 
Langtry, Marshall, and Montell types were recovered 
from Unit 2-fl in Areas 1 and 2, Marcos and Ensor 
types from Unit 2-f2 in Areas 1 and 4, and Ensor from 
Unit 2-f3 from Areas 3 and 4. 

The compositional analysis of artifact and material 
classes was able to identify differences between low 
and high density levels across the site. These patterns 
provide some insight into organization and use of space, 
and activity areas on the site. Low-density levels re­
flect short-term occupation and/or limited activity use, 
and high-density levels long-term occupation and/or 
the spatial segregation of activities. Although lithic 
artifact composition among the various levels is quite 
similar, the lower-density levels may exhibit a slight 
emphasis on core reduction, and the high-density lev-
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els on tool production/maintenance. In contrast, there 
is a distinct difference in the composition of fire-cracked 
rock by level. Lower-density levels contain relatively 
more cobble materials, and higher-density levels more 
sandstone. These differences presumably reflect varia­
tions in the function, construction, and maintenance of 
thermal features. Several isolated clusters of sandstone 
were identified during the excavation, some of which 
contained in situ rocks. These features may represent 
domestic hearths with the sandstone outlining the pe­
riphery of the feature. It is, however, unclear as to the 
exact structure and function of the burned cobble ma­
terials. No intact cobble-lined pit features were encoun­
tered during the excavations. The fact that these 
materials are primarily represented in low-density scat­
ters may indicate that they were used for lining shal­
low, open hearths and for stone boiling. The mussel 
shell remains are generally associated with these lower­
density burned rock scatters. This probably reflects that 
cobble materials were being used for cooking mussels. 

The internal spatial organization of activities at the site 
are most clearly represented by the hearths and surround­
ing artifact distributions identified in Area 1. Nearly in­
tact hearth features were identified in Levels 8 and 12. 
A study of the artifact distributions identified a consis­
tent pattern in the location of possible activity areas. 
Using hearths as the central focus of the campsite, it 
was observed that some mussel shell, snail shells, a pro­
jectile point, and a mano were found in the immediate 
area of the hearths. These reflect the locations where 
food processing, consumption, and tool maintenance 
activities might have occurred. Several meters from the 
hearth are concentrations of mussel shell and burned 
rock which could reflect discard piles, and the remains 
of cooking features. Lastly, the lithic reduction locus is 
located furthest from the hearth. The fact that this orga­
nizational module is present in the lower and upper lev­
els of the area indicates a long-term redundant pattern 
of site reuse. No other clear spatial patterning was iden­
tified on the remainder of the site; however, there were 
very few intact features with which to study these spa­
tial relationships. A single in situ burned rock in Area 4 
(Level 6) was not associated with any distinctive pat­
terning, but the 2-x-3-m area might have been too small 
(or the area too disturbed) to detect the full extent of the 
spatial module. In Area 3, the units with the highest ar­
tifact densities are located in Level 7 to the immediate 
south of Feature 10 (BHT 10). The block excavation 
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sampled a portion of this activity area with the highest 
concentration on the eastern end of the block, and the 
lowest along the western periphery of the block. 

Studies of the vertical distribution of artifact and ma­
terial class density, and mean debitage size identified 
the presence of multiple "sediment packages" in Areas 
1-3. These packages (AUs), were situated at 20-cm 
intervals in Areas 1 and 2, and 20-40 cm intervals in 
Area 3. In Area 1, the tops of AU s 2 and 4 correspond 
with the presence ofthe occupational surfaces in Lev­
els 8 and 12. Slightly larger pieces of debitage com­
pose the upper portion of the AUs, and smaller-sized 
debitage the lower portion ofthe AUs. It is unclear as 
to whether this pattern reflects trampling and/or the 
downward movement of smaller items. All the AUs 
across the site are similar in assemblage composition, 
with only a few significant differences. These differ­
ences are primarily characterized by a distinction be­
tween upper and lower AUs, and between Areas 1-2 
and Area 3. F or example, the upper AU s exhibit a slight 
emphasis on core reduction and the lower AUs on tool 
production/maintenance. In Area 1-2 the upper AUs 
contain relatively more jasper and "other" materials, 
and the lower AUs more salt/pepper rhyolite. In con­
trast, Area 3 contains more salt/pepper rhyolite and 
chert in the upper AUs, and more chalcedony in the 
lower. There are no significant differences in the com­
position of burned rock within any specific area, al­
though there is a tendency for sandstone to decrease 
from the lower to upper AUs. Burned rock composi­
tion does appear to vary more between areas, with rela­
tively more chert in Area 1, sandstone in Area 2, and 
"other" materials (e.g., rhyolite and quartzite) in Area 
3. Sample sizes were large enough to study variations 
in the distribution of shellfish by AU in Area 1. Al­
though yellow sandshell dominates all the AUs, there 
are more lilliputs in the upper and lower AUs, and more 
Tampico pearlymussel shell in the middleAUs. 

Overall, the site stratigraphic sequence reflects a long­
term redundant pattern of site use from ca. 2200-1200 
B.P. There are some limited differences between the up­
per and lower AUs, but they are general similar across 
the site. Areas 1-2 are also more similar than Area 3 
(and 4), however, this relates to the presence of a rela­
tively more intense early occupation in Areas 1-2, and 
late occupations in Areas 3-4. Therefore, most of the 
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evidence for the earlier occupations is situated on the 
eastern side ofthe site nearer to Elm Creek, and the later 
occupations on the western side of the site. 

Site Function 

The information gathered from the previous studies of 
subsistence, seasonality, technology, and site structure 
can be used to make interpretations of possible site 
function(s). 

Does 41MV120 represent a residential or logistical 
campsite? 

A residential site is where the family resides. It is the 
terminal focus for subsistence activities, being sur­
rounded by a foraging area within which individuals 
conduct their daily foraging activities. In contrast, a 
logistical site is the location where a segment of the 
group conducts task-specific activities. Once these ac­
tivities are completed, the products procured at this 
location are generally carried back to the residential 
site for processing, distribution, and consumption by 
the site occupants. In some cases they might be cached 
in the field for future use (Binford 1980). 

41MV120 appears to represent a residential site be­
cause a variety of domestic activities took place there. 
These include lithic reduction, tool production/main­
tenance, food processing, and consumption. Although 
there is very little ground stone represented at the site, 
a review of the Maverick County site data indicates 
that ground stone is found at both riverine and stream­
side site settings (Chapter 4). In addition, mussel, me­
dium to small game, and presumably plant resources 
were processed and consumed at the site. This range in 
activities implies a division of labor as might be ex­
pected to occur at a residential site. 

Second, there is at least some variation represented in 
the construction of thermal features. Sandstone could 
have been used for domestic hearths, and cobbles for 
lining of open hearths which were used for mussels 
and other foods. 



Third, the site is linked to a logistical site location where 
lithic raw materials were initially procured, and reduced 
before being brought back to the residential site for 
further reduction and tool production. Lastly, these 
cores and fmished tools were subsequently carried away 
and used at other locations during the remainder of the 
group's annual rounds. 

When was the site occupied, what was the structure 
of the occupying group(s), and how long was the 
site occupied? 

There is very little data with which to discern the pos­
sible season of occupation(s) represented at the site. 
There does appear to be long-term redundant pattern 
of site use through time. Direct evidence for season of 
occupation is provided by the shellfish. Only 10 speci­
mens contained a sufficient amount of their outer rings 
to speculate about possible season of collection (Chap­
ter 12). All these exhibit wide growth rings, reflecting 
a warm season of collection (spring-fall). Other indi­
rect information is based on the assumption that the 
ground stone would have been used to mill mesquite 
and acacia seeds (supported by the presence of mes­
quite charcoal). If so, these are primarily available 
during the summer (and possibly as dried pods into the 
fall and winter). Therefore, it can only be tentatively 
suggested that the site was occupied during the warm 
season, possibly during the summer. 

If 41MV 120 represents a residential site, then the oc­
cupying group would have consisted of one or more 
families. The occupational surfaces identified in Lev­
els 8 and 12 of Area 1 do provide some limited infor­
mation on possible site organization. Ifwe assume that 
these represent a campsite module, then a large enough 
area ofthe site would need to be excavated to identify 
how many modules are actually present. Once mul­
tiple modules were identified, their contemporaneity 
would need to be determined before any arguments 
could be made concerning possible occupying group 
size (e.g., see Vierra 1985). On the other hand, there 
are no large bulk-processing features on the site, or 
refuse middens which might be imply larger groups 
and longer periods of occupation. Instead, the site con­
tains small domestic hearths, and varying densities of 
burned rocks reflecting a smaller group and shorter 
period of occupation. A scenario could be suggested 
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whereby 41MV120 represents a short-term occupied 
residential site. Late Archaic groups periodically re­
turned to the site to produce cores and tools from ma­
terials obtained in nearby terraces. Easily accessible 
aquatic and terrestrial resources were procured and con­
sumed in sufficient quantities to sustain a small group 
while residing in this location. The site may have been 
occupied during the summer, after which they contin­
ued they annual rounds with a newly refurbished tool 
kit. 

Regional Land Use 

What role did site 41MV120 play in respect to South 
Texas hunter-gatherer settlement patterns? 

As Hester (1981:126) points out, seasonal mobility is 
conditioned by the abundance and distribution of key 
resources (also see Binford 1980; Kelly 1983). In areas 
with "high density" or concentrated resources we might 
expect reduced residential mobility, increased site dif­
ferentiation, and possiblyterritorality. In contrast, groups 
residing in areas with "low density" or dispersed re­
sources would be characterized by increased residential 
mobility, and less site differentiation over a broader por­
tion of the landscape. Stated another way, this dichotomy 
is similar to what Binford (1980) refers to as logisti­
cally vs. residentially organized foraging systems. It is 
the latter organization which was probably more repre­
sentative of the South Texas savanna environment (Hes­
ter 1981), probably one characterized as serial foraging 
(sensu Binford 1980). 

There are currently three models of South Texas hunter­
gatherer mobility strategies. All agree that these forag­
ers were highly mobile, exploiting a variety of seasonally 
available plant and animal species. However, they dis­
agree on the specific organization of these foraging sys­
tems. Hester (1976, 1981) suggests that large base camps 
were occupied in resource-rich riparian settings, with 
periodic logistical forays onto adjacent uplands. Shafer 
and Baxter (1975) consider that this seasonal pattern of 
movement between riparian and upland resource areas 
was conditioned by the availability of water. That is, 
prehistoric groups would make residential moves to up­
lands areas during the wet season, and return to lowland 
riverine areas during the dry season. Lastly, Lynn et al. 
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(1977) agree with Hester that riverine habitats are the 
most productive; however, they argue that the seasonal 
transhumance pattern was characterized by a series of 
residential moves oriented along these stream and river 
channels. 

How do the data from site 41MV120 fit these three 
models? Let us assume that the tentative interpretation 
of site function at 41MV120 is correct; that is, the site 
represents a short-term residential site which was oc­
cupied during the summer, primarily for the produc­
tion of cores and tools to be used during their annual 
rounds. Local riverine and terrestrial resources were 
exploited while residing at the campsite. Forays were 
made to nearby gravel sources to obtain raw materials 
which were initially reduced at that location. If so, then 
this contradicts aspects of all three models. Contra 
Hester, the site would represent a short-term campsite 
linked to a nearby logistical procurement site, and not 
a long-term base camp. Although an extensive surface 
scatter covers portions of both sides of Elm Creek, this 
pattern may be due to repeated short-term occupations, 
and not a group aggregation site(s). In contrast to Sha­
fer and Baxter, it would appear that this riverine set­
ting was occupied during the summer rainy season 
(assuming a similar climatic regime as today), but the 
movement onto the lithic resource poor uplands is im­
plied by the evidence for gearing up (i.e., cores), and 
the replacement of worn out tools. Lastly, this short­
term residential site could also fit the linear riverine 
pattern, but gearing up activities would seem unneces­
sary for movements along riverine settings with abun­
dant lithic resources. 

So, from where did the prehistoric occupants of site 
41MV120 come, and where did they go? The distribu­
tion of nonlocallithic raw materials have often been used 
to study regional hunter-gatherer mobility patterns 
(Shackley 1990; Vierra 1993,1994). As argued by Bin­
ford (1979 :266), "raw materials are generally procured 
as elements of an embedded strategy and are obtained in 
anticipation offuture needs." Ifwe assume these mate­
rials were incidentally collected by a group during their 
seasonal rounds, then the distribution of these materials 
could provide insights into the size of their annual ranges. 
Although this technique has provided productive avenues 
for research in the American Southwest, this was pri­
marily due to the fact that distinctive obsidian and chert 
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sources are situated at isolated points on the landscape; 
however, this does not appear to be the case in Central 
and South Texas. It is extremely difficult to discern par­
ticular source areas due to the ubiquitous nature of the 
primary chert sources. Attempts at discriminating be­
tween different possible sources using ultraviolet light 
have met with limited or no success (Hillman 1992; 
Hoffman et al. 1991). In addition, the problem is exac­
erbated by the presence of secondary sources which in­
crease the regional distribution of these materials. As 
pointed out in Chapter 9, many of the chert subtypes 
identified in the Rio Grande gravels could also be found 
in the upland Uvalde Gravels. Both contain cherts which 
appear to have originated from the Edwards Formation. 
Curated tools with long use lives are sensitive indica­
tors of regional mobility patterns. Although the projec­
tile points from 41MV120 are heavily resharpened, and 
were presumably carried over long distances, they still 
resemble materials that can be obtained in many parts 
of Central and South Texas. 

Regional studies of the distribution of non local material 
types in American Southwest have provided some pre­
liminary indications of the size of Archaic annual ranges 
and overall territories. On the Colorado Plateau these 
ranges are approximately 100 km (60 miles) in diam­
eter; whereas, seasonal movements between the Sonoran 
Desert and upland Mogollon highlands included dis­
tances of about 220 km (135 miles) (Vierra 1993c). The 
distance between seasonal summer basin and fall moun­
tain resource areas is much shorter on the plateau than 
in the more homogenous Sonoran desert of southern 
Arizona. As pointed out by Wills (1988:57), the resource 
structure on the plateau is therefore more conducive to 
seasonal logistic strategy, and in the southern deserts to 
more of a residentially organized strategy. 

During Protohistoric times, hunter-gatherer groups in 
South Texas were moving up to about 160 km (100 
miles) during their annual rounds (Campbell 1983). 
This figure is intermediate to the ones defined for the 
Colorado Plateau and Sonoran Desert. A review of the 
distribution ofprojectile points provides some insights 
into the areas possible traversed by the prehistoric oc­
cupants of site 41MV120. As previously mentioned, 
several Late Archaic projectile point types were iden­
tified at the site. Shumla and Desmuke were present in 
the lower section of floodplain Unit 2-fl; Langtry, 



Marshall, and Montell in the upper section of Unit 
2-f1; Marcos and Ensor in Unit 2-£1; and Ensor in 
Unit 2-D. These point types have also been identified 
on 31 sites in Maverick County (Chapter 4). 

Figure 17-1 illustrates the number of sites recorded in 
Maverick County for each point type. As can be seen, 
the types fall into three groups similar to those identified 
in the stratigraphic sequence at site 41MV120: Shumlal 
Desmuke, Langtry/MontelllMarshall, and Marcos/ 
Ensor. One could speculate as to whether this implies 
a pattern of increasing site use of the area through time 
during the Late Archaic, which are associated with the 
use of different point types. If we review Prewitt's 
(1995) recent review of the distribution of Texas point 
types by county, we also find shifting long-tenn patterns 
in the regional distribution of these types (i.e., for 
counties with> 1 0 points for each type). 

For example, Shumla, Desmuke, and Langtry types 
are generally distributed along a northwest-southeast 
axis of the Rio Grande valley and adjacent areas (Fig­
ure 17-2). Marshall and Montell types reflect a change 
in orientation towards a northeast-southwest pattern 
including the Rio Grande Valley, savatma uplands, and 
the Balcones Escarpment. Marcos types reflect a pat­
tern similar to that of the Marshall and Montell; how­
ever, the distribution of Ensor points indicates an 
increase in the overall size of this region, encompass­
ing both of the previous areas. One can only speculate 
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on what these preliminary patterns might reflect. None­
theless, it is worth considering whether they are pro­
viding us with insights into long-term changes in the 
location and size of the territories being traversed by 
Late Archaic groups. For example, is there a long-term 
shift in the location and general direction of overall 
territories through time, and how far are groups rang­
ing during their seasonal rounds? Do they range as far 
as the escarpment and plateau to the north, or the moun­
tains of northeast Mexico to the south? These ques­
tions are beyond the scope of this report, but certainly 
need to be addressed by future research. 

Shumla Desmuke Montell Marshall Langtry Marcos Ensor Figure 17-1. Projectile 
point-dated sites in Maver­
ickCounty. 

Projectile Point Types 
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Chapter 18: Recommendations for Future Research 

Bradley J. Vierra and C. Britt Bousman 

Introduction 

Little is known ofthe prehistoric archaeological record 
of South Texas. Excavations at 4lMVl20 have pro­
vided some fruitful insights into the nature of Late 
Archaic gisements in river valley settings. Nonethe­
less, several suggestions can be made concerning pro­
ductive directions for future research. This involves 
aspects of both the local geomorphology and specific 
intrasite analyses. One outcome of our geomorphic 
study is that several predictions can be made concern­
ing possible site distributions, preservation and visibility 
in the area. In addition, there are several supplemental 
studies which were not conducted at 41MV120, but 
which would have provided more detailed information 
on site formation processes and the archaeological 
record. 

Geomorphology 

The implications of the geological investigations at 
41MVl20 for future highway construction projects is 
clear: alluvial sediments in the Rio Grande and its tribu­
tary valleys have an enormous potential for encounter­
ing well preserved and in situ archaeological sites. 
These alluvial deposits can be extensive in the main 
and side valleys. Initial assessment of geological and 
soils maps can provide a preliminary indication of the 
potential for buried sites. More detailed work accom­
panied with radiocarbon chronological control will help 
confirm the reliability of the chronological informa­
tion produced by this current project (Le., Late Ho­
locene deposits in the upper few meters of the Rio 
Grande valley and Early to Middle Holocene deposits 
in the tributary Elm Creek valley). Irrespectively of 
the confirmation of this pattern to the larger region, it 
is obvious that the alluvial valley fills have a high po­
tential for buried archaeological sites. 
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The limited work at site 41MV120 strongly suggests 
that the prehistoric landscape was highly dynamic and 
prehistoric inhabitants of this region adapted to this 
landscape and manipulated its resources to their ad­
vantage. Geoarchaeological studies in the region must 
continue to obtain systematic information on the na­
ture of this changing landscape and the manners in 
which prehistoric inhabitants used the available biotic 
and abiotic resources. Associated with this endeavor 
is the objective of obtaining a more comprehensive 
understanding of the geological depositional systems 
in South Texas. 

Within the state, South Texas remains one of the most 
poorly understood areas in terms of depositional sys­
tems and Late Quaternary geological records. The lim­
ited information collected by this proj ect regarding the 
nature and timing of alluvial deposition in this seg­
ment of the Rio Grande and its tributary, Elm Creek, 
demonstrate that each alluvial system could have de­
posits of distinctly different ages and that the archaeo­
logical potential and thus possible impacts for each 
area are very different as well. More regional work, 
based on careful examination of existing geological and 
soils literature and new field efforts aimed at defining 
the chronology and nature of deposition, erosion, and 
soil formation, should be focused on constructing the 
geological record for South Texas. This is a regional 
problem that must be approached from a regional per­
spective. 

The results of this project show that detailed geologi­
cal studies of archaeological sites can provide critical 
information regarding the interpretation of the vertical 
and horizontal distribution of features and artifacts at 
sites. Even though this project can be regarded as a 
successful effort, in the future more careful integra­
tion between the geological record and the archaeo­
logical record should be attempted. For example, a 
textural analysis of sediments could have been linked 



directly to the analysis of artifact size that so effec­
tively allowed the segregation of assemblages into ana­
lytical units. Also, the use of micromorphology of 
sediment samples provides a window into formational 
processes that is not available with other forms of analy­
sis. At 41MV120 various forms ofturbation acted to 
vertically smear the original archaeological occupa­
tions; however, by carefully and thoughtfully analyz­
ing the geological and archaeological evidence these 
disturbances could be recognize and, at least to a de­
gree, controlled. Additionally, the reconstruction of 
paleo-landscapes provides a environmental context for 
different occupations at different times. This informa­
tion, along with good chronological control, provides 
a view into the identification and formation of palimp­
sest assemblages or well-stratified assemblages. Also, 
the reconstruction of site settings through the contin­
ued identification of sediment and soil stratigraphy 
provides distinct clues for understanding the nature of 
prehistoric resource (biotic and abiotic) exploitation 
patterns that is critical toward understanding the ar­
chaeological remains recovered on such projects. 

Specific recommendations for future research includes: 
1) a regional approach to geoarchaeological studies; 
2) preliminary assessment of any project area by a care­
ful inspection and assessment of geological and soils 
maps; 3) continued detailed recording of sediment and 
soil stratigraphic units that are directly linked to ar­
chaeological materials, when possible and appropri­
ate; 4) systematic use of radiocarbon dating throughout 
the sediment profile in order to obtain good chrono­
logical control so that absolute chronologies for sedi­
ment deposition and soil formation, and deposition rates 
can be developed; and 5) detailed sediment analysis 
that includes texture, organic carbon, carbonate, mag­
netic susceptibility, and micromorphology. These pro­
vide the basic data necessary for developing detailed 
soiVstratigraphic sequences and for understanding for­
mation processes. These analytical techniques need to 
be linked directly with archaeological samples. 

Site Specific Analyses 

A series of column samples was taken from several of 
the backhoe trenches for sediment analyses; however, 
it would also be productive to collect soil samples for 
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several other analyses. Although pollen preservation 
is extremely bad in South Texas (Bryant and Hollo­
way 1985:60), the analysis ofphytolith silicates could 
provide an alternative source of information on pale­
oenvironmental conditions. Robinson's (1979, 1982) 
work has already shown the potential of this research 
strategy, but no one else has followed up on his initial 
studies. Soil samples could also be fine-screened for 
the recovery of small snails. The archaeological record 
at 4lMV120 appears to be biased toward larger indi­
viduals; however, the identification of smaller species 
and individuals might help clarify issues concerned with 
natural vs. cultural selection, and paleoenvironment 
(e.g., Neck 1995). Soil collected for flotation samples 
would increase the likelihood of recovering macrobo­
tanical remains. In addition, the samples could be 
scanned for the presence of fish otoliths and 
microdebitage. Lastly, magnetic susceptibility analy­
ses could aid in the identification of buried paleosols 
and ancient surfaces. This might have been especially 
informative at site 41MV120 for identifying any cor­
respondence between the results of the susceptibility 
study and the presence of the buried A horizons, sedi­
ment packages, and high density artifact zones. Would 
the magnetic analysis have identified the presence of 
the sediment packages, or only the buried A horizons? 

Intrasite studies concerned with the description of strati­
fied deposits often plot the vertical distribution of arti­
fact frequency by level; however, the use of mean 
debitage weight, in conjunction with artifact frequency 
by level, proved to be a productive approach for iden­
tifying sediment packages. Future studies which are 
involved in the identification of vertically separated oc­
cupational zones should use this method. It would be 
informative to see if similar rhythmic patterns com­
posed of large and small mean artifact sizes can be 
identified at other gisements. 

It was disappointing that so few intact features were 
encountered at site 41MV120. Future data-recovery 
programs should emphasize the identification and ex­
cavation of intact features. Flotation samples could 
provide critical information on site subsistence, sea­
sonality, and chronology. In addition, thermal features 
can be used as a focal point for site structure studies. 
Based on the results of the excavations at 41MV120, 
block excavations should be at least six meters in 



diameter. That is, the distance between hem1h and lithic 
reduction locus as identified on these possible camp­
site modules. 

The identification and excavation ofthem1al features 
would also contribute to our understanding of the pos­
sible function of burned rock material types. Is there a 
functional difference in the use of sandstone vs. cobble 
raw materials? That is, is sandstone primarily used as 
a simple border for domestic hemihs, and cobbles for 
lining open hemihs and pit ovens? A review of studies 
which have determined the thel111al propeliies of the 
varying !'ock types should be done, and the implica­
tions of these data for material use and feature umc­
tion evaluated (e.g., see Pierce 1984). Obviously, 
sandstone and the various cobble materials (e.g., cheli, 
limestone, rhyolite, and qumizite) exhibit differing ther­
mal propeliies. More work also needs to be conducted 
on the pattem of material type and heating tempera­
ture. For example, are sandstones generally heated at 
lower temperatures than the cobble matelials? 

The study of the chipped stone tool technology at site 
41MV120 indicated that the assemblage is geared to­
ward the production of cores, bifaces, and projectile 
points for use during annual rounds. Prepared cores 
and large flake blanks were produced at a nearby ter­
race procurement site, then transported to 4lMV120 
for ulliher reduction. We need to locate and collect 
information on these procurement sites which presum­
ably contain evidence for the initial stages of core re­
duction and large flake blank production. In addition, 
it would be impOliant to determine whether there is 
any evidence for the heat h'eatment oflithic materials 
at these field locations. 

Several different models for hunter-gatherer settlement 
organization have been proposed for South Texas. What 
we need is infol111ation on site structure, site umction, 
and scale of mobility to address these arguments. How 
were prehistoric groups integrating riparian and up­
land savanna resource areas into their annual rounds, 
and how far did they h'averse during their annual move­
ments? These are indeed difficult questions to answer. 
Given the regional dish'ibution of primary and second­
ary cheli sources across the region, can we identify 
any diagnostic lithic sources which could be used to 
tract mobility patterns? Are there any distinctive 
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sources in nOliheastem Mexico which might be used 
to identify movements between these areas? What about 
differences in the materials used to produce projectile 
points over time, are there broad temporal changes in 
material selection which could be indicative of shifts 
in regional mobility? Obviously much more work needs 
to be done in order to address the question of hunter­
gatherer mobility and settlement organization in South 
Texas. 
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Appendix A: Maverick County Site Data 

Key to Abbreviations 

Site type: 
LS = lithic scatter 
Lith-proc. = lithic procurement site 
LS-eph = ephemeral lithic scatter 
LS-h.d. = high-density lithic scatter 

Mat. Recovered: 
LS = lithic tools and debris 
BR = burned rock scatter 

Features: 
BR-midden = burned rock midden 
BR-conc. = burned rock concenh·ation not referred to as a midden in text 
hemih = intact hemih 
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Setting 
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T2 

Cueras Creek 
ridge 

Rio Grande 
T1 

Cueras Creek 
ridge 

? 

Cueras Creek 
terrace 

Cueras Creek 
terrace 

Cueras Creek 
terrace 

Cueras Creek 
ridge 

Cueras Creek 
bluff 

ridge 

Cueras Creek 
terrace 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

ridge 

arroyo bank 

Elev. 
Site Size Site Type 

(m) 

20 x 100 m LS 

600 x? m LS-quarry? 

25m' LS 

300 x? m LS 

LS-quarry? 

LS 

LS 

LS 

LS 

216 LS 

207 30 x 10 m LS-quarry? 

201 LS 

LS 

30 m' LS-quarry? 

216 LS 

183 LS, burial 

213 LS-quarry? 

LS 

Mat. Recovered Features Gr. stone 
Diagnostics: 

Investigations Sources 
Temp. Affil. 

LS, BR, mussel hearths 
subsurface Nunley 1975 
<50cmbs UTSA site forms 

LS, surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, mussel, 
hearths surface survey 

Nunley 1975 
snail UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UT SA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, snail surface survey 
Nunley 1975 

UTSA site forms 

LS, BR surface survey Nunley 1975 
UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, snail hearths surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, mussel, 
surface survey 

Nunley 1975 
snail UT SA site forms 

LS, BR, snail surface survey 
Nunley 1975 

UTSA site forms 
LS, BR, mussel, mussel- subsurface Nunley 1975 

snail conc. < l50cmbs UTSA site forms 

LS, BR, snail hearths surface survey 
Nunley 1975 

UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, mussel, burial, subsurface Nunley 1975 
snail hearth < 100cmbs UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, snail hearths surface survey 
Nunley 1975 

~sit~Jorms 
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00 
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41MV23 

41MV24 

41MV25 

41MV26 
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41MV28 
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41MV31 
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41MV33 

41MV34 

41MV35 

41MV36 

41MV38 

41MV39 

41MV40 

Setting 

Rio Grande 
T2 

arroyo bank 

Rio Grande 
T2 
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unknown creek 
knoll 

Rio Grande 
T2 

Cueras Creek 
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Cueras Creek 
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Rio Grande 
T2 

Rio Grande 
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T2 
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Elm Creek 
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Elm Creek 
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LS 
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300 m2 LS 

200m2 LS 
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historic 

LS 

LS-quarry 

50m2 LS 

Mat. Recovered Features Gr. stone 
Diagnostics: 

Investigations Sources 
Tern p. Affil. 
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Nunley 1975 
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hearths surface survey 

Nunley 1975 
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surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, snail surface survey 
Nunley 1975 

UTSA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, BR Archaic? 
subsurface Nunley 1975 
< 25cmbs UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, snail surface survey Nunley 1975 
UTSA site forms 

LS surface survey 
Nunley 1975 

I 
UTSA site forms 

LS hearth 
subsurface Nunley 1975 
< 100cmbs UTSA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, BR Archaic? surface survey 
Nunley 1975 

UTSA site forms 

LS, BR BR-conc. surface survey 
Nunley 1975 

UTSA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

surface survey 
Nunley 1975 

UTSA site forms 

LS surface survey Nunley 1975 

LS surface survey Nunley 1975 

LS, BR surface survey 
Nunley 1975 

- -----~-------
UTSA site forms 



'N 
VI 
\0 

Site 

41MV41 

41MV42 

4lMV43 

41MV44 

41 MV45 

41MV50 

41MV51 

41MV52 

41MV53 

41MV54 

41MV55 

41MV56 

41MV57 

41MV58 

41MV59 

41MV61 

41MV62 

41MV63 
~ 

Setting 

Rio Grande 
T2 

Rio Grande 
T2 

Indio Creek 
bank 

flpn 

Cueras Creek 
knoll 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

arroyo bank 

tributary bank 

arroyo bank 

arroyo bank 

floodplain 
& low terrace 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

Elev. 
Site Size Site Type 

(m) 

LS, burial 

burial 

150 x 300 m LS 

LS 

LS-quarry 

LS 

LS 

LS 

4m2 LS 

20 x 20 m LS 

20 x 30 m LS 

50m2 LS 

305 x 76 m LS 

LS 

LS-quarry? 

LS 

LS 

LS 
-

Mat. Recovered Featnres Gr. stone 
Diagnostics: 

Investigatio ns Sources 
Temp. Afiil. 

LS, BR, mussel, 
burial 

subsurface Nunley 1975 
snail < 100cmbs UTSA site forms 

BR, mussel burial surface survey 
Nunley 1975 

UTSA site forms 

LS, mussel hearths surface survey 
Nunley 1975 

UTSA site forms 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, mussel 
subsurface Nunley 1975 
< 150cmbs UTSA site forms 

LS, BR, mussel, 
hearths surface survey 

Nunley 1975 
snail UTSA site forms 

LS, BR, mussel, hearths subsurface Nunley 1975 
snail <200cmbs UTSA site forms 

LS surface survey 
Jackson & Hall 

1976 

LS surface survey 
Jackson & Hall 

1976 

LS Angostura: L. Paleo surface survey 
Jackson & Hall 

1976 

LS, BR hearths surface survey 
Jackson & Hall 

1976 

LS, BR 
surf. survey & test 

Frkuska et al. 1977 
units 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS exposed gravels 
Nunley 1975 

UT SA site forms 

LS, BR, snail surface survey 
Nunley 1975 

UTSA site forms I 

LS, BR, mussel, 
hearths surface survey Nunley 1975 I 

snail UTSA site forms I 

LS, BR, mussel, 
hearths surface survey Nunley 1975 J 

snail, an. bone -.I-.-- UTSA site forms 



tv 
0\ 
o 

Site 

41MV64 

41MV65 

41MV66 

41MV67 

41MV68 

41MV69 

41MV70 

41MV71 

41MV71? 

41MV72 

41MV72? 

41MV73 

41MV75 

41MV76 

41MV77 

41MV78 

41MV79 

Setting 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

Rio Grande 
T2 

gravel ridge 

gravel ridge 

Rio Grande 
T2 

mesa rim 

Cueras Creek 
bank 

mesa rim 

Cueras Creek 
terrace 

mesa top 

Rio Grande 
terrace 

Rio Grande 
terrace 

Rio Grande 
terrace 

Rio Grande 
terrace 

Rio Grande 
terrace 

Elev. 
Site Size Site Type 

(m) 

LS, burial 

LS 

LS 

LS 

LS-quarry? 

LS-quarry? 

LS-quarry? 

274 30 x 50 m LS 

LS 

267 15 x 20 m LS 

LS 

270 120 x? m LS 

238 50 m diam. LS 

232 50 x 50 m LS 

234 200 x 50 m LS 

238 200 x 100m LS 

235 50 mdiam. LS 

Mat. Recovered Features Gr. stone 
Diagnostics: 

Investigations Sources 
i 

Temp. Anil. I 

LS, BR, mussel, hearths, subsurface Nunley 1975 
snail, burial <50cmbs UTSA site forms 

LS, BR, mussel, 
hearths surface survey 

Nunley 1975 
snail UTSA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, mussel 
mussel- subsurface Nunley 1975 
conc. < 100cmbs UTSA site forms 

LS surface survey 
Nunley 1975 

UT SA site forms 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS eroded gravels 
Nunley 1975 

UTSA site forms 

LS, BR, Uvalde mano surface survey Brown 1979 
gravels 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, Uvalde 
surface survey Brown 1979 

gravels 

LS, BR surface survey 
Nunley 1975 

UTSA site forms 

LS, Uvalde 
surface survey Brown 1979 

""ravels 

LS surface survey 
Nunley 1975 

UTSA site forms 

LS, BR, hist. 
prehistoric & historic surface survey 

Nunley 1975 
scatter UTSA site forms 

LS, mussel, BR, 
surface survey 

Nunley 1975 
hearth hearth at 75cmbs -

bone 
erosional cut 

UT SA site forms 

LS surface survey Nunley 1975 
UTSA site forms 

LS, BR surface survey 
Nunley 1975 

1 _________ ~ ______ ~TSA siteform~ 



1'0 
0\ 

Site 

41MV80 

41MV81 

41MV82 

41MV83 

41MV84 

41MV85 

41MV86 

41MV87 

41MV88 

41MV89 

41MV90 

41MV91 

41MV92 

41MV93 

41MV94 

41MV95 

41MV96 

Setting 

Rio Grande 
terrace 

Salado Creek 
terrace 

Salado Creek 
terrace slope 

Salado Creek 
TO 

Elm Creek 
terrace 

Elm Creek 
terrace 

Elm Creek 
terrace 

Elm Creek 
terrace 

Elm Creek 
terrace slope 

Mula Creek 
terrace 

Mula Creek 
terrace 

Elm Creek 
terrace 

Mula Creek 
terrace 

Mula Creek 
terrace 

Mula Creek 
terrace slope 

Palo Blanco Cr. 
terrace 

Palo Blanco Cr. 
terrace 

Elev. 
Site Size Site Type 

(m) 

235 75m diam. LS 

224 250 x 50 m LS 

223 50 x 50 m LS 

216 8 x 12 m LS 

238 11 x 12 m LS 

232 60 x 12 m LS 

232 30 x 30 m LS 

230 20 x 20 m LS 

230 20 x 20 m LS 

238 40 x 5 m LS 

238 80 x 50 m LS 

229 30 x 40 m LS 

232 50 x 30 m LS 

232 100 x 40 m LS 

230 70 x 10 m LS 

227 30 x 30 m LS 

226 20 x 30 m LS 

Mat. Recovered Features Gr. stone 
Diagnostics: 

Investigations Sources 
Temp. Affil. 

LS, BR, mussel BR- conc. 
surface survey Nunley 1975 

<20cmbs UT SA site forms 

mussel 
Gower: Lt. Archaic 

LS, mussel, BR undetermined: E. & L. surface survey UTSA site forms 
shell-conc. 

Archaic 

LS, mussel Catan:L. Archaic-
surface survey UTSA site forms 

L. Prehistoric 

LS, BR, mussel hearth 
Ensor-like: Transitional 

surface survey UTSA site forms 
Archaic 

LS, BR hearth surface survey UT SA site forms 

LS, BR 
Kinney, undetermined: M. 

surface survey UT SA site forms 
Archaic & L. Prehist. 

LS, mussel 
Marcos, Matamoros: 

surface survey UTSA site forms 
L. Archiac-L. Prehist. 

LS 
MatanlOros, undetermined: 

surface survey UT SA site forms 
L. Archiac-L. Prehist. 

arrow pt.(Bonham?): 
UTSA site 

LS, BR, mussel surface survey forms;Bonham ID 
L. Prehit. 

questionable 

LS, BR, mussel Matamoros: L. Archaic surface survey UTSA site forms 

LS surface survey UT SA site forms 

LS, BR, mussel, 
snail 

mana surface survey UT SA site forms 

LS surface survey UTSA site forms 

LS, BR, snail surface survey UT SA site forms 

LS, BR hearth 
Ensor: 

surface survey UTSA site forms 
Transitional Archaic 

Gower, Catan, 
LS, BR, mussel Matamoros: E. Archaic & surface survey UT SA site forms 

L. Archaic - L. Prehist. 

LS, BR 
undetermined point: 

surface survey UTSA site form~ Latl! Archaic 



N 
0\ 
N 

Site 

41MV97 

41MV98 

41MV99 

41MV100 

41MV101 

41MVI03 

41MVI04 

41MVI05 

41MVI06 

41MV107 

41MV108 

41MVI09 

41MV1l1 

41MV1l2 

41MV1l3 

41MV114 

41MV1l5 

Setting 

Palo Bianco Cr. 
terrace 

Palo Bianco Cr. 
upland terrace 

Buck Hollow 
Creek terrace 

ridge top 

rige top 

Rio Grande 
terrace 

terrace-tributary 

upland slope 

Rio Grande 
TO & terrace 

Elm Creek 
terrace 

Rio Grande 
terrace edge 

Elm Creek 
upland 

upland slope 

upland terrace 

upland ridge 

upland ridge 

upland ridge 

E1ev. 
Site Size Site Type 

(m) 

224 20 x 40 m LS 

229 25 x 20 m LS 

224 5 m' LS 

268 1000 x 80 m LS-quarry 

268 ? LS-quarry 

217 1400 x 60 m LS 

216 500 x 300 m LS 

218 700 x 700 m LS 

217 1200 x 400 m LS 

222 1200 x 100 m LS 

220 500 x 350 m LS 

235 2100 x lOoom LS 

230 400 x 400 m LS 

258 160 x 18 m LS-quarry 

261 460 x 20 m LS-quarry 

270 120 x 40 m LS-quarry 

270 230 x 50 m LS-quarry 

Mat. Recovered Featnres Gr. stone 
Diagnostics: 

Investigations Sources 
Temp. AffiI. 

Marcos, Matamoros, 
LS, BR Edgewood: L. Archaic - surface survey UT SA site forms 

L. Prehist 

LS surface survey UTSA site forms 

LS Marcos: L. Archaic surface survey UTSA site forms 

LS surface survey UTSA site forms 

LS surface survey UTSA site forms 

LS, BR, mussel 
prehistoric and surface survey, Hubbard & Fox 

yes 
historic 1920's-30's backhoe trench 1990, O'Neill 1991 

undetermined surface survey, 
Hubbard & Fox 

LS, BR yes 
points! Archaic? backhoe trench 

1990,Davis & 
Jones 1993 

LS, BR yes surface survey Hubbard & Fox 
1990 

hearths Gower (reworked): surface survey, 
Hubbard & Fox 

LS, BR, mussel (stratified yes L. Archaic (radiocarbon shovel & backhoe 
1990, O'Neill 1991

j deposits) date 160OBP) testing 

LS, BR, mussel surface survey 
Hubbard & Fox ! 

1990 , 

LS, BR, mussel surface survey 
Hubbard & Fox 

yes 
1990 

LS, BR, mussel hearths 
historic 1880' s-1920' s 

surface survey 
Hubbard & Fox 

& prehistoric 1990 

LS, BR surface survey 
Hubbard & Fox 

1990 

LS, Uvalde 
surface survey TXDOT-site forms 

gravels 

LS, Uvslde 
surface survey TXDOT-site forms 

gravels 

LS, Uvalde surface survey TXDOT-site forms 
gravels 

LS, Uvalde 
surface survey TXDOT-site forms 

gravels 



tv 
0\ 
W 

Site 

41MV116 

41MV117 

41MV118 

41MV119 

41MV120 

41MV121 

41MV122 

41MV123 

41MV124 

41MV125 

41MV126 

41MV131 

41MV132 

41MV133 

41MV134 

Setting 

upland ridge 

ridge 

upland ridge 

upland ridge 
slope 

Rio Grande TO 
& 

Elm Cr. terrace 

? 

? 

? 

? 

? 

? 

Elm Creek 
fossil TO 

tributary 
fossil TO 

upland flat 

upland flat 

Elev. 
(m) 

264 

258 

265 

270 

223 

? 

? 

? 

? 

? 

? 

236 

236 

250 

253 

Site Size Site Type Mat. Recovered 

320 x 50 m LS-quarry 
LS, Uvalde 

!!ravels 

lOOx5Om LS-quarry 
LS, Uvalde 

gravels 

210 x 50 m LS-quarry 
LS, Uvalde 

!!ravels 

40 x 50 m LS-quarry 
LS, Uvalde 

gravels 

500 x SOO m LS LS, BR, mussel 

? LS LS, BR 

? LS LS 

? LS LS, BR 

? LS LS, BR 
-; 

? LS LS, BR 

? LS LS, BR 

6000 m2 LS LS, BR 

3OO0m2 LS LS, BR 

220 x 70 m LS LS, BR 

LS LS 

Features Gr. stone 
Diagnostics: 

Investigatio os Sources 
Temp. Affil. 

surface survey TXDOT-site forms 

surface survey TXDOT -site forms 

surface survey TXOOT-site forms 

surface survey TXOOT-site forms 

surface survey & 
TXDOT-site forms 

shovel tests 

Triangular points: 
E. Archaic? 

hearths Almagre: M. Archaic 

BeIIl Andice, Lerma-like, 
Langtry, ScaBorn, 

hearths 
Triangular & large 
stemmed dart pts. : 
Paleo-M. Archaic, 

L. Prehist 

hearths Clearfork tool: Archaic I 

Angostura-like, Triangular 
lithic 

dart pt., Clearfork tool: reduction 
L. Paleo-M. Archaic 

poss. BR 
material 200cmbs 

midden 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 
testing < 20cmbs 1994 

surface suvey, Denney 1981, 
shovel & hackhoe Uecker & Warren 
testinl! < 40cmbs 1994 

Lerma-like, Triangular, 
surface suvey & test 

metate Early Barbed: 
probes 

Denney 1981 
Paleo- M. Archaic 

surface suvey & test 
Denney 1981 

nrobes 



10 
0\ ...,.. 

Site 

41MV135 

41MV136 

41MV137 

41MV138 

41MV139 

41MV140 

41MV141 

41MV142 

41MV143 

41MV144 

41MV145 

41MV146 

41MV147 

41MV148 

Setting 

tributary fossil 
TO/upland 

tributary fossil 
TO/upland 

tributary fossil 
TO/upland 

tributary fossil 
TO/upland 

tributary fossil 
TO/upland 

tributary 
fossil TO 

tributary fossil 
TO/upland 

high ter. 

Elm Creek 
high terr ace 

Elm Creek 
old terrace 

Elm Creek 
fossil TO 

Elm Creek 
fossil TO 

upland slope 

upland slope 

Elev. 
Site Size Site Type Mat. Recovered Features 

(m) 

239 3000 m2 LS LS, BR 

238 2200 m' LS LS, BR, mussel hearths 

pass. 
244 1800 ro2 LS LS, BR 

midden 

244 3000 m2 LS LS, BR hearth 

250 LS LS, BR hearths 

250 LS LS, BR 

250 2800 m' LS LS, BR hearths 

236 50 x 30 m LS LS 

242 6600 m2 LS LS 

236 135 x 90 m LS LS, BR 

233 7200 m2 LS LS, BR 

235 4500 m' LS LS, BR 

248 Lith. -proc. LS 

248 Lith. -proc. LS 

Gr. stone 
Diagnostics: 

Investigations Sources 
Temp. Anil. 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 
testing < 20cmbs 1994 

Mantell, Abasolo, Marcos: 
surface suvey, Denney 1981, 

yes 
M.-L. Archaic 

shovel & backhoe Uecker & Warren 
testinK < 30cmbs 1994 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 
testing < 30cmbs 1994 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 
testing < 30cmbs 1994 

surface suvey & test 
Denney 1981 

probes 

Ensor: Terminal Archaic 
surface suvey & test 

Denney 1981 
probes 

surface suvey & test 
Denney 1981, 

prehistoric & historic 
probes 

Uecker & Warren 
1994 

surface suvey & test 
Denney 1981 

probes 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 

testing 1994 

surface suvey & test 
Denney 1981 

probes < IOcmbs 

surface suvey, Denney 1981, 
Clearfork tool: M. Archaic shovel & backhoe Uecker & Warren 

testing < 30cmbs 1994 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 

testing 1994 

surface suvey & te st 
Denney 1981 

probes 

undetermined point: surface suvey & test 
Denney 1981 

Archaic probes 



t'0 
0\ 
VI 

Site 

41MV149 

41MV150 

41MV151 

41MV152 

41MV153 

41MV154 

41MV155 

41MV156 

41MV157 

41MV158 

41MV159 

41MV160 

41MV161 

41MV162 

41MV163 

Setting 

upland slope 

tributary 
fossil TO 

upland slope 

tributary 
fossil TO 

tributary 
fossil TO 

tributary 
fossil TO 

upland slope 

upland ridge 

Elm Creek 
fossil TO 

tributary fossil 
TO/uplands 

tributary fossil 
TO/upland slope 

tributary fossil 
TO/upland 

tributary fossil 
TO/upland slope 

upland slope 

tributary 
fossil TO 

Elev. 
Site Size Site Type Mat. Recovered 

(m) 

242 Lith. -proc. LS, BR 

244 200 x ? m LS LS, BR 

250 Lith. -proc. LS 

239 LS LS, BR 

245 LS LS, BR 

242 LS LS 

250 1000 m' LS LS 

250 Lith.-proc. 
LS, Uvalde 

gravels 

240 22500 m' LS LS, BR 

242 LS LS, BR 

244 LS LS, BR 

244 6400 m' LS LS, BR 

246 6000 m' LS LS, BR 

244 LS LS, BR 

238 LS LS, BR 

Features Gr. stone 
Diagnostics: 

Investigations Sources 
Temp. Affil. 

surface suvey & test 
Denney 1981 

probes 

hearth 
surface suvey & test 

Denney 1981 
probes < 30cmbs 

surface suvey & test 
Denney 1981 

probes 

surface suvey & te st 
Denney 1981 

probes 

surface suvey & test 
Denney 1981 

probes 

surface suvey & test 
Denney 1981 

probes 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 

testinO" 1994 

surface suvey & test 
Denney 1981 

probes 

BR-conc., Frio, Bulverde, Abasolo: 
surface suvey, Denney 1981, 

hearths M.-L. Archaic 
shovel & backhoe Uecker & Warren 
testing < 40cmbs 1994 

BR-conc., Castroville, Guadalupe surface suvey & test 
Denney 1981 

hearths 
yes 

tool: L.-Archaic probes 
• 

BR-conc., 
Marshall-like: Archaic surface suvey & test Denney 1981 

hearths probes 

surface suvey, 
Denney 1981, 

BR-conc., Ensor, Frio: 
shovel & backhoe 

Uecker 1994, 
midden M.-L. Archaic 

testing < 60cmbs 
Uecker & Warren 

1994 

BR-midden surface suvey, 
Denney 1981, 

(5ocmbs), 
Alamagre Large Stemmed, 

shovel & backhoe 
Uecker 1994, 

hearths Marcos: M.-L. Archaic 
testing < 60cmbs Uecker & Warren 

1994 

surface suvey & test 
Denney 1981 

probes 

yes 
surface suvey & test 

Denney 1981 
probes 



N 
0\ 
0\ 

Site 

41MVl6A 

41MV165 

41MV166 

41MV167 

41MV168 

41MV169 

41MV170 

41MV173 

41MV174 

41MV175 

41MV176 

41MVI77 

Setting 

Elm Creek 
fossil TO 

Elm Creek 
fossil TO 

Elm Creek 
fossil TO 

upland slope 

upland slope 

upland slope 

upland ridge 

Elm Creek 
TO 

Elm Creek 
TO 

Elm Creek 
TO 

Elm Creek 
TO 

Elm Creek 
TO 

Elev. 
Site Size Site Type Mat. Recovered Features 

(m) 

237 22500 m2 LS LS, BR 
poss. BR-

midden 

, BR-conc., 237 3600 m2 LS LS, BR 
hearths 

237 3600 m' Lith. -proc. LS, BR 

243 LS LS, BR hearths 

249 14400 m' Lith. -proc. LS 

249 LS LS, BR 

LS, BR, Uvalde 
253 3900 m2 Lith. -proc. 

gravels 

235 1800 m' LS LS, BR 

230 LS LS--? 

230 LS LS--? 

230 LS LS--? 

230 LS LS--? 

Gr. stone 
Diagnostics: 

Investigatio ns Sonrces 
Temp. Artil. 

Frio, Ensor-like, Scallorn, surface suvey, 
Denney 1981, 

metate Clearfork tool: shovel & backhoe 
Uecker 1994, 

Uecker & Warren 
L. Archaic - L.Prehist. testing < 40cmbs 

1994 

surface suvey, Denney 1981, 
La Jita: E. Archaic shovel & backhoe Uecker & Warren 

testing 1994 

surface suvey, Denney 1981, 
Marcos: L. Archaic shovel & backhoe Uecker & Warren 

testing < 20cmbs 1994 

Frio, Langtry-like, undet. 
surface suvey & test 

yes L. Archaic points: 
probes 

Denney 1981 
M.-L. Archaic 

surface suvey, Denney 1981, 
Bulverde: E. Archaic shovel & backhoe Uecker & Warren 

testing 1994 

surface suvey & test 
Denney 1981 

probes 

surface suvey, Denney 1981, 
shovel & backhoe Uecker & Warren 

testinl!" 1994 

surface survey, Uecker 1994, 
Lerma-like: E. Archaic shovel, backhoe Uecker & Warren! 

testing 1994 

surface survey, 
shovel, backhoe Uecker 1994 

testing 

surface survey, 
shovel, backhoe Uecker 1994 

testing 

surface survey, 
shovel, backhoe Uecker 1994 

testing 

Guadalupe tool: 
surface survey, 
shovel, backhoe Uecker 1994 

E. Archaic 
testing 



N 
0\ 
-J 

Site 

41MV178 

41MV179 

41MV180 

41MV181 

41MV182 

41MV183 

41MV184 

41MV185 

41MV186 

41MV187 

Setting 
Elev. 
(rn) 

Ehn Creek 
TO 

230 

Ehn Creek 
TO 

230 

Ehn Creek 
TO 

Ehn Creek 
upland terrace 

250 

Ehn Creek 
230 

TO 

Ehn Creek 
230 

TO 

Ehn Creek 
230 

TO 

Ehn Creek 
230 

TO 

Ehn Creek 
230 

fossil TO 

Ehn Creek 
terrace 

230 

---------- ----'--

Site Size Site Type Mat. Recovered Features 

LS LS--? 

LS LS--? 

LS LS--? 

LS LS--? 

4000 m' LS 
LS, BR, engraved 

stone 
hearths 

1800 m' LS LS, BR 

LS, BR, mussel, 
12000 m' LS 

snail, bone 

LS, BR, mussel, 
10 x 40 m LS BR-midden 

snail 

30 x 15m LS LS, BR hearths 

LS, BR, mussel, BR-conc., 
80 x 15m LS 

snail hearths 

Gr. stone 
Diagnostics: 

Investigations Sources 
TernD. ArfiI. 

Desmuke, Edgewood, 
surface survey, 

mano 
Langtry: M.-L. Archaic 

shovel, backhoe Uecker 1994 
testing 

surface survey, 
shovel, backhoe Uecker 1994 

testin!1: 

Edgewood, Frio: 
surface survey, 
shovel, backhoe Uecker 1994 

L. Archaic 
testing 

Abasolo, Figueroa, surface survey, 
Pahnillas, Zavala: shovel, backhoe Uecker 1994 

E. Archaic-L. Prebist. testing 

Abasolo, Ensor, Figueroa, 
surface survey, Uecker 1994, 

Martindale, Pandale, shovel, backhoe Uecker & Warren manos 
Zavala: 

testing 1994 
E. Arcbaic-L. Prehist. 

unidentified point 
surface survey, Uecker 1994, 
shovel, backhoe Uecker & Warren 

M.-L. Archaic 
testing 1994 

poss.Bulverde barb: 
surface survey, Uecker 1994, 
shovel, backhoe Uecker & Warren 

E. Archaic? testing 1994 

Castroville, Conejo, 
Edgewood, Marshall, surface survey, Uecker 1994, 
Matamoros, Pandale, shovel, backhoe Uecker & Warren 

arrow pt. preform: testing, < 50cmbs 1994 
E. Archaic-L. Prehist. 

Angostura, Langtry, 
surface survey, Uecker 1994, 

Paisano, arrow pt. shovel, backhoe Uecker & Warren. 
preforms: L. Paleo & 

testing < 20cmbs 1994 
I M. Archaic-L. Prehist. 

Edgewood, Perdiz, 
Figueroa(Zavala), surface survey, Uecker 1994, 

Fairland, Scallorn, arrow shovel, backhoe Uecker & Warren 
pt. preforms: testing, < 40cmbs 1994 

____ Trans. An:baiG::::L. Prehist.L-



l~ 
0\ 
00 

Site 

41MV188 

41MV189 

41MV190 

41MV191 

41MVl92 

41MV193 

41MV194 

41MV195 

41MV196 

41MV197 

41MV198 

Setting 
Elev. 

(m) 

Elm Creek 
TO 

230 

Elm Creek 
230 

TO 

Elm Creek 
TO 

230 

Elm Creek 
230 

TO 

Elm Creek 
230 

TO 

Elm Creek 
TO 

230 

Elm Creek 
TO 

230 

Elm Creek 
230 

TO 

Elm Creek 
TO 

230 

Elm Creek 
TO 

230 

Elm Creek 
TO 

230 

Site Size Site Type Mat. Recovered Features Gr. stone 

6500 m2 LS LS, BR 

15 x 50 m LS 
LS, BR, mussel, 

hearth 
snail 

20000 m2 LS 
LS, BR, mussel, 

red ochre 
mano 

800 x 400 m LS LS, mussel, snail hearths 

3900 m2 LS LS, BR 

LS, BR, mussel, 
400m2 LS 

snail, red ochre 

LS LS 

LS LS ... ? 

LS LS ... ? 

Diagnostics: 
Investigations Sources 

Temp. Affil. 

Ensor, Montell, Palmillas, 
surface survey, Uecker 1994, 

Shumla: M.-L. Archaic 
shovel, backhoe Uecker & Warren 

testing < 20cmbs 1994 

Bell, Figueroa, Frio, 
surface survey, Uecker 1994, 

Langtry, Marcos, 
shovel, backhoe Uecker & Warren 

Pedernales, Ensor, testing, < 20cmbs 1994 
Matamoros: E.-L. Archaic 

Frio, Marcos, Pandora, surface survey, Uecker 1994, 
Tortugas, Ensor, Marshall- shovel, backhoe Uecker & Warren 

like: M.-L. Archaic testing < 50cmbs 1994 

arrow pt. distal tip & 
surface survey, 
shovel, backhoe Uecker 1994 

preform: L. Prehist. 
testing 

Perdiz, ScaBorn, Toyah-
surface survey, 
shovel, backhoe Uecker 1994 

like: L.-Prehist. 
testing 

Almagre, Bulverde, Ellis, 
Pedernales, Fresno, 

I Fairland, Frio, Conejo, surface survey, Uecker 1994, 
Ensor, Figueroa, Pandale, shovel, backhoe Uecker & Warren 
Montell, Sabinal, Scallorn, testing < 40cmbs 1994 

Zavala: 
E. Archaic-L. Prehist. 

surface survey, Uecker 1994, 
shovel, backhoe Uecker & Warren 

testing 1994 

surface survey, Uecker 1994, 
shovel, backhoe Uecker & Warren 
testing < 20cmbs 1994 

Dar!, Carrizo, Pandora, surface survey, 
Scallorn: shovel, backhoe Uecker 1994 

M. Archaic-L.-Prehist. testing 

surface survey, 
Pandale E. Archaic shovel, backhoe Uecker 1994 

testing 

Almagre Large-stemmed?: 
surface survey, 

M. Archaic 
shovel, backhoe Uecker 1994 

testing 



t'0 
0\ 
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Site 

41MV199 

41MV200 

41MV201 

41MV202 

41MV204 
~---~~-

Setting 
Elev. 

(m) 

Elm Creek 
230 

TO 

Elm Creek 
230 

TO 

Elm Creek 
230 

TO 

Elm Creek 
TO 

230 

upland ter. 

Site Size Site Type Mat. Recovered 

Railroad 
camp 

LS LS ... ? 

12500 m' LS LS, BR 

19000 m' LS LS, BR 

50 x 100 m Lith. -proc. LS 

Features Gr. stone 
Diagnostics: 

Investigations Sonrces 
Temp. Affil. 

surface survey, 
Historic shovel, backhoe Uecker 1994 

testin<> 

Castroville, Edgewood, surface survey, 
Perdiz: shovel, backhoe Uecker 1994 

L. Archaic-L. Prehist. tes tin <> 

Golondrina(2), Tortugas: 
surface survey, 

Uecker & Warren 
hearths shovel, backhoe 

L. Paleo-M. Archaic 
testing 

1994 

Martindale, Val Verde, surface survey, 
Uecker & Warren 

hearths Frio, unident. arrow pt.: shovel, backhoe 
1994 

E. Archaic-L. Prehist. testing 

surface survey 
Treece & Jones 

1995 



Appendix B: Geomorphological Data 

Lee C. Nordt 

Part 1: Alluvial Stratigraphic Description 

Part 2: Soil Micromorphic Descriptions 

Part 3: Soil Stratigraphic Characterization Data 
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Part 1: Alluvial Stratigraphic Descriptions 

BHT7 

Area 1; Rio Grande T1 flood terrace; calcareous throughout; highway wall; elevation 733 ft, 33 ft above Rio 
Grande channel. 

ApI (fill) 

Ap2 (fill) 

Bw1 

Bw2 

Bw3 

Ab1 

Bwb1 

BCb1 

0-25 cm; Historic; dark grayish brown (1 OYR 4/2) silt loam; massive; very hard; few biocasts; 
abrupt wavy. 

25-39 cm; very dark grayish brown (10YR 3/2) silty clay loam; moderate medium subangular 
blocky; very hard; many biocasts; clear smooth. 

39-48 cm; Unit 2-f; dark grayish brown (10YR 4/2) silty clay loam; weak coarse angular 
blocky; extremely hard; many biocasts; gradual smooth. 

48-59 cm; dark grayish brown (10YR 4/2) silt loam; moderate medium subangular blocky; 
very hard; many biocasts; clear smooth. 

59-76 cm; dark grayish brown (10YR 3.5/2) silty loam; moderate medium subangular blocky; 
very hard; many biocasts; gradual smooth; charcoal 14C age of 1240±60 B.P. from a depth of 
50-60 cm extrapolated from EU 1. 

76-89 cm; brown (10YR 4.5/3) silty clay loam; moderate medium subangular blocky; very 
hard; common biocasts; gradual smooth; charcoal 14C age of 1970±50yrB.P. (CAMS 37203) 
from a depth of 80-90 cm extrapolated from Area 1, TU33. 

89-11 0 cm; grayish brown (10YR 4.5/2) silt loam; weak coarse subangular blocky; very 
hard; common biocasts; gradual smooth. 

110-120 cm; brown (1 OYR 5/3) silt loam; weak medium subangular blocky; very hard; few 
biocasts; charcoal 14C age of 2200±50 B.P. (CAMS 37204) from a depth of 110-120 cm 
extrapolated from TU33. 

BHT8 

Areas 1-2; Rio Grande T1 flood terrace; calcareous throughout; fence wall; elevation 735 ft, 35 ft above Rio 
Grande channel. 

Ap (fill) 

A 

0-25 cm; Historic; dark grayish brown (1 OYR 3.5/2) silt loam; moderate medium subangular 
blocky; very hard; 2% matrix-supported pebbles, angular, <1 cm diameter; clear wavy. 

25-40 cm; Unit 2-f; very dark grayish brown (10YR 3/2) silty clay loam; moderate medium 
sub angular blocky; very hard; many biocasts; gradual smooth; charcoa1 14C age of 1460±50 
from a depth of 30-40 cm extrapolated from EU 2. 
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Bwl 

Bw2 

Abl 

Bwlbl 

Bw2bl 

Bw3bl 

Bw4bl 

BCbl 

40-49 cm; dark grayish brown (I OYR 4/2) silt loam; moderate medium subangular blocky; 
velY hard; many biocasts; gradual smooth. 

49-64 cm; dark grayish brown (lOYR 4/2) silty clay loam; moderate medium subangular 
blocky; velY hard; common biocasts; gradual smooth. 

64-76 cm; velY dark grayish brown (lOYR 3/2) silty clay loam; moderate fine prismatic; 
velY hard; common biocasts; gradual smooth. 

76-86 cm; dark grayish brown (lOYR 4/2) silty clay loam; moderate fine prismatic; velY 
hard; common biocasts; clear smooth. 

86-106 cm; brown (lOYR 4/2.5) silty clay loam; moderate medium subangular blocky; 
hard; common biocasts; gradual smooth. 

106-125 cm; dark yellowish brown (lOYR 4/4.5) silt loam; moderate medium subangular 
blocky; hard; common biocasts; gradual smooth. 

125-149 cm; brown (lOYR 5/3) silt loam; weak medium subangularblocky; hard; common 
biocasts; gradual smooth. 

149-164 cm; brown (10YR 5/3) silt loam; weak medium subangular blocky; hard; few 
biocasts; gradual smooth. 

BHT9 

Area 2; Rio Grande T1 flood terrace; calcareous throughout; fence wall; elevation 735 ft, 35 ft above Rio Grande 
channel. 

ApI (fill) 

Ap2 (fill) 

Al 

A2 

Bwl 

0-11 cm; Historic; dark grayish brown (1 OYR 3.5/2) silt loam; moderate medium sub angular 
blocky; velY hard; common biocasts; small pieces of plastic; abrupt wavy. 

11-21 cm; velY dark grayish brown (1 OYR 3/2) silty clay loam; moderate medium subangular 
blocky; velY hard; common biocasts; 2% matrix suppOlied pebbles, angUlar, 0.5 cm diam­
eter; abrupt wavy. 

21-39 cm; Unit 2-f; dark grayish brown (lOYR 3.5/2) silty clay loam; moderate medium 
subangular blocky; velY hard; many biocasts; gradual smooth. 

39-49 cm; dark grayish brown (1 OYR 4/2) silt loam; moderate medium subangular blocky; 
velY hard; common biocasts; gradual smooth. 

49-63 cm; dark grayish brown (1 OYR 4/2) silt loam; moderate medium subangular blocky; 
velY hard; common biocasts; gradual smooth; charcoal C-14 age of 3200±50 B.P. (CAMS 
37206) from a depth of 80-90 cm extrapolated from TV7 (rejected). 
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Bw2 63-88 cm; dark grayish brown (1 OYR 4/2) silt loam; moderate medium sub angular blocky; 
hard; connnon biocasts; gradual smooth. 

Bw3 88-108 cm; brown (l OYR 5/2.5) silt loam; weak coarse subangula!' blocky; hard; few biocasts; 
gradual smooth. 

BC 108-149 cm; Unit 2-p; brown (10YR 5/3) loam; weak coarse subangular blocky; slightly 
hard; common biocasts; gradual smooth. 

C 149-164 cm; pale brown (1 OYR 6/3) loam; weak coarse subangular blocky; slightly hard; 
few biocasts. 

BHT 10 

Area 3; Rio Grande T1 flood terrace; calcareous throughout; fence wall; elevation 735 ft, 35 ft above Rio Grande 
channel. 

Ap(fill) 

A 

Bw1 

Bw2 

Ah1 

Bw1b1 

Bw2b1 

BCb1 

0-17 cm; Historic; pale brown (10YR 6/3) silt loam. 

17-40 cm; Unit 2-f; brown (10YR 4/3) silty clay loam. 

40-64 cm; brown (lOYR 5/3) silt loam; charcoal C-14 age of 760±50 B.P. (Beta 104966) 
from a depth of 50 cm in EU 6; probably related to the T1 flood terrace surface. 

64-76 cm; pale brown (lOYR 6/3) silt loam; charcoal C-14 age of 3050±50 B.P. (CAMS 
37207) from a depth on1 cm (rejected). 

76-88 cm; brown (lOYR 5/3) silty clay loam. 

88-104 cm; pale brown (lOYR 6/3) silt loam. 

104-127 cm; pale brown (lOYR 6/3) silt loam. 

127-137 cm; very pale brown (lOYR 7/3) velY fine sandy loam. 

BHT 12 

Area 4; Rio Grande T1 flood terrace; calcareous throughout; fence wall; elevation 735 ft' 35 ft above Rio Grande 
channel. 

Ap(fill) 

A 

0-50 cm; Historic; yellowish brown (lOYR 5/4) silt loam. 

50-65 cm; Unit 2-f; light yellowish brown (lOYR 5/4) silty clay loam; charcoal 14C age of 
540±40 B.p.(Beta 104967) fi'om a depth ono cm in EU 40; probably related to the T1 flood 
terrace surface. 
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Bw 65-75 em; light yellowish brown (lOYR 6/4) silt loam. 

Bw2 75-85 em; light yellowish brown (lOYR 5/4) silty clay loam. 

Bw3 85-105 cm; light yellowish brown (10YR 6/4) silt loam. 

Bw4 105-115 cm; light yellowish brown (lOYR 5/4) silty clay loam. 

Bw5 115-140 cm; light yellowish brown (lOYR 6/4) silt loam. 

Ab1 140-152 cm; brown (lOYR 4/3) silty clay loam; charcoal 14Cage of 1940±40 B.P. (CAMS 
37202) from a depth of 150-155 cm. 

BCb1 152-175 cm; Unit 2-p; very pale brown (lOYR 7/3) very fine sandy loam. 

EP-l 

Rio Grande TO floodplain; calcareous throughout; elevation 713 ft, 13 ft above Rio Grande channel; drill rig 
description. 

Ap 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

0-35 cm; Unit 3-f; grayish brown (lOYR 5/2) silt loam; weak fine sub angular blocky; fri­
able; gradual. 

35-53 em; brown (lOYR 5/3) and pale brown (6/3) very fine sandy loam; single grained; 
abrupt. 

53-176 cm; interbedded (8-15 cm thick each) brown (lOYR 5/3) very fine sandy loam, 
single grained and dark grayish brown (10YR 4/2) silty clay loam, massive, firm; clear. 

176-295 cm; brown (lOYR 5/3) silt loam; weak fine subangular blocky; very friable; clear. 

295-343 cm; brown (10YR 5/3) silt loam; weak medium platy; very friable; abrupt. 

343-382 cm; dark grayish brown (10YR 3.5/2) silt loam; massive; firm; 10% gray (lOYR 
5/1) pockets; abrupt. 

382-408 cm; Unit 3-p; brown (lOYR 5/3) and pale brown (6/3) loamy fine sand; single 
grained; abrupt. 

408-575 cm; brown (10YR 5/3) silt loam; massive; firm; faintly laminated; 15% charcoal 
fragments; charcoal C-14 age of 1170±60 yr B.P. (CAMS 37205) from a depth of 518 em. 

575-71 0 em; very pale brown (10YR 7/3) sand; single grained. 

710-870; very pale brown (lOYR 7/3) sand; water saturated (compressed). 
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EP-2 

Rio Grande T1 flood terrace; calcareous throughout; elevation 732 ft, 32 ft above Rio Grande channel; drill rig 
description. 

Ap 0-33 cm; Unit 2-f; dark grayish brown (10YR 3.5/2) silt loam; weak coarse angular blocky; 
very fIrm; few fIne charcoal fragments; gradual. 

A 33-71 cm; dark grayish brown (10YR 3.5/2) silty clay loam; weak medium angular blocky; 
very fIrm; few brown (10YR 5/3) biocasts; gradual. 

Bw1 71-117 cm; dark grayish brown (10YR 4/2) silty clay loam; weak coarse angular blocky; 
very fIrm; few brown (10YR 5/3) biocasts; gradual. 

Bw2 117-150 cm; grayish brown (10YR 5/2) silt loam; faintly laminated; friable; clear. 

C1 150-231 cm; brown (10YR 5/3) silt loam, faintly laminated; friable; gradual. 

C2 231-419 cm; brown (10YR 5.5/3) loam; single grained; gradual. 

C3 419-586 cm; pale brown (lOYR 6/3) very fIne sandy loam; single grained; gradual. 

C4 586-763 cm; interbedded (10 cm thick each) brown (10YR 5/3) very fIne sandy loam, fri­
able and light olive brown (2.5Y 5/3) silt loam, very fIrm; abrupt. 

Clbl 763-1040 cm; Unit l-p; interbedded (10 cm thick each) brown (7.5YR 4/3,5/3), light olive 
brown (2.5Y 5/3) silty clay, very fIrm and light olive brown (2.5Y 5/4) fIne sandy loam, 
friable; 2% matrix supported pebbles, subrounded, 0.3-1 cm diameter; abrupt; bulk humate 
1
4C age of 60 1O±60 B.P. (Beta 104968) from a depth of 878 cm. 

C2bl 1040-1161 cm; Unit l-c; light olive brown (2.5Y 5/4) loam; 60% mostly grain supported 
pebbles, subrounded, poorly sorted, mostly quartzite, chert, and some limestone, 0.5-3 cm 
diameter. 

EP-3 

Elm Creek T2/Tl terrace escarpment; elevation 760 ft, 18 ft above the Elm Creek channel; drill rig. 

A 

Bt 

0-33 cm; Unit I-s; very dark grayish brown (10YR 3/2) sandy clay loam; weak medium 
angular blocky; very fIrm; 2% pale brown (10YR 6/3) biocasts; few charcoal fragments; 
weakly calcareous; gradual. 

33-56 cm; dark grayish brown (2.5Y 4/2) and light olive brown (2.5Y 5/3) clay loam; weak 
coarse angular blocky; very fIrm; 1 % velY dark grayish brown (10YR 3/2) biocasts; calcar­
eous; gradual. 
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Btk 56-93 cm; light olive brown (2.5Y 5/3) clay loam; 10% dark grayish brown (2.5Y 4/2); 3% 
very dark grayish brown (10YR 3/2) biocasts; weak coarse angular blocky; very firm; 2% 
calcium carbonate filaments; calcareous; gradual. 

Bkyl 93-124 cm; light olive brown (2.5Y 5/4) clay loam; 5% grayish brown (2.5Y 5/2); weak 
coarse angular blocky; very firm; 1% very dark grayish brown (lOYR 3/2) biocasts; 2% 
calcium carbonate filaments; 5% gypsum crystals, 2-3 mm diameter; calcareous; gradual. 

Bky2 124-194 cm; olive yellow (2.5Y 6/6) clay loam; 35% gray (2.5Y 5/1); weak coarse angular 
blocky; very firm; 1% very dark grayish brown (lOYR 3/2) biocasts; 3% calcium carbonate 
nodules, 1 cm diameter; 5% gypsum crystals, 2-3 mm diameter; calcareous; gradual. 

Bky3 194-245 cm; olive yellow (2.5Y 6/6) clay loam; 40% gray (2.5Y 6/1); weak coarse angular 
blocky; very firm; 1 % very dark grayish brown (10YR 3/2) biocasts; 10% calcium carbonate 
nodules, 1 cm diameter; 3% gypsum crystals, 2-3 mm diameter; 1 % iron manganese stains; 
calcareous; abrupt. 

C 245-278 cm; Unit I-p; olive yellow (2.5Y 6/6) loamy fine sand; 15% gray (2.5Y 611); single 
grained; few clay clasts; noncalcareous; abrupt. 

Ck 278-332 cm; light yellowish brown (2.5Y 6/4) and olive yellow (2.5Y 6/6) loam; massive; 
very firm; 20% calcium carbonate nodules, 1 cm diamater and coalescing; calcareous; abrupt; 
bulk humate 14C age of 7540±60 B.P. (Beta 104969) from a depth of 306 cm. 

Cl 332-370 cm; yellow (2.5Y 7/6) loamy fine sand; 5% light gray (2.5Y 7/1); single grained; 
1 % matrix supported pebbles (siliceous), subrounded, 1 cm diameter; abrupt. 

C2 370-416 cm; Unit l-c; yellow (2.5Y 7/6) sandy clay loam; massive; very firm; 2% calcium 
carbonate nodules, 1 cm diameter; few shale clasts; 40% iron/manganese pebbles, 0.2-1 cm 
diameter, angular; 5% matrix supported pebbles (mostly siliceous), subrounded to angular, 
0.5-1 cm diameter; noncalcareous matrix; abrupt. 

Crl 416-507 cm; bedrock; gray (5Y 5/1) laminated shale; 15% light yellowish brown (2.5Y 
6/4); very firm; noncalcareous; abrupt. 

Cr2 507-567 cm; very dark gray (2.5Y 3/1), light yellowish brown (2.5Y 6/4), and olive yellow 
(2.5Y 6/6) interbedded (10 cm thick each) shale; very firm; few fine charcoal fragments. 

EP-4 

Elm Creek T1 flood terrace; elevation 750 ft, 10 ft above the Elm Creek channel; drill rig description. 

A 

Bt 

0-19 cm; Unit 1-f; very dark gray (lOYR 3/1) sandy clay loam; moderate medium subangular 
blocky; very firm; moderately calcareous; clear. 

19-76 cm; light olive brown (2.5Y 5/3) sandy clay loam; moderate medium angular blocky; 
very firm; common distinct very dark gray (10YR 3/1) patchy clay films; noncalcareous; 
gradual. 
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Btk 

Bk 

Ck 

Crl 

Cr2 

76-97 cm; dark yellowish brown (lOYR 4/4) sandy clay loam; weak coarse angular blocky; 
very firm; common distinct patchy very dark gray (10YR 311) clay films; 4% calcium car­
bonate filaments; 3% matrix supported pebbles, 0.5-1 cm diameter, siliceous and iron ox­
ide; calcareous; clear. 

97-113 cm; Unit I-p; light olive brown (2.5Y 5/3,5/4) sandy clay loam; moderate medium 
sub angular blocky; velY firm; 5% calcium carbonate nodules, 0.3-1 cm diameter; 4% matrix 
supported pebbles, 0.2-8 cm diameter, subrounded, siliceous and iron oxide; calcareous; 
abrupt. 

113-155 cm; Unit l-c; brown (10YR 5/3) sandy clay loam; massive; very firm; 1 % calcium 
carbonate nodules, 1 cm diameter; 70% grain supported pebbles, subrounded, moderately 
well sorted, 0.5-4 cm diameter, mostly siliceous; abrupt. 

155-210 cm; bedrock; light yellowish brown (2.5Y 6/3,6/4) weakly consolidated sandstone; 
very firm; distinct bedding planes and laminations; carbonate filaments along bedding planes; 
calcareous; abrupt. 

210-220 cm; very dark gray (10YR 311) bedded shale; very firm; calcareous. 

EP-5 

Rio Grande T1 flood terrace; elevation 735 ft, 35 ft above the Rio Grande channel; drill rig description. 

Ap 0-21 cm; Unit 2-f; dark grayish brown (10YR 4/2) silt loam; weak medium sub angular 
blocky; hard; gradual. 

Bw 1 21-60 cm; brown (1 OYR 4/3) silt loam; weak coarse subangular blocky; slightly hard; gradual. 

Bw2 60-101 cm; brown (10YR 5/3) silt loam; weak coarse subangular blocky; slightly hard; 
gradual. 

Bw3 101-242 cm; brown (10YR 5/3) silt loam; weak coarse sub angular blocky; slightly hard; 
faintly laminated; gradual. 

Cl 242-372 cm; Unit 2-c; brown (10YR 5/3) very fine sandy loam; single grained; clear. 

C2 372-671 cm; interbedded (20 cm thick each) brown (10YR 5/3) very fine sandy loam, single 
grained and brown (10YR 4/3) silt loam, massive; firm; clear. 

C3 671-798 cm; pale brown (10YR 6/3) loamy fine sand; single grained; clear. 

C4 798-986 cm; brown (10YR 5/3) silt loam; massive; friable; gradual. 

C5 986-1160 cm; pale brown (10YR 6/3) fine sandy loam; single grained. 
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C2 Horizon; Unit 3-f; 
53-176 em. 

C6 Horizon; Unit 3-p; 
382-408 em 

C7 Horizon; Unit 3-p; 
408-575 em 

Clbl Horizon (fine-grained 
stratum); Unit I-p; 
763-1040 em 

Clbl Horizon (eoarse­
grained stratum); 
Unit I-p; 763-1040 em 

Part 2: Soil Micromorphic Descriptions 

EP-l 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, subrounded, well sorted; few 
sand-size carbonate clasts; trace amounts of silt-size amphiboles and mica; few fine to 
medium sand-size cracking clay clasts; 2% silt to fine sand-size charcoal fragments, 
subrounded to angular 
pedological features: few snail fragments; few roots; common vughs, few channels 
and chambers; few aggrotubules 
cultural materials: none 

plasmic fabric: argillasepic 
related distribution: porphyroskelic 
skeleton grains: mostly silt-size quartz, subrounded, well sorted; 10% silt to fine 
sand-size charcoal, horizontally laminated 
pedological features: common planes, and few vughs, channels and chambers; few 
iron depletion zones, vertically and horizontally oriented; some soft sediment 
deformation 
cultural materials: none 

plasmic fabric: crystic 
related distribution: porphyroskelic to agglomeroplasmic 
skeleton grains: mostly silt size quartz, subrounded, well sorted; few silt-size mica; 
trace amounts of amphiboles; 10% silt-size charcoal, angular to sUbrounded 
pedological features: common vUghs; many aggrotubules, few granotubules; many 
compound packing voids 
cultural materials: none 

EP-2 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly silt-size quartz, subrounded, well sorted; few silt-size 
amphiboles; common fine sand-size to pebble size cracking clay clasts, distinct 
cracking clay laminations; 10% silt-size charcoal fragments, angular to subrounded 
pedological features: 3% fine to medium sand-size gypsum crystals, euhedral; trace 
amounts of silt-size calcans in vughs; common vughs, few channels and chambers; 
common iron oxide stains; few horizontally and vertically iron depletion zones 
cultural material: none 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, subrounded, well sorted; common 
fine to medium-size carbonate clasts, horizontally laminated; few silt-size amphiboles; 
few fine to medium sand-size feldspars; few fine to medium sand-size chert; trace 
amounts of mica; 3% silt to fine sand-size charcoal fragments, angular to subrounded 
pedological features: many simple packing voids; common horizontally oriented 
vughs; few embedded grain argillans 
cultural materials: none 
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Bky2 Horizon; Unit 1-s; 
1242-194 em 

C1 Horizon; Unit 1-p; 
332-370 em 

Ap Horizon; road fill; 0-25 
em 

A Horizon; Unit 2-f; 25-40 
em 

Bw1 Horizon; Unit 2-f; 

40--49 em 

EP-3 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly fine to medium sand-size quartz and chert; few fine to medium 
sand-size feldspars; common fine to medium sand-size cracking clay clasts 
pedological features: lO% fine to medium sand-size gypsum crystals mostly along 
channels, lenticular; 10% fine to medium sand-size carbonate nodules and calcans 
mostly in vughs; few roots; common vughs, few channels, chambers, and plains; 
common aggrotubules; few iron stains and fine iron masses 
cultural materials: none 

plasmic fabric: silasepic 

related distribution: granular 
skeleton grains: mostly fine to medium sand-size chert and quart, subrounded, 
moderately well sorted; few fine to medium sand-size feldspars; common cracking 
clay clasts, fine to coarse sand-size; few fine dispersed masses of detrital carbonate; 
2% silt to medium sand-size charcoal, angular to subrounded 
pedological features: few vughs; few faint Horizontal laminations; few free-grain 
argillans; few fine iron stains and masses 
cultural materials: none 

BHT8 

plasmic fabric: crystic 
related distribution: porphyroskelic to agglomeroplasmic 
skeleton grains: mostly silt to medium sand-size quartz, subrounded, poorly sorted; 
common fine-sand to pebble-size carbonate clasts, angular, poorly sorted; few silt to 
fine sand-size feldspars; few fine to medium sand-size chert; trace amounts of silt-size 
zircons and amphiboles; two pebble-size olivine phenocrysts and one pebble-size 
rhyolite clast; 5% silt to fine sand-size charcoal fragments, subrounded to angular 
pedological features: few roots; many vughs, common channels and chambers; many 
aggrotubules, few striotubules; mostly compound packing voids; two fine sand-size 
wood fragments 
cultural materials: none 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; few silt to fine 
sand-size amphiboles and feldspars; few fine sand-size carbonate clasts; trace amounts 
of si It-si zed mica and zircon; few fine sand-size cracking clay cl asts 
pedological features: few snail fragments; few roots; many vughs, channels, and 
chambers; many aggrotubules, few granotubules and striotubules; few compound 
packing voids; 
cultural materials: 5% silt to very fine sand-size charcoal fragments, mostly angular; 
one bone fragment, 0.5 mm diameter 

plasmic fabric: crystic 

related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; few silt to 
fine sand-size amphiboles; few silt to sand-size feldspars, amphiboles, and mica; few 
fine sand-size carbonate clasts; trace amounts of silt-sized zircon; few fine to medium 
sand-size cracking clay clasts; few faint Horizontal laminated cracking clay clasts; 3% 
silt to very fine sand-size charcoal fragments, subangular to angular 
pedological features: few snail fragments; few roots; common aggrotubules, few 
granotubules and striotubules; common compound packing voids 
cultural materials: none 
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Bw2 Horizon; Unit 2-f; 

49-64 em 

Ab1 Horizon; Unit 2-f; 
64-76 em 

Bw1b1 Horizon; Unit 2-f; 
76-86 em 

Bw2b1 Horizon; Unit 2-f; 
86-108 em 

Bw3b1 Horizon; Unit 2-f; 
86-108 em 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt to fine sand-size amphiboles, 
feldspars, and micas; trace amounts of silt-sized zircon; few distinct cracking clay 
clasts, silt to fine sand-size; 5% silt to fine sand-size charcoal fragments, subrounded 
to angular. 
pedological features: few fine calcans in vughs; few snail fragments; few roots; 
common vughs, channels and chambers; common aggrotubules, few granotubules and 
striotubules; common compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt to fine sand-size amphiboles and 
micas; two medium to coarse sand-size igneous rock fragments; few distinct cracking 
clay clasts, fine sand-size 
pedological features: common snail fragments; few roots; common vughs, channels 
and chambers; common aggrotubules and granotubules, few striotubules; common 
compound packing voids 
cultural materials(?): 7% silt to fine sand-size charcoal fragments, mostly angular 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt-size amphiboles, micas, and 
feldspars; few distinct cracking clay clasts, fine sand-size 
pedological features: 1 % silt to fine sand-size gypsum crystals in vughs; common snail 
fragments; few roots; many vughs, channels and chambers; common aggrotubules and 
few granotubules, striotubules; common compound packing voids 
cultural materials: 5% silt-size charcoal fragments, mostly angular; two fine to 
medium-sand size bone fragments 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt-size amphiboles, micas, and 
feldspars; 3% silt-size charcoal fragments, subrounded to angular 
pedological features: 2% silt to fine sand-size gypsum crystals in vughs; few snail 
fragments; few roots; many vughs, channels and chambers; common aggrotubules, 
and few granotubules, striotubules; common compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt-size amphiboles, micas, and 
feldspars; common distinct cracking clay clasts, fine sand-size; 3% silt-size charcoal 
fragments, subrounded to angular 
pedological features: few snail fragments; few roots; many vughs, common channels 
and chambers; common aggrotubules and granotubules, common striotubules; 
common compound packing voids 
cultural materials: none 
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Bw4bl Horizon; Unit 2-f; 
125-149 em 

BCb4 Horizon; Unit 2-f; 
149-164 em 

Ap2 Horizon; fill; 
11-21 em 

Al Horizon; Unit 2-f; 21-39 
em 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; few 
silt-size amphiboles, micas, and feldspars; common fine sand-size carbonate clasts, 
subrounded; common distinct cracking clay clasts, fine sand-size; 3% silt to fine 
sand-size charcoal fragments, subrounded to angular 
pedological features: I % silt-size cal cans in vughs; few snail fragments; few roots; 
many vughs, common channels and chambers; common aggrotubules, few 
striotubules; common compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately well sorted; common 
fine sand-size carbonate clasts, subrounded; few silt-size amphiboles, micas, and 
feldspars; few distinct cracking clay clasts, fine sand-size; 1 % silt to fine sand-size 
charcoal fragments, mostly subrounded 
pedological features: I % silt-size cal cans in vughs; few snail fragments; few roots; 
many vughs, common channels and chambers; common aggrotubules, few 
granotubules and striotubules; common compound packing voids 
cultural materials: none 

BHT9 

plasmic fabric: crystic 
related distribution: porphyroskelic to agglomeroplasmic 
skeleton grains: mostly silt to medium sand-size quartz, poorly sorted; common fine to 
coarse sand-size carbonate clasts, subrounded to angUlar, poorly sorted; few silt-size 
micas; few silt to fine-sand size zircon and amphiboles; one piece of rhyolite 0.5 mm 
diameter) and one piece of trachyte (3.5 mm diameter); few cracking clay clasts, fine 
sand-size; 4% silt to fine sand-size charcoal fragments, mostly subrounded 
pedological features: few snail fragments; few roots; common vughs, channels and 
chambers; many aggrotubules; common compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: porphyroskelic to agglomeroplasmic 
skeleton grains: mostly silt to medium sand-size quartz, moderately sorted; common 
fine sand-size carbonate clasts, subrounded to angUlar, poorly sorted; three angular 
limestone fragments, 1 to 2 mm diameter; few fine to coarse sand-size feldspars; trace 
amounts of silt to very fine sand-size zircon, amphibole, chert; few distinct cracking 
clay clasts, silt to coarse-sand size; 2% silt to fine sand-size charcoal fragments, 
angular to subrounded 
pedological features: common snail fragments; few roots; many vughs, common 
channels, and chambers; many aggrotabules; few striotubules; common compound 
packing voids 
cultural materials: none 

A2 Horizon; Unit 2-f; 39-49 plasmic fabric: crystic 
em related distribution: porphyroskelic 

skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; common silt to 
fine sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, and 
amphiboles; trace amounts of silt to very fine sand-size zircon and mica; common 
distinct cracking clay clasts, fine to very coarse sand-size 
pedological features: few snail fragments; few roots; many vughs, channels, and 
chambers; common aggrotubules, few granotubules; common compound packing voids 
cultural materials: 7% silt to fine sand-size charcoal fragments, mostly subrounded; 
one medium sand-size bone fragment 
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Bw1 Horizon; Unit 2-f; 
49-63 em 

Bw2 Horizon; Unit 2-f; 
63-88 em 

Bw3 Horizon; Unit 2-f; 
88-108 em 

BC Horizon; Unit lop; 
108-149 em 

C Horizon; Unit 2-p; 
149-164 em 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; common silt to 
fine sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, 
amphiboles; few silt-size micas; trace amounts of very fine sand-size zircon; common 
distinct cracking clay clasts, fine to very coarse sand-size; 6% silt to fine sand-size 
charcoal fragments, subrounded to angular 
pedological features: few snail fragments; few roots; many vughs, common chambers; 
common aggrotubules, few granotubules; few compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; common fine 
to medium sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, 
amphiboles; few silt-size micas; trace amounts of very fine sand-size zircon; three 
igneous rock fragments, 2.5 to 3.5 mm diameter; few faint cracking clay clasts, fine 
to very coarse sand-size; 4% silt-size charcoal fragments, mostly subrounded 
pedological features: few snail fragments; few roots; many vughs, common chambers; 
common aggrotubules, granotubules; few compound packing voids 
cultural materials: none 

plasmic fabric: crystic 
related distribution: porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; common fine 
to medium sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, 
and amphiboles; few silt-size micas; trace amounts of very fine sand-size zircon; few 
cracking clay clasts, fine to very coarse sand-size; 3% silt-size charcoal fragments, 
mostly subrounded 
pedological features: common vughs, common chambers; few aggrotubules, 
granotubules; few compound packing voids 
cultural materials: none 

plasmic fabric: crystic to silasepic fabric 
related distribution: vughy porphyroskelic to granular 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; many fine to 
medium sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, 
amphiboles; few silt-size micas; trace amounts of very fine sand-size zircon; few faint 
cracking clay clasts, fine to medium sand-size; 3% silt to fine sand-size charcoal 
fragments, subrounded to angular 
pedological features: one fine sand-size carbonate nodule in matrix; common vughs, 
few chambers; few granotubules 
cultural materials: none 

plasmic fabric: crystic to silasepic fabric 
related distribution: vughy porphyroskelic to granular 
skeleton grains: mostly silt to medium sand-size quartz, moderately sorted; many fine 
to medium sand-size carbonate clasts, subrounded; few silt to fine sand-size feldspars, 
amphiboles; few silt-size micas; trace amounts of very fine sand-size zircon; very few 
cracking clay clasts, fine to medium sand-size; 4% silt to fine sand-size charcoal 
fragments, subrounded to angular 
pedological features: few vughs, channels; many simple packing voids 
cultural materials: none 
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Bw2 Horizon; Unit 2-f; 
64-76 em 

Abl Horizon (upper 
hearth); Unit 2-f; 140-152 
em 

Abl Horizon (lower 
hearth); Unit 2-f; 140-152 
em 

BHT 10 

plasmic fabric: crystic 

related distribution: vughy porphyroskelic 
skeleton grains: mostly silt to fine sand-size quartz, moderately sorted; common silt to 
fine sand-size carbonate clasts, subrounded; trace amounts of silt to very fine 
sand-size, mica, feldspars, and amphiboles; common distinct cracking clay clasts, fine 
to medium sand-size 
pedological features: few snails; few roots; many vughs, channels, and chambers; 
many aggrotubules, few granotubules and striotubules 
cultural materials: three fine sand-size cherts; 5% silt to fine sand-size charcoal 
fragments, mostly angular. 

BHT 12 

plasmic fabric: crystic 

related distribution: vughy porphyroskelic 
skeleton grains: mostly silt size quartz, subrounded, moderately sorted; 2% fine to 
medium sand-size carbonates, subrounded; trace amounts of micas, amphiboles, and 
feldspars; many medium sand to pebble-size cracking clay clasts 
pedological features: I % silt to very fine sand-size gypsum crystals in vughs; I % fine 
silt-size carbonate needles in vughs; few snails; few roots; many vughs, common 
channels and chambers; many aggrotubules 
cultural materials: 10% silt to medium sand-size charcoal fragments, mostly angular; 
ashy 

plasmic fabric: crystic 

reI ated distribution: vughy porphyroskeJic 
skeleton grains: mostly silt size quartz, subrounded, moderately sorted; 2% fine to 
medium sand-size carbonates, subrounded; trace amounts of micas, amphiboles, and 
feldspars; many medium sand to pebble-size cracking clay clasts 
pedological features: 1 % silt to very fine sand-size gypsum crystals in vughs; I % fine 
silt-size carbonate needles in vughs; few snails; few roots; many vughs, common 
channels and chambers; many aggrotubules 
cultural materials: 5% silt to medium sand-size charcoal fragments, mostly angular; 
ashy 
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EP-1 
--------------------------------%Particle Size Distribution (m m)------------------------ %Organic pH %CaC03 

Carbon 

-----------------------Sand ---------------------- -----Silt ------ -----Clay----- Class ~ 
~ 

Horizon Unit Depth ""l 
fs vfs Total Fine Total Fine Total !"'t-

(em) vcs cs ms 
~ 

Ap 3-f 0-35 0.1 0.1 0.4 92 252 35.0 26.4 54.7 6.3 10.3 sil 0.5B 8.1 20.9 rJ1 
C1 35-53 0.0 0.1 0.9 40.0 34.4 75.4 6.B 16.7 3.0 7.9 vfsl 0.22 B.O 13.6 0 
C2 53-176 0.1 0.0 0.1 0.7 13.2 14.1 37.9 65.9 5.6 20.0 sil 0.47 0.0 2B.0 

.... -
C3 176-295 0.0 0.0 0.1 0.5 33.7 34.3 13.7 55.1 3.6 10.6 sil 0.33 B.1 21.2 rJ1 

!"'t-
C4 295-343 0.1 0.1 02 0.6 34.7 35.7 14.3 53.1 2.9 112 sil 0.42 8.0 20.2 ""l 

C5 3-p 343-382 0.0 0.0 0.1 1.3 17.0 18.4 30.7 63.4 4.4 18.2 sil 0.50 7.9 22.2 ~ 
!"'t-.... 

C6 382-40B 0.0 0.3 7.5 57.1 13.7 7B.6 7.3 13.5 2.9 7.9 Ifs 0.27 8.2 12.0 (J'C:I 

C7 408-575 0.0 0.0 0.0 0.2 2.3 2.5 41.8 76.2 6.1 21.3 sil 0.35 8.0 20.9 ""l 
~ 

CB 575-710 0.0 0.1 7.6 70.9 16.1 94.7 1.3 3.2 0.9 2.1 fs 0.13 8.5 10.0 ~ 
t:r' .... 
f') 

tv n 00 
.j:>. EP-2 t:r' 

--------------------------------%Particle Size Distribution (m m)------------------------ %Organic pH %CaC03 
~ 
""l 

Carbon ~ 
f') 
!"'t-

-----------------------Sand ---------------------- -----Siit ------ -----Clay----- Class 
('!) 
""l 

Horizon Unit Depth 
..,.. 
N 

(em) vas cs ms fs vfs Total Fine Total Fine Total ~ ...... 
Ap 2-f sil 32.4 

..,.. 
0-33 0.0 0.1 0.2 1.1 72 8.6 40.3 65.7 6.3 25.7 0.B5 8.0 = 

A 33-71 0.0 0.0 0.0 0.3 2.6 2.9 4B.4 69.8 6.4 27.3 sicl 0.63 B.O 35.5 = 
Bw1 71-117 0.0 0.0 0.1 Ok 62 6.7 43.B 65.7 6.5 27.6 sic I 0.72 7.8 32.2 C 
Bw2 117-154 0.0 0.0 0.1 O.B 29.1 30.0 25.4 53.4 4.5 16.6 sil 0.63 B.O 24.3 

~ ...... 
C1 2-p 154-231 0.0 0.0 0.1 0.6 26.0 26.7 26.5 562 4.6 17.1 sil 0.41 8.1 25.6 ~ 

C2 231-419 0.0 0.1 0.1 1.5 44.4 46.1 15.9 422 3.0 11.7 I 028 B.2 22.4 
C3 419-586 0.0 0.0 0.2 5.9 55.3 61.4 11.0 29.5 2.6 9.1 vfsl 0.1B 8.4 17.9 
C4 586-763 0.0 0.1 0.1 12 42.5 43.9 15.5 45.3 2.8 10.B I 028 8.4 18.9 
C1b 1-p 763-1040 0.2 0.3 0.9 5.6 102 172 27.B 402 14.3 42.6 sic 0.34 7.8 132 



EP-3 
--------------------------------%Particle Size Distribution (m m )------------------------ %Organic pH %CaC03 %CaS04 

Carbon 

-----------------------Sand ---------------------- -----Silt ------ -----Clay----- Class 
Horizon Unit Depth 

fs vfs Total Fine Total Fine Total (em) vcs cs .ms 

A 1-5 0-33 0.5 1.6 9.5 31.2 15.3 5B.1 10.5 17.4 10.3 24.5 sci 1.29 7.9 9.1 
Bt 33-56 0.3 1.1 5.2 1B2 12.9 37.7 16.7 24.8 16.8 37.5 cl 0.52 7.7 20.0 
Btk 56-93 0.1 O.B 4.6 16.2 12.0 33.7 22.3 32.2 19.3 34.1 cl 0.42 7.B 222 
Bky1 93-124 0.1 0.5 2.6 11.6 10.9 25.7 19.9 33.7 22.4 40.7 c 024 7.6 16.4 15.7 
Bky2 124-194 0.3 0.4 2.9 11.6 10.4 25.6 23.3 35.1 21.6 39.3 cl 0.14 7.7 17.1 7.0 
Bky3 194-245 0.0 0.1 0.8 4.9 22.7 28.5 23.9 36.4 16.5 35.1 cl 0.05 7.7 20.6 4.2 
C 1-p 245-27B 0.1 0.9 22.9 48.B 9.3 82.0 5.1 7.2 5.3 10.B Ifs 0.05 B.2 O.B 
Ck 278-332 1.5 1.3 2.1 20.1 14.4 39.4 28.5 37.1 9.3 23.5 I 0.02 7.9 32.1 
C1 332-370 0.0 0.0 2.3 75.9 10.3 8B.5 2.4 3.9 3.6 7.6 Ifs 0.06 B.4 0.0 

N 
Cr1 bedrock 401-4B7 0.4 0.5 02 0.4 1.5 3.0 42.4 53.0 5.5 44.0 sic 0.22 7.2 0.7 00 

VI 

EP-4 
--------------------------------%Particle Size Distribution {m m )------------------------ %Organic pH %CaC03 

Carbon 

-----------------------Sand ---------------------- -----Silt ------ -----Clay----- Class 
Horizon Unit Depth 

fs Total Fine (em) vcs cs ms vfs Total Fine Total 

A 1-t 0-19 0.4 12 6.5 26.3 19.6 54.0 11.2 21.0 12.1 25.0 sci 1.65 7.4 2.0 
Bt 19-76 0.4 1.0 5.0 23.6 22.5 52.5 10.5 20.5 15.3 27.0 sci 0.54 7.B 2.9 
Btk 76-97 1.7 1.4 5.0 24.2 22.B 55.1 11.9 21.6 12.1 23.3 sci 0.34 8.0 8.1 
Bk 1-p 97-113 2.0 1.6 6.1 23.0 22.0 54.7 14.8 24.7 10.9 20.6 sci 0.34 B.1 14.2 



BHT~8 
--------------------------------%Particle Size Distribution (m m )------------------------ %Organic pH % CaC03 

Carbon 

-----------------------Sand ---------------------- -----Silt ------ -----Clay----- Class 
Horizon Unit Depth 

Fine Total (em) vcs cs ms fs vfs Total Fine Total 

Ap fill 0-25 0.5 0.5 1.3 3.5 11.1 16.9 37.1 5B.4 5.1 24.7 sil 1.27 7.6 26.6 
A 2-f 25-40 0.2 0.2 0.4 1.6 10.0 12.4 39.0 59.6 7.4 2B.0 sicl 1.19 7.7 27.6 
Bw1 40-49 0.1 0.1 0.3 1.1 15.6 17.2 32.3 59.B 6.0 23.0 sil 0.B5 7.B 26.7 
Bw2 49-64 0.1 0.1 0.2 O.B 9.B 11.0 35.7 61.1 B.6 27.9 sicl 0.70 7.7 30.0 
Ab1 64-76 0.1 0.1 0.3 O.B 7.2 B.5 40.B 61.6 10.1 29.9 sicl 0.B9 7.7 30.7 
Bw1b1 76-B6 0.0 0.1 0.3 0.7 6.5 7.6 41.B 61.4 9.5 31.0 sicl 0.82 7.B 33.B 
Bw2b1 B6-106 0.0 0.1 0.3 O.B 7.7 B.9 42.1 60.3 9.2 30.B sic I 0.79 7.B 31.B 
BW3b1 106-125 0.1 0.1 0.2 0.9 11.4 12.7 39.3 60.9 B.O 26.4 sil 0.56 7.9 2B.9 
Bw4b1 125-149 0.0 0.1 0.1 0.5 15.B 16.5 35.5 65.0 B.O 1B.5 sil 0.50 B.O 30.0 
BCb1 149-164 0.0 0.0 0.1 0.4 20.4 20.9 26.0 5B.6 7.0 20.5 sil 0.3B B.1 2B.B 

tv 
00 
0\ 

BHT~9 

--------------------------------%Particle Size Distribution (m m )------------------------ %Organic pH %CaC03 
Carbon 

-----------------------Sand ------------------- --- -----Silt ------ -----Clay----- Class 
Horizon Unit Depth 

(em) vcs cs ms fs vfs Total Fine Total Fine Total 

Ap1 fill 0-9 0.7 0.6 1.5 4.3 16.6 23.7 29.5 54.1 4.6 22.2 sil 1.31 7.6 26.1 
Ap2 9-21 0.4 0.5 1.3 3.7 14.5 20.4 31.2 52.4 B.O 27.2 cl 1.1B 7.B 27.3 
A1 2-f 21-39 0.1 02 0.4 1.2 10.6 12.5 35.2 57.3 9.2 30.2 sicl 0.99 7.9 2B.4 
A2 39-49 0.1 0.1 0.2 1.0 1B.3 19.7 32.6 55.2 B.4 25.1 sil 0.7B B.O 2B.7 
Bw1 49-63 0.1 02 0.3 12 19.B 21.6 32.2 54.B B.6 23.6 sil 0.65 B.O 2B.B 
Bw2 63-BB 0.0 0.0 0.1 1.0 22.2 23.3 26.0 56.3 6.0 20.4 sil 0.57 B.1 27.2 
Bw3 BB-10B 0.0 0.0 0.1 0.9 30.4 31.4 20.3 52.5 4.9 16.1 sil 0.37 B.1 27.0 
BCb 2-p 10B-149 0.0 0.0 0.1 0.9 3B.B 39.B 15.5 4B.6 3.6 11.6 I 0.40 B.2 242 
C 149-164 0.0 0.0 0.1 O.B 4B.9 49.B 10.4 42.1 2.6 B.1 I 0.29 B.3 20.5 



Appendix C: Site Artifact Data 
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Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

1 1 1.2 1 2 7 0 97.8 0 0 

1 1 3 2 0 2 0 3.2 0.1 0.1 

1 i 4 3 0 4 0 0 0 0 

1 1 5 4 0 5 0 4.6 1.3 0.2 

1 1 6 5 0 2 0 0.4 20.4 1.3 

1 1 7 6 0 10 0 2.8 9.9 0.5 

1 1 8 7 0 46 0 69.2 15.7 1.6 

1 1 9 8 0 206 0 48.6 9.5 0.6 

1 1 10 9 0 164 0 12.5 36 9.2 

1 1 11, 12 10 0 215 5 678.8 11.30 6.00 

1 1 13, 14 11 0 17 0 0 0 0 

1 1 15, 16 12 0 0 0 0 0 0 

1 12 1,2 5 0 0 0 0 0 0 

1 12 3,4 6 0 4 0 4.6 8 1.4 

1 12 5,6 7 0 6 0 0 16.6 0.1 

1 12 7,8 8 0 26 1 21.7 2.5 1.5 

1 12 9 9 0 129 0 l31.6 19.7 0.7 

1 12 10 10 0 207 3 3.5 66 3.8 

1 12 11 11 0 91 1 11 5.6 0.4 

1 12 12 12 0 120 1 147.8 9.9 2.7 

1 12 l3 l3 0 63 0 5.3 1.2 2.5 

1 12 14 14 0 0 0 0.00 0.1 0 

1 l3 1,2 5 0 1 0 0 1.5 0 

1 l3 3 6 0 3 1 0 0.9 0.1 

1 13 4 7 0 21 0 62.1 12.3 0.9 

1 l3 5 8 0 26 0 345.9 7.3 1.6 

1 13 6 9 1 74 0 65.9 28 0 

1 l3 7 10 0 33 1 62.7 22.5 2.1 

1 13 8 11 0 153 0 167.6 71.5 0.9 

1 l3 9 12 0 19 1 23.4 5.1 0.6 

1 14 1, 2 5 0 1 0 4.3 0.1 0 

1 14 3,4 6 0 9 0 124.5 9.4 0.6 

1 14 5, 6 7 0 18 0 68.3 30.2 2.3 

1 14 7 8 0 15 0 22.3 49.2 0.2 

1 14 8 9 0 60 0 60.1 43.3 3.8 

1 14 9 10 0 175 0 23.8 97.6 0.3 

1 14 10 11 0 21 1 4 40.5 0.7 

1 14 11 12 0 44 0 6.5 18.8 0.1 

1 15 7 7 0 43 0 87 0.6 0.4 

1 15 8 8 0 10 0 179.6 8.8 0.1 

1 15 9 9 0 94 0 355.6 11.1 0.6 
1 15 10 10 0 78 0 285.2 51.8 2.8 

1 15 11 11 1 42 1 438.8 3.5 4 
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Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

1 15 12 12 0 70 1 137.4 106.7 9.5 

1 31 7 7 0 16 0 8.9 8.9 3 
1 31 8 8 0 48 0 826.7 7 2.6 

1 31 9 9 0 103 0 568.4 8 1.1 
1 31 10 10 0 42 0 17.8 17.4 0.9 

1 31 11 11 0 60 1 0.9 3.1 3.9 
1 31 12 12 0 45 0 67.9 0.5 0.4 

1 31 13 13 0 9 0 0 1 0.8 

1 31 14 14 0 1 0 35.5 20 1.1 

1 32 7 7 0 15 0 58.5 1.4 2.8 

1 32 8 8 0 53 0 249.2 9.2 3.8 
1 32 9 9 0 98 2 275.6 38.2 0.9 

1 32 10 10 0 58 0 62.8 34.5 0.3 
1 32 11 11 0 173 0 189.8 7.7 2.4 

1 32 12 12 0 51 0 101.3 2.2 9.4 

1 33 7 7 0 29 0 59.9 14.1 0.1 

1 33 8 8 ·0 41 0 26.7 7.6 0.5 

1 33 9 9 0 114 0 125.8 58.7 7.9 

1 33 10 10 0 69 0 23.8 7.3 3.5 

1 33 11 11 0 109 0 111.6 16.2 7.6 

1 33 12 12 0 42 1 73.9 25.2 7 

1 34 7 7 0 20 0 1.4 1.1 0.2 

1 34 8 8 0 35 1 271.7 8 0 

1 34 9 9 0 65 0 100.4 50.6 3.2 

1 34 10 10 0 38 0 46.7 4.5 0.2 

1 34 11 11 0 64 0 83.3 0.2 1.1 

1 34 12 12 0 35 0 385.7 3.8 2.6 

1 36 7 7 0 28 0 33.4 5.9 0.2 

1 36 8 8 0 58 0 54.3 19.5 0.2 

1 36 9 9 0 98 0 248.6 58.1 9.6 

1 36 10 10 0 60 1 74.9 20.2 1.6 

1 36 11 11 0 96 0 566.3 23.4 1.9 

1 36 12 12 0 55 0 290.8 2.3 10 

1 43 7 7 0 112 0 4.3 0 0 

1 43 8 8 0 70 0 6.8 7.2 0.2 

1 43 9 9 0 123 1 23.6 14.5 3.8 

1 43 10 10 0 68 0 56.7 3.8 1.7 

1 43 11 11 0 83 0 317.8 3.1 4.1 

1 43 12 12 0 42 0 316.3 1.8 0 

1 43 13 13 0 22 0 46.3 5.9 6 

1 43 14 14 0 11 0 11.9 0.5 2.4 

2 7 1 1 0 16 0 13.7 0.2 0 

2 7 2 2 0 0 0 55.3 0.1 0 
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Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

2 7 3 3 1 51 0 83.2 3.2 10.5 

2 7 4 4 0 21 0 5.3 0.7 5.9 

2 7 5 5 0 37 0 5.7 5.6 0 

2 7 6 6 0 67 0 0.7 1.1 1.8 

2 7 7 7 0 12 0 6.5 0 0 

2 7 8,9 8 0 9 0 24.1 0 0 

2 7 10, 11 9 0 8 0 0.9 0.9 0 

2 7 12, 13 10 0 9 0 9.3 0.7 0 

2 7 14, 15 11 0 6 0 217.3 0 0 

2 7 16, 17 12 0 2 0 0 0 0 

2 16 1 1 0 13 0 0 0 0 

2 16 2 2 0 17 0 225.1 0.3 0.2 

2 16 3,4 3 0 26 0 103.4 1.8 0.1 

2 16 5 4 0 27 2 625.7 0.6 3.3 

2 16 6 5 0 26 0 92.2 0 1.1 

2 16 7 6 0 25 2 55.3 0.2 2.6 

2 16 8 7 0 6 1 116.1 0 0 

2 16 9 8 0 12 0 3.3 0 0.2 

2 16 10 9 0 5 0 0 0 3.7 

2 16 11 10 0 4 0 31.9 0 0.1 

2 16 12 11 0 5 0 58.5 0 2.6 

2 16 13 12 0 0 0 13.9 0 0 

2 17 1 1 0 4 0 0 0 0 

2 17 2 2 0 6 2 10.5 0 1.5 

2 17 3 3 0 26 0 116.4 0.4 0.1 

2 17 4 4 0 31 0 19.7 4.4 0 

2 17 5 5 0 20 0 36.8 0 1 

2 17 6 6 0 21 0 63.1 0 2.9 

2 17 7 7 0 15 0 118.5 0.1 3.2 

2 17 8 8 0 7 0 149.2 0 3.4 

2 17 9 9 0 10 0 9.8 0 0.1 

2 17 10 10 0 7 0 7.7 0.1 0 

2 17 11 11 0 10 0 0 0 0 

2 18 1 3 1 13 0 85.4 0 1.7 

2 18 2 4 0 36 1 94.3 1.8 0 

2 18 3 5 0 94 0 80.3 2.1 6.8 

2 18 4 6 0 27 0 217 0.2 3.2 

2 18 5 7 0 12 0 0 0.8 3.9 

2 19 1,2 2 0 8 1 0 0 0 
2 19 3 3 0 20 0 68.6 0 0.3 

2 19 4 4 0 19 0 56.2 0 0 
2 19 5 5 0 33 0 33.6 0 0 

2 19 6 6 0 22 1 64.1 0 0.1 
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Area ED Level Level 2 Cores Debitage Tools FCR Mussel Snail 

2 19 7 7 0 27 0 97.5 0.3 l.3 
2 19 8 8 0 16 0 2.9 0 0.1 
2 19 9 9 0 16 0 1 0 0 
2 19 10 10 0 7 0 15.3 0 3.7 
2 19 11 11 0 4 0 28.1 0.2 2.8 
2 19 12 12 0 1 0 0 0 l.2 
2 20 1 1 0 11 0 4.3 0 0 
2 20 2 2 0 7 0 0 0.7 0 
2 20 3 3 0 21 0 62.9 0.7 0 

2 20 4 4 0 35 0 372.4 0 0 
2 20 5 5 0 46 0 70.3 0.2 0.2 
2 20 6 6 0 69 0 170.8 4.8 0.2 

2 20 7 7 1 33 0 40.9 2 0 

2 20 8 8 0 40 0 16.5 0 0 

2 20 9 9 0 9 0 38.9 0.2 0.3 

2 20 10 10 0 5 1 13.1 0 0 

2 20 11 11 0 8 0 86.7 0 0 

2 20 12 12 0 5 0 0 0 0 

2 21 1 2 0 0 0 0 0 0 

2 21 2 3 0 36 0 42.8 l.6 0 

2 21 3 4 0 9 0 162.3 0.3 0 

2 21 4 5 0 58 0 178.1 l.6 0 

2 21 5 6 0 85 0 52.3 0 0.1 

2 21 6 7 0 25 0 68 0.8 0 

2 21 7 8 0 17 0 0 0.2 0 

2 21 8 9 0 11 0 47.6 0.2 0.3 

2 21 9 10 0 12 0 0 0.2 0.6 

2 37 2 l.2 0 42 0 53.1 l.3 0.2 

2 37 3 3 0 26 1 220.2 21 0.9 

2 37 4 4 0 38 0 177.9 2.7 4.6 

2 37 5 5 0 56 1 243.3 3.3 0.6 

2 37 6 6 0 34 0 84.3 0.9 2 

2 37 7 7 0 20 0 56.3 l.9 0.2 

2 37 8 8 0 14 1 43.8 0 0.6 

2 37 9 9 0 6 1 0 0 0.7 

2 37 10 10 0 4 0 0 0.1 0 

2 37 11 11 0 2 0 0 0 0.2 

2 37 12 12 0 0 0 0 0 0 

2 38 1 2 0 0 0 0 0 0 

2 38 2 3 0 2 0 140 l.2 0 

2 38 3 4 0 25 1 33.8 2 3 

2 38 4 5 0 25 0 88.5 2.2 0 

2 38 5 6 0 37 1 839.1 6.4 l.3 
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Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

2 38 6 7 0 23 0 7.6 0.5 0.4 

2 38 7 8 0 5 0 7 2 0 

2 38 8 9 0 7 0 6.2 0 3.1 

2 38 9 10 0 I 0 0 0 0.3 

3 11 1 I 0 33 I 0 0 0 

3 II 2 2 0 25 1 0 0.5 0 

3 11 3.4 3 0 21 I 69.4 1.6 0.9 

3 11 5, 6 4 0 25 0 85 0 5.2 

3 11 7,8 5 0 28 0 85.8 0.6 7.2 

3 11 9, I 6 0 40 0 89.6 0.9 4.8 

3 11 II, 12 7 0 61 0 377.4 0.3 6.9 

3 11 13, 14 8 0 17 0 383.8 3.5 0.5 

3 11 15 9 0 11 0 28.3 0.1 0 

3 II 16 10 0 7 0 0 0.2 3.3 

3 11 17 11 0 8 0 19.3 0.1 1 

3 11 18 12 0 4 0 0 0 0 

3 22 I 1 1 14 0 49 0 0.4 
~ 22 2 2 0 19 2 21.2 0.5 0 J 

3 22 3 3 0 41 0 45.9 1.3 1.9 

3 22 4 4 0 14 0 3.6 0.7 4.1 

3 22 5 5 0 22 0 52.8 21.6 5.8 

3 22 6 6 0 17 2 152.3 1.3 1.5 

3 22 7 7 0 43 0 553.3 0.9 0 

3 22 8 8 0 38 0 94.7 0.7 0.1 

3 22 9 9 0 23 I 58.8 0.3 6.2 

3 22 10 10 0 6 1 8.1 0.2 2.4 

3 22 11 II 0 12 0 15.4 0 3.9 

3 22 12 12 0 8 0 57.5 0 2.4 

3 23 I 1 I 16 0 192 0 0 

3 23 2 '2 0 11 1 85.2 0.6 0 

3 23 3 3 I 38 0 106.1 2 0 

3 23 4 4 0 22 0 16.1 1.9 0 

3 23 5 5 0 14 0 15.6 2.4 0 

3 ')~ _J 6 6 0 8 0 129.9 0.3 0 

3 23 7 7 0 20 0 70.9 3.5 0.1 

3 ')~ _J 8 8 0 16 0 17.5 1.1 0.1 

3 23 9 9 0 16 0 124.9 0.4 0.4 

3 23 10 10 0 9 0 21.7 0 0 

3 ')~ __ 1 II 11 0 I I 0 3 2.4 
3 ')~ 

..... .J 12 12 0 8 0 54.1 0.2 3.6 

3 24 I 3 0 4 1 32 0 0 
3 24 2 4 0 6 0 8 0 0 

3 24 3 5 0 14 0 41.4 0.1 7.7 

292 



Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

3 24 4 6 0 37 0 734.8 3.9 l.8 
3 24 5 7 0 27 0 110.6 0 I 
3 24 6 8 0 27 0 75.9 0.2 5.9 
3 24 7 9 0 10 0 17.6 0.1 5.5 
3 24 8 10 0 7 0 7.5 0 0 

3 25 5 5 0 JO 0 103.3 0 0 
3 25 6 6 0 31 0 15 0 0.5 

3 25 7 7 0 37 J 0 I 0 

3 26 I 3 0 10 0 30.1 0 0 

3 26 2. 3 4 0 15 1 26.3 0 0 

3 26 4 5 0 26 1 18.4 0 0 

3 26 5 6 0 27 0 1.2 1.5 0 

3 26 6 7 0 21 0 63.6 0.3 0 

3 26 7 8 0 18 0 174.9 0.4 1.5 

3 26 8 9 0 30 I 125.3 0.1 0.4 

3 26 9 10 I 25 0 182 1.5 3.4 

3 26 10 11 0 17 0 78.5 0.4 I 

3 26 II 12 0 20 0 2.6 7.5 7.4 

3 41 4 4 1 5 0 15.7 0 0.3 

3 41 5 5 0 4 0 0 0.5 0.4 

3 41 6 6 0 21 I 93.7 1.7 3 

3 41 7 7 1 19 0 161.7 0.4 3.5 

3 41 8 8 0 18 0 14.6 0.5 3 

3 41 9 9 0 II 1 54.6 0 3 

" 41 10 10 0 12 0 0 2.7 3.1 -' 
3 42 5 5 0 8 0 0 0.1 I 

3 42 6 6 0 10 0 62.1 0.3 1.6 

3 42 7 7 0 26 1 3.8 0 1.7 

3 42 8 8 0 18 0 0 0 3.8 

4 9 J I 0 3 0 0 0 0.9 

4 9 2 2 0 4 I 0 0.4 0 

4 9 3,4 3 0 3 2 0 0.9 1 

4 9 5, 6 4 0 0 0 0 O. J 0 

4 9 7,8 5 0 0 0 0 0 0 

4 9 9, I 6 0 0 0 1.1 0 0 

4 9 11 7 0 0 0 0 0 0 

4 9 12 8 0 I 0 101.7 0 0 

4 28 1 1 0 6 0 0 0 0 

4 28 2 2 0 J 0 0 0 0 

4 28 3.4 3 0 J 0 0 0 0 

4 28 5, 6 4 0 0 0 0 0 0 

4 28 7.8 5 0 0 0 0 0 0.7 

4 29 1 1 0 3 0 0 0 0 

293 



Area ED Level Level 2 Cores Debitage Tools FCR Mussel Snail 

4 29 2 2 0 2 0 0 0 0 

4 29 3,4 3 0 0 0 0 0 0 

4 29 5, 6 4 0 4 1 0 0 0 

4 29 7,8 5 0 0 0 0 0 0 

4 29 9, 1 6 0 0 0 0 0 0 

4 29 11, 12 7 0 0 0 0 0 0 

4 29 13, 14 8 0 0 0 0 0 0 

4 30 1 1 0 0 0 0 0 0 

4 30 2 2 0 0 0 0 0 0 

4 30 3,4 3 0 2 0 0 0 0 

4 30 5, 6 4 0 0 0 0 0 0 

4 30 7,8 5 0 2 0 0 0 0.1 

4 30 9, 1 6 0 0 0 2.4 0 0 

4 30 11, 12 7 0 0 0 0 0 1.3 

4 30 13, 14 8 0 0 0 5.8 0 0.3 

4 39 1 8 0 0 0 0 0 0 

4 39 2 9 0 0 0 0 0 0 

4 39 3 10 0 0 0 495.3 0.2 0 

4 39 4 11 0 0 0 414.5 0 0 

4 39 5 12 0 0 0 0 5.2 0 

4 39 6 13 0 0 0 0 0 0 

4 40 1 8 0 0 0 0 0 0 

4 40 2 9 0 0 0 32.1 0 0 

4 40 3 10 0 0 0 280.2 0 0 

4 40 4 11 0 0 0 474.1 0 0 

4 40 5 12 0 0 1 267.6 0 .. 5 0 

4 40 6 13 0 2 0 32.4 0 0 

IU 2 1 1 0 1 0 0 0 0 

IU 2 2 2 0 6 0 0 0 0 

IU 2 3 3 0 4 0 0 0 0 

IU 2 4 4 1 18 0 525.9 0 0 

IU 2 5 5 0 38 0 1009.9 0 0 

IU 2 6 6 0 20 0 0 0 0 

IU 2 7 7 0 25 0 194.1 0 0 

IU 2 8 8 0 27 0 438.6 0 0 

IU 2 9 9 0 13 0 308 0 0 

IU 2 10 10 0 8 0 102.4 0 0 

IU 2 11 11 0 10 0 0 0 0 

IU 2 12 12 0 12 0 0 0.3 3 
IU 4 1 1 0 2 0 0 0 0 

IU 4 2 2 0 2 0 0 0 0 
IU 4 3 3 0 3 0 0 0 0 

IU 4 4 4 0 20 0 65 0 0 
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Area EU Level Level 2 Cores Debitage Tools FCR Mussel Snail 

IV 4 5 5 0 12 0 8.2 0 0 
IV 4 6 6 0 5 0 6.7 0 0 
IV 4 7 7 0 12 0 213.9 0 0 
IV 4 8 8 0 3 0 173.7 0 0 
IV 4 9 9 0 12 0 68.4 0 0 

IV 4 10 10 0 4 0 68.7 0 0 
IV 4 11 11 0 15 0 0 9.1 1.2 

IV 4 12 12 0 0 0 19.1 0.8 3.8 

IV 6 1 1 0 6 0 64.8 0 0 

IV 6 2 2 0 7 0 79.7 0.1 0 

IV 6 3 3 0 10 0 214.4 1.5 0 

IV 6 4 4 0 2 0 62.6 0 0 

IV 6 5 5 0 2 0 0 1.1 0 

IV 6 6 6 0 18 0 0 10.9 1.4 

IV 6 7 7 0 16 0 82.8 0.4 7.2 

IV 6 8 8 0 6 0 18.3 0.5 0.6 

IV 6 9 9 0 12 0 14.6 2.4 0.7 

IV 6 10 10 0 17 1 1.8 2.5 0.6 

IV 6 11 11 0 16 0 86.2 1.8 3.5 

IV 6 12 12 0 16 0 60.6 0.2 0 

IV 8 1 1 0 44 1 42.3 1.3 1.5 

IV 8 2 2 0 57 0 10 4.8 4.3 

IV 8 3 3 0 128 0 75.3 12.2 10.4 

IV 8 4 4 0 59 0 13.5 3.2 6.4 

IV 8 5 5 0 58 1 56.6 0.8 0 

IV 8 6 6 0 30 0 175.5 3.5 1.1 

IV 8 7 7 0 51 0 62.6 0.3 3.1 

IV 8 8.9 8 0 41 0 140.8 8.4 0 

IV 8 10, 11 9 0 25 1 19.5 0.6 3.9 

IV 8 12, 13 10 0 25 0 215.6 0 2.9 

IV 8 14, 15 11 0 5 0 35.7 0 2.4 

IV 8 16. 17 12 0 8 0 172.2 0 0.1 

IV 10 1 1 0 24 1 65.8 0.6 0.1 

IV 10 2 2 0 64 1 161.3 4 0.4 

IV 10 3,4 3 1 63 0 653.9 3.9 0 

IV 10 5,6 4 0 44 0 231. 7 1.3 0 

IV 10 7,8 5 0 65 3 391 2.8 0 

IV 10 9, 10 6 0 84 0 198.9 0.1 1.1 

IV 10 11, 12 7 0 38 0 113 0.2 5.1 

IV 10 13, 14 8 0 24 0 86.5 0.3 1.4 

IV 10 15, 16 9 0 35 1 181.5 0.9 0.2 

IV 10 17, 18 10 0 17 0 29 3.6 0 

IV 10 19,20 11 0 6 1 138.7 0.4 0 

IV 10 21, 22 12 0 2 0 1.2 0 0 
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"'JiL.IL ........ L..'lL D: Carbon-14 Data 

Results of the standard and AMS analysis of radiocarbon samples as provided by Beta Analytic (Part 1) and 
INSTARR (Part 2) are presented in this appendix. 
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Part 1: Beta Analytic Results 

Ii e .. 
'" .. 
c 
0 

-e .. 
u 
0 

'i3 .. 
0: 

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables: est. C13/C12=-25.0:lab. mult=l) 

Laboratory Number: Beta-82290 

Conventional radiocarbon age*: 1240 +/- 60 BP 

Calibrated results: 
(2 sigma, 95% probability) 

cal AD 665 to 960 

C 13/C 12 ratio estimated 

1-'100 

1300 

1200 

1100 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

I sigma calibrated results: 
(68% probability) 

12~0 +/- 60 81' 

700 800 
cal 

cal AD 785 

cal AD 695 to 880 

charred material 

Northern Heflisphere 

+ ~ 
900 1000 

AD 

References: 
Pretoria Calibration Cun'ejor Short Lived Samples 

Vogel, J. c., Fuls, A., Visser, E. and Becker, B .. 1993, Radiocarbon 35(1), p73-86 
A Simplified Approach (0 Calibrating C I4 Dates 

Talma, A. S. and Vogel, J. c., 1993, Radiocarbon 35(2), p317·322 
Calibration - 1993 

Stuiver, M, Long, A., Kra, R. S. and DeVine, J. M, 1993, Radiocarbon 35(1) 

Beta Analytic Radiocarbon Dating Laboratory 
4985 s. W. 741h Courl, Miami, Florida 33155 .. Tel: (305)667-5/67 II F=: (305)386-0964 II E-mail: bela@analytic.win.nel 
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S: e 
III 
0' .. 
c 
0 

.c .. .. 
u 
0 :a .. 

ex: 

CALIDRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables:estimated C13/C12=-25:lab rnult.=l) 

Laboratory Number: 

Conventional radiocarbon age*: 

Calibrated results: 
(2 sigma, 95% probability) 

• C l3/C 12 ratio estimal<:d 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

1 sigma calibrated results: 
(68% probability) 

Beta-82289 

1460 +/- 50 BP 

cal AD 535 to 665 

cal AD 620 

cal AD 575 to 650 

CHARREO HATERIAL H60 +/- 50 BP 
1700'---~---r--~--~--~--'---~--~--.---.---.---.---'---~--, 

Northern Henisphere 

1600 

1500 

HOO 

1300 

500 600 700 
cal 0'10 

References: 
Pretoria Calibration Curvefor Short lived Samples 

Vogel, J. c., Fuls, A., Visser, E. and Becker, B .. 1993, Radiocarbon 35(1), p73-86 
A Simplified Approach to OdIbratlng CU Dates 

Talma, A. S. and Vogel, J. C .. 1993, Radiocarh m 35(2),p317-322 
Cnllbration - 1993 

Stuiver, M, Long, A .. Kra, R. S. and Devine, J. oJ., /993, Radiocarhon 35(1) 

Beta Analytic Radiocarbon Dating Laboratory 
4985 S.w. 74th Court. Miami, Florida 33/55 II Tel: (305)667-5167 II Fax: (305)386-0964 II E-mail: beta@analytic.win.net 
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CALmRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables:estimated C13/C12=-25:lab mult.=l) 

Laboratory Number: Beta-l 04966 

Conventional radiocarbon age*: 760:1: 50 BP 

Calibrated results: 
(2 sigma, 95% probability) 

cal AD 1205 to 1300 

• CI3/C12 ratio estimated 

900 

~ 800 
e .. 
'" '" c 
o 
.c 
~ 700 
g 
:a 
'" c: 

600 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

1 sigma calibrated results: 
(68% probability) 

760 ± 50 BP 

+ 

1:L1J0 

cal AD 1275 

cal AD 1245 to 1290 

1300 

cal 1'10 
References: 

Pretoria Calibration Curvefor Short Lived Samples 
Vogel, J. c., Fuls, A., Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73-86 

A Simplified Approach to Calibrating C14 Dates 
Talma, A. S. and Vogel, J. c., 1993, Radiacarbon 35(2), p317-322 

Calibration - 1993 
Shtiver, M, Long, A., Kra, R. S. and Devine, J. M, 1993, Radiocarbon 35(1) 

CHARRED MATERIAL 

+ 
1'100 

Beta Analytic Radiocarbon Dating Laboratory 
4985 S.W. 74th Court, Miami, Florida 33155 II Tel: (305)667-5167 II Fax: (305)663-0964 II E-mail: beta@radiocarbon.com 
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s: 
e3 

'" 0' 

'" C 
0 
-" 
I... 

'" u 
0 

1J 
'" a 

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables:estimated C13/C12=-25:1ab mult.=l) 

Laboratory Number: 

Conventional radiocarbon age*: 

Calibrated results: 
(2 sigma, 95% probability) 

• CI3/CI2 ratio estimated 

Intercept data: 

Interpept of radiocarbon age 
with calibration curve: 

1 sigma calibrated results: 
(68% probability) 

Beta-1 04967 

540 ± 40 BP 

cal AD 1315 to 1345 and 
cal AD 1390 to 1440 

cal AD 1415 

cal AD 1400 to 1425 

540 ± 40 BP CHARRED MATERIAL 

800 

700 

600 

500 

1300 1320 1340 

+ 

13~'() 

cal AD 
1380 1400 1420 H40 1460 

References: 
Preloria Calibration Curve for Sltorl Lived Samples 

Vogel, J. C, FlIls, A., Visser, E. and Becker, B., 1993, Radiocarbon 35(l), p73-86 
A Simplified Approach 10 Calibratillg C14 Dates 

Talma, A. S. and Vogel, J. C., 1993, Radiocarbon 35(2), p317-322 
Calibratioll - 1993 

SWiver, M., Long, A., Kra, R. S. and Devine, J. M., 1993, Radiocarbon 35(1) 

Beta Analytic Radiocarbon Dating Laboratory 
4985 s. W. 74th COllrt, Miami, Florida 33155 ill Tel: (305)667-5167 ill Fax: (305)663-0964 iii E-mail: beta@radiocarbol1.com 
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'" C1' 

'" C 
o 
.a 

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables:CI3/C12=-21 :lab mult.=l) 

Laboratory Number: 

Conventional radiocarbon age: 

6200 

6100 

Calibrated results: 
(2 sigma, 95% probability) 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

sigma calibrated results: 
(68% probability) 

6010 :t 60 BP 

t 

Beta-l 04968 

6010 ± 60 BP 

cal BC 5050 to 4780 

cal BC 4915 

cal BC 4950 to 4825 

~ 6000 
u 
o 
'6 .. 
'" 

5900 

5200 5100 5000 4800 4800 
cal Be 

References: 
Pretoria Calibration Cllrt'efor Short LiJ'ed Samples 

Vogel, 1. c., FlIls, II., Visser, E. and Becker, B., 1993, Radiocarbon 35(/), p73-86 
A Simplified Approach to Calibrating C14 Dates 

Talma, II. S. alld Vogel, 1. c., 1993, Radiocarbon 35!]), p3J7-322 
Calibration - 1993 

Stuiver, AI., Long, II., Kra, R. S. and Deville,.l. M, 1993, Radiocarbon 35(1) 

4700 

Beta Analytic Radiocarbon Dating Laboratory 
4985 S.w. 741h COllrt, Miami, Florida 33155111 Tel: (305)667-5167111 Fax: (305)663-0964111 E-mail: beta@radiocarbon.com 
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~ e 
III 
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C 
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.Jl ... 
to 
u 
0 
:a 
to 
0: 

CALffiRA TION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables:C13/C12=-20.9:lab mult.=l) 

Laboratory Number: 

Conventional radiocarbon age: 

7700 

7600 

7500 

7400 

Calibrated results: 
(2 sigma, 95% probability) 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

1 sigma calibrated results: 
(68% probability) 

7540 ± eO BP 

Beta-l 04969 

7540±60 BP 

cal BC 6450 to 6205 

cal BC 6385 

cal BC 6420 to 6350 and 
cal BC 6290 to 6255 

7300~----~===-""""~====~""~====~--~-'----~----~ 
6500 

References: 

6400 63(0 
cal Be 

Pretoria CalibratiOlI Curve/or Short Lived Samples 

6200 

Vogel, J. c., Fuls. A., Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73.86 
A Simplified Approach to Calibrating C] 4 Dates 

Talma, A. S. and Vogel, J. C., 1993, Radiocarbon 35(2), p317·322 
Calibration - 1993 

Stuiver, M, Long, A., Kra, R. S. and Devine, J. M, 1993, Radiocarbon 35(1) 

6100 

Beta Analytic Radiocarbon Dating Laboratory 
4985 S.W. 74th Court, Miami, Florida 3315511 Tel: (305)667-5167 .. Fax: (305)663-0964 .. E-mail: beta@radiocarbon.com 
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Part 2: INSTARR Results 

All dated fractions were standard acid-based treated charcoal. 

Depth. 
o BC NSRL Proven- mgC 

Fraction Modern n4lC Age 
sample # ience cm below Dated (%0) Level 

surface 

3531 EU7 9 80 1.12 0.6718 ± 0.0040 -23.5 3,200±50 

3532 BHT 12 - 150 1.4 0.7850± 0.0036 -25.0 1,940 ±40 

3533 EU 22 8 70 1.27 0.6838 ±0.0040 -25.0 3,050 ±50 

3534 EU 15 9 90 1.61 0.7822±0.0046 -24.0 1,970 ±50 

3535 EU 33 12 120 1.29 0.7603±0.0045 -26.4 2,200 ±50 

3536 EP-l - 518 1.10 0.8648 ± 0.005 8 -28.0 1,170 ±60 

3998 EU 11 11 110 1.89 0.6931 ± 0.0042 -23.5 2,940 ±50 
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Appendix E: Lithic Analysis Methods 

J. Vierra 

Cores and Core Tools 

Material type was recorded for all lithic artifacts. Ar­
tifact condition was monitored as whole or fragment. 
Measurements for cores, tested materials, cobble 
unifaces, and cobble bifaces were slightly different than 
those for the other artifacts. Length was measured in 
mm along the axis through the major flaking surface. 
Width was measured perpendicular to the length, and 
thickness was measured as the remaining dimension. 
In contrast, the length ofhmmTIerstones and anvils was 
measured in mm along the longest axis, the width was 
measured perpendicular to length, and thickness was 
the smallest dimension of the miifact. Each miifact was 
weighed to the nearest tenth of a gram with an Ohaus 
electronic beam. Weight was the only measurement 
recorded for core fragments. 

Several core types were recorded based on platform 
orientation and core shape. These consist of single­
directional cores, bidirectional cores, multidirectional 
cores, bipolar cores, and core fragments. In addition, 
these core type were subdivided into specific subtypes. 
The single-directional cores are single-face, multi­
faced, prismatic or pyramidal cores with flakes removed 
from a single striking platfol111. Bidirectional cores are 
change-of-orientation, discoidal, bifacial, opposed same 
face, opposed different face, and ninety degree cores 
with flakes removed from two separate shiking plat­
forms. Multidirectional cores are globular, opposed/ 
ninety degrees, and opposed same/different face cores, 
with flakes being removed fi'om three or more plat­
forms. Bipolar cores exhibit battering, crushing and/ 
or negative or positive bulbs of percussion at one or 
both opposing ends of the core. Core fragments are 
broken cores. 

Number of platforms, platfonTI type, and platform 
preparation were recorded. Number of platfonTIs was 
coded as zero for non-cores and core fragments; 
whereas, bipolar cores were arbitrmily assigned a single 
platfol111. PlatfonTI type was cortical, single-faceted, 
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multifaceted, cortical/single-faceted and undetel111ined/ 
nonapplicable (i.e., core fragments or non-cores). Plat­
fonTI preparation, either on the platfonTI or along the 
platform edge, was recorded as none, abraded, ground, 
abraded/ground, and undetenTIined/nonapplicable (i.e., 
core fragments and non-cores). 

Cortex type was recorded as nodular, tabular, water­
worn, and undetenTIined. Nodule or tabular cOliex is 
the natural weathered surface of a nodule or tabular­
shaped rock; whereas, waterWOl11 cortex is the rolled 
surface created through water transport of a rock. The 
percentage of the cortical or unflaked surface was 
measured for whole artifacts as less than 25 percent, 
25-50 percent, 51-75 percent, more than 75 percent, 
and undetermined for fragments. The reason for dis­
card was monitored for cores, tested materials, cobble 
unifaces and cobble bifaces. This consisted of broken 
(material flaw), broken (culturally induced facture), 
extensive hinging/stepping, exhausted, still usable, ex­
tensive battering, burned, undetermined, and nonap­
plicable (e.g., hammerstones). The presence or absence 
ofbul11ing was recorded. This could be represented by 
the presence of discoloration, pot lids, and/or crack­
ling. 

The number of damaged loci was also recorded; how­
ever, no cores exhibited damaged edges or surfaces. 

Debitage 

Material type was recorded for each piece. The condi­
tion of the artifact was recorded as either whole, proxi­
mal, midsection, distal, lateral or undetenTIined (e.g., 
flakes smaller than about 10 mm). All pieces of angu­
lar deblis were considered to be whole. Measurements 
were taken on all whole flakes. Length was defined as 
the distance along the proximal-distal axis of a flake 
(i.e., perpendicular to the platforn1) and was measured 
in mm using a sliding digital caliper. Weight was re­
corded for all debitage items to the nearest tenth of a 



gram using an Ohaus digital scale. Weight was the only 
measurement recorded for angular deblis and flake jiag­
ments. 

The type of platfonn was recorded for all flakes as 
absent, cortical single-faceted, dihedral, multifaceted, 
crushed, collapsed, battered, and nonapplicable (for 
angular debris). A cortical platfol111 is unprepared and 
situated on cOliex. A single-faceted platfonn consists 
of a single flake scar; whereas, a dihedral platform 
consists of two flake scars and a multifaceted platfonn 
as three or more flake scars. A crushed platfonn is one 
in which the proximal end of the flake is covered with 
step fi-actures, indicative of crushing along the edge of 
the core platfonn. A collapsed platform is identified 
on whole flakes that lack a clear platfonn and any traces 
of crushing. A battered platfol111 is a cOliical platform 
that is covered with battering and impact marks, which 
may be indicative of a hammerstone spall. 

COliex type was monitored using the same attributes 
as for the cores. The placement of the cOliex was re­
corded on whole flakes only. It was monitored as ab­
sent, on the platfol111 only, on the dorsal surface only, 
on the platfonn and partially on the dorsal surface, 
orange rind (i.e., along the platfol111 and lateral edge), 
on the platform and totally covering the dorsal sur­
face. The presence or absence ofbul11ing was recorded. 
In addition, type of bUl11ing was also noted. Heavy 
bUl11ing was defined by the presence of discoloration, 
crackling, and potlids. Light bUl11ing was defined by a 
greasy feel, and a glossy shine. 

The presence or absence of edge damage was recorded 
as a possible indication of atiifact use. This was done 
with a Wolf binocular microscope at a magnification 
of lOx. Damage was recorded if it was consistent along 
the edge margin. All damaged edges were given a se­
quential number for each atiifact. The location (end, 
lateral, or projection), edge angle, and edge outline 
(straight, concave, convex, or projection) were noted 
for each edge. The edge angle of all the damaged edges 
was recorded to the nearest five degrees. This mea­
surement is equivalent to the "spine plane angle" 
(Tringham et al. 1974), which measures the intersec­
tion of the dorsal and ventral surfaces of the edge. If 
the angle varied along the edge, then a mean edge angle 
or the angle that characterized the majority ofthe edge 
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was recorded. A "shurikan" edge-angle template was 
used for this analysis. The template consists of a cir­
cular disk with angles cut into its side at five-degree 
increments from 20 to 90 degrees. The edge to be mea­
sured is placed within a notch until the angle that fits 
most accurately is found. This device was developed 
by KaoruAkoshima and is quite accurate and efficient. 

Retouched Tools 

Material type, condition, cOliex type, cortex placement, 
and bUl11ing were recorded for retouched tools using 
the same attributes as those monitored for the debi­
tage. Measurements were taken in mm for whole tools. 
Length was measured along the proximal-distal axis. 
Width was measured at a 90-degree angle to the proxi­
mal-distal axis. Thickness was the greatest measure­
ment once the proximal-distal axis was rotated 90 
degrees. The proximal end is the same as that defined 
for flakes on informal retouched tools, and the pos­
sible hafted end on fonl1al tools (e.g., bifaces, projec­
tile points and scrapers). Weight was measured to the 
nearest tenth of a gram. Tool fi:agments were only 
weighed. 

The number of separate retouched edges was moni­
tored on each tool. Each edge was given a sequential 
number. Only one edge was recorded on tools exhibit­
ing a continuously retouched edge (e.g., scrapers, bi­
faces, drills, and projectile points). It is the marginally 
retouched flakes that most often exhibit separate re­
touched edges. Retouch type was recorded as unidi­
rectional ventral (inverse), unidirectional dorsal 
(obverse), altel11ating (continuous inverse and obverse 
retouch along the same edge), bidirectional (both faces), 
burination, backed, and use-wear. The use-wear at­
tribute was monitored when a retouched flake exhib­
ited separate retouched and utilized edges. Perforators 
with inverse retouch along one edge and obverse re­
touch along the opposite edge were classified as exhib­
iting alternating retouch. Edge outline was coded in 
the same manner as it was for the debitage, with the 
addition of straight/concave, straight/convex, concave/ 
convex, and undetennined (e.g., point fragments). Edge 
outlines and edge angles were monitored on the blades 
ofbifaces and projectile points, and the retouched edges 
on scrapers. Edge angles were measured using the same 
technique as for the debitage. The presence or absence 



of obvious edge damage that might attributed 
to use was recorded. 

A separate analysis was conducted on the pro­
jectile points. Twelve metrical and qualitative 
measurements were taken of these artifacts: 
material type, condition, overall length, blade 
length, neck width, stem length, stem width, 
thickness, weight, haft type, blade shape and 
base shape. Material type, condition and 
weight are the same as monitored for the re­
touched tool. Figure E-4 illustrates the con­
ventions used for the metrical attributes. The 
hafting type was described as side-notched, 
corner-notched, stemmed, contracting 
stemmed, lanceolate, fluted, basal-notch, side­
notchedlbasal-notch, other, or undetermined. 
The shape of the blade was coded as straight 
(angled), parallel, convex, serrated, concave, 
irregUlar, other or undetermined. The shape 
of the base was described as straight, concave, 
notched, convex, other, or undetermined. 

Ground-stone Tools 

B 

Only one ground stone artifact was recovered, and this 
particular item was simply described. 

D 

A 

BI 

AI 

Projectile measurements 
A - AI = total length 
B - B I = blade width 
C - C 1= neck width 
A - CC I = blade length 
A 1_ CC I = stem length 
D - D I = stem width 

Figure E-4. Conventions used for metrical attributes 
of retouched tools. 
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Appendix F: Archaeomagnetic Data 

WulfGose 
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N 

8 29 

25 8 844 8 

8 8 28 

27B 
27A 8 12 

8 4 
8 

41MV120 8 20 
23+ 

10 0 

AF800 
814 89 

08 42 

18 
041 

8 1 824 

N 

28 (0-100) "" 
o 43 (100-300) _, "-

8 29 (50-800) 0 18 (0-200) 
25 (100-800) 8 

27B (50-200) 8 844 (100-800) \ 
27A (50-200) 8 042 (100-400)\ 

8 4 (200-400) 

23 (100-800)8 20 (100-~00) 12 (400-800) lID 

8 27B (300-800) 0 28 (200-800) 
4 (400-800) lID \I 27 A (300-800) \ 

I \I 42 (300-800) 
lID \I I 

9 (0-800) 0 10 (500-800) 

12 (200-400) 

lID 

14 (100-800) 

41MV120 
o 

18 (400-800) 
lID 

1 (50-300) 0 
41 (300-800) 

CD 0 11 (400-800) 
24 (400-800) 

Principal Component Analyses 
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NRM = 2.21E-03 N U MAV MAV1 
NSC STEP DECL INCL AMP 

1 NRM 208.3 17.6 0.96 
2 AF050 210.7 19.0 1.00 
3 AF100 206.9 -26.3 0.67 
4 AF200 208.5 15.0 0.88 
5 AF300 202.1 14.5 0.75 
6 AF400 235.0 4.0 0.52 
7 AF600 199.4 15.8 0.36 
8 AF800 211.4 18.9 0.28 

W, -H 

+ 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 2.89E-103 N U MAV MAV9 
NSC STEP DECL INCL AMP 

1 NRM 113.7 66.3 1.1010 
2 AFI0510 121. 5 68.10 1.1010 
3 AF11010 116.4 67.9 10.96 
4 AF21010 268.7 59.8 10.78 
5 AF31010 117.4 73.2 1O.7Z 
6 AF41010 1109.2 75.9 10.55 
7 AF61010 132.4 710.10 10.41 
8 AF81010 121.10 67.1 10.28 

W, -H E,+H 

+ +~ 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

11010 21010 31010 4010 51010 61010 7010 
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NRM = 4.43E-04 N U MAV MAV10 
NSC STEP DECL INCl AMP 

1 NRM 96.9 16.9 0.98 
2 AF050 100.2 14.9 1.00 
3 AF100 96.9 16.4 0.85 
4 AF200 92.3 22.7 0.41 
5 AF300 92.2 22.1 0.21 
6 AF400 100.5 17.5 0.16 
7 AF600 104.6 5.7 0.13 
8 AF800 87.1 -3.5 0.11 

W, -H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

o 100 200 300 400 500 600 700 
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NRM = 2.74E-05 N U MAV MAV12 
NSC STEP DECL INCL AMP 

1 NRM 55.9 -14.3 1.00 
2 AF050 79.9 -20.7 0.85 
3 AF100 83.4 -28.6 0.95 
4 AF200 91. 3 -18.5 0.70 
5 AF300 76.4 -18.6 0.38 
6 AF400 66.6 -0.3 0.28 
7 AF600 70.6 -3.1 0.19 
8 AF800 21. 2 60.0 0.10 

W, -H 

+ 

+ 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

o 100 200 300 400 500 600 700 
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NRM = 2.74E-05 N U 
MAV MAV12 

NSC STEP DECL INCL AMP 

1 NRM 55.9 -14.3 1.00 
2 AF050 79.9 -20.7 0.85 
3 AF100 83.4 -28.6 0.95 
4 AF200 91. 3 -18.5 0.70 
5 AF300 76.4 -18.6 0.38 
6 AF400 66.6 -0.3 0.28 
7 AF600 70.6 -3.1 0.19 
8 AF800 21. 2 60.0 0.10 

W, -H 

+ 

+ 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 5.64E-03 N U MAV MAV14 
NSC STEP DECL INCL AMP 

1 NRM 246.2 58.2 1.00 
2 AF050 247.9 60.6 0.97 
3 AF100 242.8 62.9 0.95 
4 AF200 244.2 60.3 0.81 
5 AF300 250.9 57.9 0.67 
6 AF400 250.5 57.7 0.56 
7 AF600 254.4 57.3 0.45 
8 AF800 246.0 57.9 0.37 

W, -H E,+H 

~ + 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 2.11E-03 N U MAV 
NSC 

I 1 
2 
3 
4 
5 
6 
7 
8 

W, -H E,+H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 
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MAV18 
STEP 

NRM 
AF050 
AF100 
AF200 
AF300 
AF400 
AF600 
AF800 

DECL 

145.0 
153.5 
157.2 
167.1 
158.1 
153.0 
156.8 
156.4 

600 

+ 
~ 

INCL AMP 

-67.0 1.00 
-67.7 0.99 
-65.3 1.00 
-63.1 0.98 
-64.2 0.95 
-61.2 0.88 
-65.5 0.70 
-65.1 0.57 

700 



NRM = 1. 42E-04 N U MAV MAV23 
NSC STEP DECL INCL AMP 

1 NRM 327.0 65.4 1.00 
2 AF050 338.9 40.0 0.92 
3 AF100 324.9 70.2 0.97 
4 AF200 318.5 70.8 0.83 
5 AF300 329.5 72.9 0.53 
6 AF400 328.2 70.9 0.42 
7 AF600 325.5 71. 9 0.33 
8 AF800 308.4 75.5 0.27 

W,-H E,+H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

o 100 200 300 400 500 600 700 
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NRM = 5.49E-03 N U MAV MAVZ4 
NSC STEP DECL INCL AMP 

1 NRM 190.1 3Z.2 0.97 
Z AF050 179.8 28.9 1.00 
3 AF100 185.5 31. 3 0.96 
4 AF200 194.4 3Z.9 0.87 
5 AF300 196.2 31.0 0.76 
6 AF400 184.8 29.3 0.72 
7 AF600 181. 6 27.8 0.47 
8 AF800 183.7 Z8.4 0.42 

W, -H E,+H 

S 0 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 4.01E-04 N U MAV MAVZ7A 
NSC STEP DECL INCL AMP 

1 NRM 40.6 53.9 0.93 
Z AF050 34.4 56.0 1.00 
3 AF100 39.8 59.7 0.90 
4 AF200 49.3 55.8 0.67 
5 AF300 43.7 64.8 0.45 
6 AF400 24.8 62.5 0.33 
7 AF600 27.9 60.8 0.23 
8 AF800 0.6 54.8 0.19 

W, -H E,+H 

+ 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

o 100 200 300 400 500 600 700 
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NRM = 3.47E-04 N u MAV MAV27B 
NSC STEP DECL INCL AMP 

1 NRM 273.5 24.6 1.00 
2 AF050 278.3 18.0 0.98 
3 AF100 270.4 11.5 0.85 
4 AF200 255.5 5.1 0.89 
5 AF300 282.2 11. 7 0.74 
6 AF400 271. 8 31. 3 0.33 
7 AF600 288.8 43.0 0.22 
8 AF800 299.3 20.5 0.14 

W, -H E,+H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 1. 62E-03 N U MAV MAV29 
NSC STEP DECL INCL AMP 

1 NRM 4.1 35.5 0.97 
2 AF050 10.9 34.5 1.00 
3 AF100 9.7 35.8 0.97 
4 AF200 10.0 35.4 0.70 
5 AF300 12.4 34.5 0.43 
6 AF400 13.0 35.4 0.29 
7 AF600 7.6 35.2 0.16 
8 AF800 4.7 37.0 0.12 

W, -H E,+H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

100 .200 300 400 500 600 700 
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NRM = 6.48E-04 N U MAV MAV41 
NSC STEP DECL INCL AMP 

1 NRM ZZ5.0 -Z9.1 0.9Z 
Z AF050 ZZ4.0 -34 .. 0 0.94 
3 AF100 ZZZ.8 -Z9.8 1.00 
4 AFZ00 22Z.0 -34.3 1.00 
5 AF300 Z16.3 -40.9 0.70 
6 AF400 ZZ6.9 -4Z.1 0.34 
7 AF600 217.4 -36.5 0.31 
8 AF800 ZZZ.3 -39.1 0.Z5 

W, -H E,+H 

+ 

S 0 

INTENSITY VS. DEMAGNETIZATION 

1 

100 200 300 400 500 600 700 
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NRM = 3.04E-06 N U MAV MAV43 
NSC STEP DECL INCL AMP 

1 NRM 25.6 40.8 0.50 
2 AF050 13.8 26.5 1.00 
3 AF100 354.9 4.7 0.90 
4 AF200 0.4 4.3 0.80 
5 AF300 23.6 20.6 0.45 
6 AF400 20.8 30.2 0.33 
7 AF600 352.3 7.8 0.38 
8 AF800 350.3 -1.1 0.16 

W,-H E,+H 

S D 

INTENSITY VS. DEMA GNETIZA nON 

1 

100 200 300 400 500 600 700 
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NRM = 3.66E-03 N U MAV MAV44 
NSC STEP DECL INCL AMP 

1 NRM 358.5 42.1 0.99 
2 AF050 25.9 33.0 0.90 
3 AF100 357.0 48.4 1.00 
4 AF200 357.2 44.3 0.81 
5 AF300 357.9 43.1 0.77 
6 AF400 356.8 45.4 0.70 
7 AF600 356.8 43.3 0.48 
8 AF800 356.1 48.7 0.40 

W, -H E,+H 

S D 

INTENSITY VS. DEMAGNETIZATION 

1 

o 100 200 300 400 500 600 700 
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Appendix G: Mussel Shell Data 

Robert G. Howells 
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Table G-1. Identification of Freshwater Mussel Remains (Unionidae) from 
Archeological Site 41MV120 Adjacent to Elm Creek 

Samples listed include those from EU-Units arranged by level. Species referenced include: Tampico pearlymussel 
(Cyrtonaias tampicoensis), yellow sandshell (Lampsilis teres), Texas lilliput (Toxolasma texasensis), and bleufer 
(Potami/us purpuratus). Weight of shell fragments from a marine Cretaceous oyster fossil (Exogyra) was not 
included in the sample weight listed. Percentage listed with some identified valves represents the approximate 
proportion ofthe valve present. 

Unit Level Lot 

7 1 77 
8 1 101 
8 1 104 

10 1 327 
7 2 78 
8 2 106 
8 2 111 

9 2 131 
10 2 328 
10 2 329 
11 2 353 
14 2 577 
14 2 580 
16 2 627 

20 2 677 
23 2 730 
23 2 731 
13 2 751 
13 2 755 
22 2 805 
37 2 952 
38 2 1126 

21 2 1226 

7 3 80 

Weight (g) 

0.18 
0.13 
1.23 

0.64 
0.11 
0.92 
3.88 

0.36 
0.33 
3.71 
0.50 
0.56 
0.14 
1.33 

0.65 
0.23 
0.38 
1.39 
0.20 
0.48 
1.33 
1.15 

1.60 

1.99 
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Identification 

fragments 
fragments 
fragments 
L. teres pseudocardinal teeth 
fragment 
fragment 
fragments 
fragments 
T. texasensis left hinge 
T. texas ens is left hinge 
fragments 
fragments 
fragments 
fragments 
fragments 
fragments 
fragments (including lateral teeth) 
C. tampicoensis left pseudocardinal teeth 
fragments 
fragment 
L. teres right pseudocardinal tooth 
fragment 
fragment 
L. teres right pseudocardinal tooth 
fragments (including lateral teeth) 
fragments 
L. teres right pseudocardinal teeth 
fi:agment 
C. tampicoensis right pseudocardinal tooth 
T. texasensis left valve female 70% 
unidentified left pseudocardinal tooth 
(atypically large L. eres?) 
fragments 



Table G-l. continued 

Unit Level Lot Weight (g) Identification 

7 3 81 1.16 fragments 
8 3 110 5.61 fioagments 

L. teres left hinge 
8 3 114 3.13 fioagments 
8 3 115 3.21 fi:agments 
8 3 121 0.25 fragments 
9 3 134 0.03 fioagment 
10 3 331 0.22 fioagments 
10 3 332 0.17 fi:agments 
10 3 333 1.22 fioagments 
11 3 356 1.26 fragments 
12 3 551 0.71 fi:agment 
14 3 579 2.28 fragments 
14 3 581 0.33 fragments 
16 3 629 0.61 fragments 
20 3 678 0.34 fragments 
20 3 684 0.43 L. teres left anterior pseudocardinal tooth 
23 3 733 0.61 C. tampicoensis right pseudocardinal tooth 
23 3 735 1.39 fioagments (including lateral teeth) 
13 3 752 0.83 fragments 
13 3 756 0.11 fragments 
19 3 777 1.95 fragment 
22 3 806 0.89 fi:agments 
22 3 807 0.41 fragments 
37 3 955 16.2 fragments 

T. texasensis female left valve 100% 
T. texasensis left valve 90% 
T. texasensis right hinge 
T. texasensis female right valve 80% 

37 3 964 1.53 fragments 
17 3 979 0.40 fragments 
39 3 1005 0.19 fragments 
38 3 1128 2.03 fragments 
24 3 1154 0.06 fioagment 
21 3 1241 0.25 fioagment 
18 3 1532 0.13 fragments 
7 4 82 0.74 fi'agments 
8 4 116 0.32 fragments 
8 4 119 0.65 fragment 
8 4 125 2.18 fragments (including lateral teeth) 
9 4 135 0.79 C. tampicoensis psuedocardina1 teeth 
10 4 334 1.94 fragments 
10 4 33~ 0.44 fragments 

L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
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Table 0-1. continued 

Unit Level Lot Weight (g) Identification 

11 4 361 0.33 fragments 
11 4 357 0.18 fragments 
12 4 552 6.85 fragments 

T. texasensis left valve 
12 4 555 0.52 fragments 
14 4 582 6.48 L. teres left anterior pseudocardinal tooth 

T. texasensis right valve female 80% 
14 4 583 0.33 fragments 
16 4 630 0.25 fragment 
23 4 736 1.80 fragments 
23 4 743 0.08 fragment 
13 4 753 11.30 fragments 

T. texas ens is left pseudocardinal teeth 
T. texasensis left pseudocardiual teeth 
T. texasensis right lateral teeth 
L. teres right pseudocardinal tooth 

13 4 768 1.09 fragments 
L. teres left pseudocardinal teeth 

19 4 786 0.23 fragment 
22 4 809 0.45 fragments 
22 4 825 0.24 fragment 
37 4 956 0.83 fragments 
37 4 974 1.91 fragments 
17 4 980 4.38 fragments 

L. teres left pseudocardinal teeth 
38 4 1129 2.20 fragments 

T. texas ens is matched left and right 
pseudocardinal teeth 

24 4 1157 2.28 fragment 
24 4 1159 0.15 fi:agment 
24 4 1168 1.40 fragments 
21 4 1229 1.55 fragments 
7 5 84 0.56 fragments 

T. texasensis right valve female 80% 

8 5 309 0.83 fragments 

10 5 336 0.78 fragments 

12 5 556 2.07 fragments 
12 5 553 14.67 L. teres right valve 80% 

L. teres left hinge 
14 5 584 17.23 fragments 

C. tampicoensis right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres left pseudo cardinal teeth 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

14 5 585 10.13 unidentified unionid right pseudocardinal tooth 
26 5 615 0.90 C. tampicoensis left pseudocardinal teeth 
26 5 620 0.62 fragments 
16 5 632 0.24 fragments 

L. teres right pseudocardinal tooth 
16 5 639 1.55 fragments 

C. tampicoensis right pseudo cardinal tooth 
20 5 699 0.16 fragments 
13 5 754 4.08 fragments 
13 5 757 2.50 fragments 

L. teres right pseudocardinal tooth 
23 5 737 2.36 fragments 
13 5 769 0.66 fragments 
19 5 781 0.84 fragments 
22 5 812 0.13 fragment 
22 5 813 21.48 fragment 

C. tampicoensis right valve 80% 
37 5 958 2.16 fragments 
39 5 1008 5.17 fragments 
40 5 1037 0.51 fragments 
38 5 1131 5.61 fragments 
38 5 1141 0.76 fragments 

L. teres right pseudocardinal tooth 
41 5 1202 0.52 fragment 
42 5 1251 0.13 fragment 
37 5 1401 1.10 fragments 
6 6 51 10.92 fragments 

C. tampicoensis pseudocardinal teeth 
7 6 85 1.14 fragments 
8 6 303 3.52 fragments 
9 6 139 0.05 fragment 
10 6 337 0.46 fragments 
12 6 557 0.92 fragments 

L. teres lateral tooth section 
12 6 573 0.76 fragments 
14 6 586 1.49· fragments 
14 6 591 1.42 fragments 

T. texasensis left pseudocardinal teeth 
26 6 621 0.27 fragments 
16 6 634 0.17 fragment 
16 6 635 0.34 fragments 
16 6 640 0.13 fragments 
20 6 679 4.81 fragments 
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Table G-1. continued 

Unit Level Lot Weight (g) Identification 

13 6 758 27.35 fragments 
L. tampicoensis left pseudocardinal teeth 
C. tampicoensis right anterior valve fragment 
L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres left pseudocardinal teeth and lateral 
tooth fragment 

13 6 762 0.64 fragments 

22 6 814 0.64 fragments 

22 6 815 0.66 fragments 

37 6 960 0.90 fragments 
L. teres left pseudocardinal teeth 

38 6 1135 0.15 fragment 

38 6 1137 0.31 L. teres right pseudocardinal tooth 

24 6 1171 0.17 fragments 

41 6 1203 1.59 fragments 

41 6 1210 0.07 fragment 

21 6 1231 0.83 fragments 
Toxolasma sp.? fragment 

42 6 1252 0.20 fragments 

42 6 1258 0.03 fragments 

6 7 54 0.22 fragment 

6 7 55 0.19 fragments 

8 7 308 3.27 fragments 
L. teres right pseudocardinal tooth 

10 7 338 0.54 fragments 

11 7 365 0.09 fragment 

11 7 367 0.15 L. teres left pseudocardinal teeth 

12 7 558 0.24 fragment 

12 7 568 0.47 fragments (possibly L. teres lateral teeth) 

14 7 587 3.81 fragments 
L. tampicoensis left pseudocardina1 teeth 

14 7 592 2.13 fragments (including lateral teeth) 

26 7 623 0.41 fragments 

20 7 681 0.78 fragment 
L. teres right pseudocardinal teeth 

20 7 682 1.22 fragments 

23 7 739 3.46 fragments 
T. texasensis left valve 60% 

23 7 747 0.31 fragment 

13 7 759 20.30 fragments 
L. teres right valve male 80% 
L. teres left lateral teeth 

13 7 763 2.19 fragments 
L. teres right pseudocardinal tooth 
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Table 0-1. continued 

Unit Level Lot Weight (g) Identification 

19 7 783 0.11 fragment 
19 7 794 0.15 fragment 
22 7 816 0.88 fragments 

Toxolasma sp.? right hinge 
37 7 961 0.95 fragments 
37 7 971 1.91 fragment 
17 7 992 0.11 fragment 
31 7 1051 4.54 fragments 

L. teres right pseudocardinal tooth 
C. tampicoensis left pseudocardinal teeth 

31 7 1064 4.35 fragments 
T. texasensis left valve male 

32 7 1076 0.56 fragments 
32 7 1091 0.76 fragment 
15 7 1112 0.61 fragments 
38 7 1136 1.95 fi'agments 
24 7 1172 0.10 fragments 
41 7 1206 0.41 fragments 
21 7 1232 0.20 fragment 
33 7 1251 12.76 fragments (some probably L. teres) 
33 7 1262 1.79 fragments 
34 7 1276 0.56 L. teres left pseudocardinal teeth 
25 7 1280 0.95 fragments 
34 7 1289 0.90 fi'agments 
36 7 1301 0.83 fragments 
36 7 1302 3.77 fragments 
36 7 1316 1.33 fragments 

L. teres left hinge 
6 8 60 0.48 fragments 
1 8 153 11.07 fragments 
1 8 154 0.11 fragment 
1 8 155 1.92 fragments 
1 8 161 2.79 fragments 

L. teres left hinge 
8 8 316 7.88 fi'agments (including lateral teeth) 
10 8 340 0.22 fragments 
10 8 349 2.08 fi'agments 

unidentified unionid valve fragment (thin, 
inflated, short lateral teeth) 

11 8 369 0.32 L. teres left pseudo cardinal teeth 
12 8 559 0.95 fragments 
12 8 569 0.07 fragments 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

14 8 588 42.08 fi:agments 
C. tampicoensis right pseudo cardinal tooth 
C. tampicoensis right pseudocardinal tooth 
C. tampicoensis right pseudocardinal tooth 
C. tampicoensis right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres right pseudo cardinal tooth 
L. teres right pseudocardinal tooth 
L. teres left pseudocardinal teeth 
L. teres left pseudo cardinal teeth 
L. teres right valve fragment 60% 

14 8 598 1.18 fragments 

16 8 647 0.22 fi'agment 

23 8 740 1.06 fi'agment (probably fossil) 

13 8 764 7.59 fi'agments 

13 8 766 45.38 fragments 
L. teres left valve male ca 100% 
L. teres right hinge 

13 8 767 16.80 C. tampicoensis right valve 95% 
Unidentifed unionid right pseudocadinal tooth 

13 8 774 1.68 L. teres right pseudocardinal tooth 
L. teres left valve fi'agment 

22 8 817 0.74 fragment 
Toxolasma sp.? left pseudocardinal teeth 

26 8 927 0.08 fragments 

31 8 1052 4.48 fragments 
T. texasensis right valve 80% 
L. teres right pseudocardinal tooth 

31 8 1067 2.48 fragments 

32 8 1077 8.39 fi'agments 
C. tampicoensis matched left and light 
pseudocardinal teeth 

32 8 1078 0.22 fragments 

32 8 1086 0.61 fi'agments 

15 8 1101 7.96 fi'agments 

15 8 1113 0.84 fi'agments 
L. teres right pseudocardinal tooth 

41 8 1207 0.50 fragment 
L. teres left pseudocardinal teeth 

21 8 1234 0.24 fi'agment 

21 8 1240 0.04 fragments 

33 8 1252 6.80 fragments 
T. texasensis left valve 70% 
L. teres right pseudocardinal tooth 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

33 8 1263 0.83 fragments 
34 8 1278 7.06 fragments 
34 8 1289 0.09 fragments 
36 8 1303 4.19 fragments 

L. teres right pseudocardinal tooth 
L. teres left pseudocardina1 teeth 

36 8 1305 15.27 fragments 
L. teres left hinge 

43 8 1327 6.01 fragments 
T. texas ens is left valve 60% 

43 8 1334 1.17 fragments 
L. teres right pseudocardinal tooth 

6 9 61 0.21 fragments 
6 9 64 0.13 fragment 
6 9 66 2.10 fragment 

L. teres pseudocardinal teeth 
1 9 158 0.08 fragments 
1 9 159 7.77 C. tampicoensis partial valve 
1 9 163 11.69 fragments 

Unidentified unionid pseudocardinal teeth (L. 
teres ?) 

8 9 317 0.26 fragments 
12 9 560 15.45 fragments 

C. tampicoensis right hinge and anterior 
margin 

12 9 564 4.38 fragments 
C. tampicoensis right pseudocardinal tooth 

14 9 589 84.84 fragments 
L. teres left valve fragment 
L. teres left valve fragment 
L. teres left valve fragment 
L. teres right valve fragment 

14 9 593 6.32 fragments 
14 9 597 6.82 fragments 
11 9 652 0.46 fragment (possibly fossil) 
20 9 686 0.20 fragment 
13 9 771 5.13 fragments 

L. teres left pseudocardinal teeth 
C. tampicoensis right pseudocardinal tooth 

23 9 741 0.13 fragments 
23 9 749 0.33 fragments 
22 9 821 0.30 fragment 
26 9 930 0.95 fragments 
26 9 942 0.54 fragment 

L. teres left pseudocardinal teeth 
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Table G-1. continued 

Unit Level Lot Weight (g) Identification 

31 9 1056 2.53 fragments 
L. teres right pseudocardinal tooth 

31 9 1057 4.84 fragments 
L. teres right pseudocardinal tooth 

31 9 1063 0.65 fragments 
32 9 1080 15.84 fragments 

L. teres right pseudocardinal tooth 
32 9 1081 20.16 fragments 

C. tampicoensis left valve 50% 
C. tampicoensis right hinge 
L. teres right valve fragment 30% 

32 9 1088 2.20 fragments 
15 9 1103 9.30 fragments 
15 9 1116 l.75 fragments 
21 9 1235 0.09 fragments 
21 9 1236 0.05 fragment 
33 9 1253 6.35 fragments 
33 9 1254 39.77 fragments 

C. tampicoensis left hinge 
L. teres matched right and left pseudocardinal 
teeth 
L. teres left hinge 

33 9 1266 12.45 fragments 
C. tampicoensis right pseudocardinal tooth 

34 9 1279 49.85 fragments 
C. tampicoensis left valve 90% 
C. tampicoensis two left valve fragments 

34 9 1285 0.74 fragments 
36 9 1306 46.79 fragments 

L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres right pseudo cardinal tooth 
L. teres right shell fragment 
T. texas ens is left valve 70% 

36 9 1320 11.25 fragments 
C. tampicoensis left pseudo cardinal teeth 
L. teres right pseudocardinal tooth 

43 9 1329 9.82 fragments 
L. teres right pseudocardinal tooth 

43 9 1333 4.65 fragments 

6 10 68 2.42 fragment 
L. teres right pseudocardinal tooth 

6 10 69 0.11 fragment 

1 10 162 l.23 fragments 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

1 10 165 31.10 fragments 
C. tampicoensis left valve 
C. tampicoensis hinge 

1 10 168 3.53 fragments 
8 10 320 0.62 fragments 
10 10 351 0.08 fragment 
11 10 371 0.38 fi'agments 
12 10 562 24.10 fragments 

L. teres left valve 60% 
L. teres left valve 40% 

12 10 561 35.73 fragments 
C. tampicoensis left valve 99% 
C. tampicoensis right pseudo cardinal tooth 
L. teres matched right and left valve fi'agments 
L. teres right pseudocardinal tooth 
L. teres right pseudocardinal tooth 
L. teres left pseudocardinal teeth 

12 10 570 6.20 fi'agments 
L. teres right valve fi'agment 

14 10 594 39.58 fragments 
C. tampicoensis right valve 98% 

14 10 595 0.92 fragments 
22 10 822 0.18 fragments 
26 10 942 0.37 fragments 
37 10 966 0.01 fi'agment 
17 10 995 0.05 fi'agment 
31 10 1058 15.92 fi'agments 

L. teres right valve 50% 
C. tampicoensis left hinge 

31 10 1066 1.48 fragments 
32 10 1082 1.92 fragments 

L. teres left pseudocardinal teeth 
32 10 1083 29.95 C. tampicoensis left valve fragments and 

matching 
right pseudocardinal tooth 

32 10 1089 2.62 fragments 
15 10 1104 50.75 fragments 

C. tampicoensis left valve 70% 
C. tampicoensis left valve 60% 
C. tampicoensis right valve 80% 

15 10 1114 1.04 fragments 
41 10 1209 2.69 fragments 
33 10 125~ 0.26 fragment 
33 '10 1256 5.14 fi'agments 

C. tampicoensis right pseudocardinal tooth 
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Table G-1. continued 

Unit Level Lot Weight (g) Identification 

33 10 1264 7.20 fragments 
L. teres matched left and right pseudocardinal 
teeth 

34 10 1281 2.69 fragments 
L. teres left pseudocardinal teeth 

34 10 1287 1.84 fragments 
36 10 1307 0.69 fragments 
36 10 1308 6.08 fragments 
36 10 1315 13.35 fragments 
43 10 1329 9.82 fragments 
43 10 1332 3.50 fragments 
4 11 26 0.05 fragment 
4 11 27 4.61 fi"agments 

C. tampicoensis hinge 
4 11 28 4.38 fragments 

T. texas ens is left valve male 80% 
L. teres right pseudocardinal tooth 

6 11 70 0.44 fragment 
L. teres right pseudocardinal tooth 

6 11 72 8.40 fragments 
L. teres pseudo cardinal tooth 

7 11 89 0.94 fragment (possibly fossil) 
1 11 167 3.79 fragments 

C. tampicoensis pseudocardinal teeth 

1 11 169 2.32 L. teres fi·agment with pseudocardinal tooth 

6 11 379 0.55 fragments 
10 11 460 0.23 fi:agment 
12 11 565 4.62 fi"agments 

L. teres right valve fi·agment 
12 11 571 1.06 fragments 
11 11 654 0.13 fragment 
19 11 792 0.16 fragment 

14 11 851 17.13 fragments 
C. tampicoensis right valve 80% 

14 11 852 0.64 fragments 

14 11 853 1.13 fragments (including lateral teeth) 

23 11 877 2.99 unidentified lllionid right lateral tooth 
fragment (similar to P purpuratus) 

26 11 938 7.48 C. tampicoensis left valve 30% 

31 11 1057 3.05 fragments (probablY T. texasensis) 

32 11 1084 7.00 fragments 
32 11 1090 0.74 fragments 

15 11 1106 2.14 fragments (including lateral teeth) 
C. tampicoensis right pseudocardinal tooth 

15 11 1111 1.44 fragments (including lateral teeth) 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

33 11 1257 12.87 fragments 
L. teres matched left and right pseudocardinal 
teeth 

33 11 1265 3.32 fragments 
34 11 1283 0.17 fragments 
36 11 1310 1.05 fragments 
36 11 1311 0.43 fragments 
36 11 1312 13.96 fragments (probably C. tampicoensis) 
36 11 1317 7.91 fragments 

C. tampicoensis beak 
C. tampicoensis beak 

43 11 1330 2.89 fragments 
43 11 1335 0.16 fragments 
2 12 2 0.30 fragment 
4 12 34 0.14 fragments 
4 12 35 0.74 fragments 
1 12 17112 4.19 fragments 
1 12 174 1.23 fragments 
6 12 376 0.15 fragments 
12 12 566 8.75 fragments 
12 12 572 1.29 fragments 
11 12 655 0.06 fragment 
11 12 666 0.02 fragment 
23 12 879 0.21 fragments 
31 12 1061 0.53 T. texas ens is left valve 50% 
32 12 1085 1.51 fragments 

L. teres left hinge 
L. teres right pseudocardinal tooth 

32 12 1087 0.70 fragment 
L. teres left pseudocardinal teeth 

15 12 1108 2.79 L. teres left valve 40% 
Exogyra Cretaceous oyster 3 fragments 
(103.66 g) 

33 12 1258 24.69 fragments 
L. teres left hinge 

33 12 1261 0.49 fragments 
34 12 1283 0.17 fragments 
34 12 1284 2.13 fragments 
34 12 1290 1.71 fragments 
36 12 1314 2.24 fragments 

T. texasensis left pseudocardinal teeth 
T. texasensis left pseudocardinal teeth 

36 12 1318 0.12 fragments 
43 12 1331 1.81 fragments 

L. teres right pseudocardinal tooth 
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Table G-l. continued 

Unit Level Lot Weight (g) Identification 

7 13 91 0.65 fi'agments 
10 13 452 0.31 fi'agments 
31 13 1068 l.03 fragments 
43 13 1451 5.55 fi'agments 
43 13 1451 0.33 fragments 

L. teres left pseudocardinal teeth 
12 13 1501 0.96 fi'agments 

L. teres right pseudocardinal tooth 
12 13 1501 0.39 fragments 
11 14 657 3.49 T. texasensis right valve female 98% 
31 14 1069 17.11 fi'agments 
31 14 1069 2.87 fragments 

C. tampicoensis valve fragment 
43 14 1452 0.40 fragments 
43 14 1452 0.06 fi'agments 
12 14 1502 0.05 fi'agments 
10 15 455 0.09 fragments 
10 15 464 0.14 fi'agments 
11 15 664 0.14 fragment 
10 16 465 0.74 L. teres left hinge 
11 16 660 0.16 fi'agments 
10 17 457 3.08 T. texas ens is left valve female 95% 
11 17 662 0.02 fi'agments 
10 18 470 0.46 fi'agments 
10 19 467 0.03 fragment 
10 20 469 0.29 fragment 
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Table G-2. Identification of Freshwater Mussel Remains (Unionidae) from 41MV120 

Samples include those from BHTs. Species referenced include Tampico pearlymussel (Cyrtonaias tampicoensis), 
yellow sandshell (Lampsilis teres), and Texas lilliput (Toxolasma texasensis). Percentage listed with some iden­
tified valves represents the approximate proportion of the valve present. 

Unit Level Lot Weight (g) Identification 

7 195 1.43 L. teres left valve fragment 
7 194 0.06 fragment 
7 176 upper 2.40 fragments 

leT L. teres left pseudocardinal teeth 
8 201 0.09 fragment 
8 157 2.66 C. tampicoensis left pseudocardinal 

tooth (large) 
8 204 0.27 fragments 
8 161 0.02 fragments (very small) 
8 215 34.24 L. teres right valve 80% (large) 
9 229 0.19 fragments 
10 255 0.01 fragments 
10 251 1.50 fragments 
12 701 11.67 L. teres left hinge 
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Appendix H: Snail Data 

Artie L. Metcalf 

In this appendix, the bags received are listed numerically by unit (EU, BHT) as indicated in column 1. Genus and 
species of the four species of gastropods identified in the assemblage are indicated in columns 2 to 5. Where 
determination to species was not attempted, the tenn "Unidentified" is employed, in column 6. Specimens with at 
least a partial columella are considered as individiual shells, and the quantity of these is indicated by a single or 
initial number. Shell parts not containing part of a columella are tenned "fragments" and designated by the 
abbreviations "frag." or "frags." 
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Unit Rabdotlls Rabdotlls Sllccinea L ill isa Unidentified 
alte nzatlls dealbatlls lllteola texasiana 

EU 1 6 frag. 

EU 1 6 4 2 

EU 1 1 5 frag. 3 

EU I 1 + 2 frag. 

EU 1 4+2frag. 1 

EU 1 2 frag. 

EU 1 4 frag. 

EU 1 3 + 4 frag. I 1 

EU 2 2 

EU 4 2 + 1 frag. 3 

EU 4 1 

EU 4 2 I 

EU 4 1 frag. 2 

EU 6 2 1 

EU 6 2 + 5 frag. I 19 2 

EU 6 3 + 5 frag. 1 

EU 6 2 

EU 6 8 frags. 10 frags. 12 

EU 6 4 1 3 

EU 6 4 frag. 1 frag. 5 + 4 frag. 

EU 6 3 frag. 10 1 

EU 6 3 frag. 

EU 6 I 

EU 7 6 + 14 frag. 1 + 1 frag. 3 

EU 7 1 + 4 frag. 1 I + 1 frag. 

EU 7 1 

EU 7 5 + 14 frag. 2 

EU 7 I + 1 frag. 1 

EU 8 I + 10 frag. 5 frag. 

EU 8 2 

EU 8 2 + 10 frag. I + 2 frag. 

EU 8 2 + 32 frag. 1 + 3 frag. 7 3 

EU 8 1 

EU 8 1 

EU 8 1 

EU 8 2 frag. 1 + 1 frag. 4 frag. 

EU 8 1 

EU 8 1 

EU 8 I 

340 



Unit Rabdotus Rabdotus Succillea Lillisa Unidentified 
altematus dealbatus luteola texasialla 

EU 8 1 

EU 8 2 

EU 8 1 

EU 8 1 

EU 9 1 frag. 

EU 9 25 frag. 

EU 9 3 frag. 

EU 10 1 frag. 

EU 10 3 frag. 

EU 10 1 + 3 frag. 

EU 10 1 2 

EU 10 2 + 2 frag. unionid frag 

EU 10 2 

EU 10 1 frag. 

EUI0 1 2 

EU 10 1 + 2 frag. 

EU 10 1 frag. 

EU 10 1 

EU 11 3 frag. 

EU 11 3 frag. 

EU 11 2 3 1 

EU 11 2 frag. 

EU 11 1 

EU 11 1 + 1 frag. 

EU 11 2 

EU 11 2 + 1 frag. 1 1 

EU 11 2+7frag. 1 

EU 11 1 frag. 

EU 11 1 + 5 frag. 

EU II 3 

EU 11 3 + 4 frag. 

EU 11 1 frag. 

EU II 1 1 1 frag 

EU 11 3 frag. 1 frag. 

EU 11 1 frag. 

EU 11 3 

EU 11 1 frag. 

EU 12 2 + 1 frag. 1 

EU 12 1 
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Unit Rabdotlls Rabdotlls Sllccillea Lillisa Unidentified 
alte rllatlls dealbatlls lilteola texasialla 

ED 12 2 

ED 12 3 frag. 

EU 12 1 frag. 

ED 12 1 

ED 12 2 + 1 frag. 

ED 12 2 frag. 

ED 12 1 + 5 frag. 

ED 12 2 2 1 

ED 12 5 1 

ED 12 1 + 2 frag. 1 

ED 12 2 

ED 13 1 1 

ED 13 5 frag. 

ED 13 1 2 4 

ED 13 1 3 

ED 13 2 frag. 

ED 13 1 frag. 

ED 13 1 1 

ED 14 2 frag. 1 1 

ED 14 1 + 1 frag. 1 1 

ED 14 1 + 2 frag. 1 

ED 14 3 frag. 

ED 14 1 + 3 frag. 

ED 14 5 2 

ED 14 1 

ED 14 2 frag. 4 

EU 14 4 frag. 1 1 

EU 14 1 frag. 

ED 14 1 frag. 

ED IS 3 frag. 

ED IS 1 1 frag. 

ED IS 3 

ED IS 1 frag. 

ED IS 3 1 

ED IS 1 1 frag. 

ED IS 1 + 1 frag. 

ED IS 2 

ED IS 1 

ED 15 1 + 2 frag. 1 
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Unit Rabdotlls Rabdotus Sllccinea Lillisa Unidentified 
aitematlls dealbatlls lllteoia texasialla 

EU 15 2 + 1 frag. 1 

EU 15 1 I I 

EU 16 1 

EU 16 I 1 + 1 frag. 

EU 16 I 

EU 16 5 1 frag. 

EU16 2 

EU 16 1 I 

EU16 1 

EU 16 2 

EU 16 1 frag. 

EU 16 1 

EU16 1 

EU 17 1 

EU 17 1 frag. 

EU17 1 

EU 17 1 

EU 17 2 1 

EU 17 3 

EU17 1 

EU 17 2 

EU 18 1 

EU 18 2 frag. 

EU 18 2 1 1 

EU 18 1 

EU 18 1 I frag. 

EU 18 I 

EU 19 2 1 

EU 19 I frag. 

EU 19 1 frag. 

EU 19 1 

EU 19 2 

EU 19 1 + 3 frag. 

EUI9 1 frag. 1 

EU19 1 1 

EU 19 1 + 3 frag. 

EU 20 1 frag. 

EU 20 I frag. 

EU 20 2 
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Unit Rabdotus Rabdotus Succillea Lillisa Unidentified 
alterllatus dealbatus luteola texasialla 

EU 21 1 frag. 

EU 21 2 frag. 

EU 21 2 frag. 

EU 21 1 

EU 22 2 frag. 

EU 22 1 frag. 

EU 22 1 + 1 frag. 

EU 22 1 frag. 

EU 22 2 + 2 frag. 

EU 22 2 frag. 

EU 22 3 + 2 frag. 

EU 22 2 + 3 frag. 

EU 22 1 1 

EU 22 3 + 2 frag. 

EU 22 1 

EU 22 1 

EU 22 1 + 3 frag. 

EU 22 2 + 2 frag. 

EU 22 1 

EU22 1 

EU 22 1 + 1 frag. 1 

EU 22 1 frag. 1 

EU 23 1 

EU 23 1 

EU 23 1 1 

EU 23 1 

EU 23 1 

EU 24 1 

EU 24 1 

EU 24 2 1 I 

EU24 1 

EU 24 1 

ED 24 1 

ED 24 1 

ED 24 1 

ED 24 1 frag. I 

ED 24 2 

EU 24 I frag. 

EU 24 2 
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Unit Rabdotus Rabdotlls Sllccillea Lillisa Unidentified 
alte rllatlls dealbatlls lllteola texasialla 

EU 25 1 

EU 26 1 

EU 26 1 1 

EU 26 2 

EU 26 1 1 1 2 

EU 26 1 

EU 26 1 

EU 26 1 

EU 26 1 

EU 26 1 

EU 26 1 1 

EU 26 1 frag. 

EU 26 2 + 1 frag. 

EU 26 2 

EU 26 1 

EU 26 1 1 frag. 

EU 28 4 

EU 28 4 3 

EU 30 2 

EU 30 3 

EU 30 2 1 3 

EU 30 2 

EU 31 2 

EU 31 1 + 1 frag. 

EU 31 1 frag. 

EU 31 1 2 4 

EU 31 2 frag. 1 2 

EU 31 1 

EU 31 2 frag. 3 3 1 

EU 31 2 

EU 31 bag 1 1 bag 2 1 fr 

EU 31 1 + 3 frag. 

EU 32 1 + 1 frag. 

EU 32 1 

EU 32 1 frag. 1 

EU 32 1 

EU 32 1 + 1 frag. 1 5 2 

EU 32 3 

EU 32 1 frag. 
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Unit Rabdotlls Rabdotlls Sllccinea Linisa Unidentified 
alte rllatlls dealbatlls lllteoia texasialla 

EU 32 1 

EU 32 3 1 2 frag. 

EU 32 3 + 3 frag. 1 

EU 32 3 1 2 1 2 frag. 

EU 33 1 

EU 33 1 4 frag. 

EU 33 1 frag. 1 

EU 33 1 + 1 frag. 

EU 33 2 + 8 frag. 4 

EU 33 3 frag. 

EU 33 1 

EU 33 1 + 6 frag. 1 

EU 33 12 frag. 1 frag. 1 2 frag. 

EU 33 2 + 6 frag. 

EU 33 2 

EU 34 1 frag. 

EU 34 2 

EU 34 1 frag. 

EU 34 1 

EU 34 1 

EU 36 1 frag. 

EU 36 1 frag. 

EU 36 3 + 1 frag. 

EU 36 2 

EU 36 1 

EU 36 1 

EU 36 5 + 8 frag. 1 1 

EU 37 1 

EU 37 2 frag. 

EU 37 1 

EU 37 1 + 1 frag. 1 

EU 37 1 + frags. 

EU 37 1 2 

EU 37 1 1 

EU 37 2 frag. 

EU 37 1 

EU 37 1 frag. 1 

EU 37 1 

EU 37 1 frag. 
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Unit Rabdotus Rabdotus Succinea Linisa Unidentified 
alte rnatus dealbatus luteola texasiana 

EU 38 1 4 

EU 38 2 

EU 38 1 

EU 38 1 

EU 38 1 frag. 

EU 38 1 1 1 

EU 38 3 frag. 

EU 41 2 

EU 41 1 + 2 frag. 

EU 41 1 + 5 frag. 1 3 

EU 41 1 + 3 frag. 

EU 41 2 + 1 frag. 

EU 41 3 + 1 frag. 1 

EU 41 4 frag. 

EU 41 1 + 2 frag. 

EU 42 2 + 3 frag. 

EU 42 3 + 5 frag. 2 

EU 42 1 

EU 42 5 frag. 

EU 43 2 frag. 

EU 43 8 frag. 

EU 43 1 + 4 frag. 

EU 43 2 frag. 

EU 43 1 + 2 frag. 

EU 43 1 + 5 frag. 

EU 43 

EU 43 4 + 4 frag. 

Eu 43 1 frag. 

EU 43 2 2 2 3 frag. 

BHTIO 1 

BHT 11 1 frag. 

BHT 7 2 + 1 frag. 

BHT 7 1 frag. 

BHT 8 1 frag. 
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