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Abstract 

The Center for Archaeological Research (CAR) of The University of Texas at San Antonio (UTSA) conducted 

significance testing at eight prehistoric archaeological sites at Lackland Air Force Base Medina Annex in Bexar 

County, Texas, for the Department ofthe Air Force under Sections 106 and 110 of the National Historic Preser

vation Act. The Air Force had selected two areas of Medina Annex for possible impact associated with the 

construction of on-base housing. Alternate 1, the Medina Annex Housing Area, includes sites 41 BXl 088, 

41BX1090 and 41BXI091. Alternate 2, the Medina Dog Training Area, includes sites 4IBX1070, 41BXll02, 

41 BXII 03, and 41 BX1114. Site 41BXI 076 is located outside ofthe impact areas and was tested under Section 

110. A previously unrecorded site, 41BXI208, was located during the course of the testing project in Alternate 

2. The site, a small lithic scatter, was inspected and mapped. 

Based on the results of the testing at the Medina Annex, CAR recommends to WACC that two sites---41BXII02 

and 41BX1I 03-are eligible for NRHP designation. CAR recommends that the testing project has exhausted 

the research potential of the remaining sites---4lBX1 070, 41BXI 076, 41 BXl 088,41 BXl 090, 41BX1091, and 

41BX llI4-which are all recommended as ineligible for NRHP nomination. CAR therefore recommends that 

construction should be allowed to proceed in the Medina Annex Housing Area (Alternate 1) because it will have 

no adverse effect on significant cultural resources. 
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Management Summary 

The Center for Archaeological Research (CAR) of The University of Texas at San Antonio (UTSA) conducted 

significance testing at eight prehistoric archaeological sites at Lackland Air Force Base Medina Annex in Bexar 

County, Texas. The investigations were sponsored by the Department of the Air Force and were conducted 

under cooperative agreement number 1443-CA-8601-96-004. The Western Archeological and Conservation 

Center (WACC) at the National Park Service (NPS) acted as the lead federal agency during the project. Field

work began on July 8, 1996, and was completed on October 14, 1996. Robert J. Hard was the principal investi

gator and C. Britt Bousman served as co-principal investigator. Brett A. Houk, the project archaeologist, directed 

the daily field and laboratory operations. 

Because the testing project was sponsored by a federal agency, it falls under the purview of the National Historic 

Preservation Act (NHPA) of 1966 (and subsequent amendments) which requires that the Advisory Council on 

Historic Preservation (ACHP) be allowed to comment on cultural resources that are present in an area to be 

affected by federal actions, funds, or permitting. The enabling regulations of the ACHP are described in 

36 CFR 800. Sites within such impact areas must be evaluated as to their significance and for their potential 

eligibility for nomination to the National Register of Historic Places (NRHP). Seven sites (41 BXl 070,41 BXl 088, 

4IBXI090, 4IBXI091, 4IBXll02, 4IBXI103, and 4IBX1114) were tested under Section 106 of the NHPA 

and one site (41BXl 076), which is located outside of the impact area, was tested under Section 110. Because the 

project took place entirely on federal property and no state lands were involved, a Texas Antiquities Committee 

permit was not required, but the State Historical Preservation Officer (SHPO) at the Texas Historical Commis

sion Department of Antiquities Protection (THCDAP) was consulted at all stages of the investigations. 

The archaeological testing conducted by CAR was designed to comply with accepted archaeological methods as 

defined in the United States Department ofthe Interior's Standards and Guidelines (National Park Service 1983) 

and the performance standards of the Council of Texas Archeologists (Council of Texas Archeologists [CTA] 

1987). Additionally, the project's principal investigators, project archaeologist, and field supervisory personnel 

exceeded the minimum standards prescribed by the Department of the Interior (NPS 1983) and the CTA (1987). 

The goals of the project were to 1) assess the nature and chronological affiliation of cultural materials, 2) assess 

the integrity of surface and subsurface deposits, 3) identifY pertinent research domains and develop historic 

contexts or place the resources within previously defined historic contexts if possible, and 4) prepare recom

mendations of eligibility for each site being investigated. 

The Air Force had selected two areas of Medina Annex for possible impact associated with the construction of 

on-base housing. Alternate 1, the Medina Annex Housing Area, includes sites 4IBXl 090 and 4IBXI091. Alter

nate 2, the Medina Dog Training Area, includes sites 41BXI070, 4IBXII02, 4IBXll03, and 41BXl114. The 

nature of the specific impact to each site was not defined because the final development plans are to be based 

partially on the results of the testing. Possible impacts include the construction of streets, houses, power lines, 

fences, and underground pipelines. Prior to beginning the fieldwork, four sites that were originally scheduled to 

be investigated were declared to be insignificant and ineligible for NRHP listing by the THCDAP. These were 

4IBXI078 and 4IBXI089 in Alternate 1, and 4IBXI105 and 4IBXll 06 in Alternate 2. Each of these sites is 

described as a small lithic quarry (Nickels et al. 1997). 

A previously unrecorded site, 41BX1208, was located during the course of the testing project. The site was 

inspected and mapped. It is a small lithic scatter similar to others in the impact area. Based on the same criteria 

used to exclude 4IBXI078, 41BXI089, 4IBXII05, and 41BXll06 from testing, CAR recommends that 

41BX1208 is not eligible forNRHP listing. 

VII 



Based on the results of the project, CAR recommends to WACC that the following tested sites are insignificant 

and therefore ineligible for nomination to the NRHP: 4IBXI070, 41BXI088, 4IBXI090, 4IBXI091, and 

4IBXll14. Furthermore, CAR recommends to WACC that the following sites are significant, based on Crite

rion D as described in the NPS regulations (36 CFR 60): 4IBXll 02 and 4IBX1103. Based on these assess

ments, CAR recommends that the Air Force be allowed to proceed with construction in Altemate 1, the Medina 

Annex Housing Expansion area. 
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The laboratory analysis was conducted by Brett A. Houk, David Nickels, Ricky Robinson, Chris Horrell, Connie 

Gibson, Tony Lyle, Owen Ford, Barbara Meissner, and Anne Fox. Steve Tomka and C. Britt Bousman provided 

advice and opinions through out the process. The artifact data was entered into a computer database by Christin 

Siller. 
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Chapter 1: Introduction 

Brett A. Honk 

Project Description 

This report discusses the results of archaeological test

ing performed at eight prehistoric sites located at 

Lackland Air Force Base Medina Annex, Bexar 

County, Texas, by the Center for Archaeological Re

search (CAR) of The University of Texas at San An

tonio (UTSA) in 1996 (Figure 1-1). The investigated 

sites were 41BXI070, 41BXI076, 41BXI088, 

41BX1090, 41BX1091, 41BX1102, 41BXI103, and 

41BXI114. The testing is an element of a proposed 

development project which will impact two areas of 

Medina Annex in the near future. One of the two 

areas will be the location of an on-base housing ex

pansion project for which construction will begin in 

1997. Alternate 1, the Medina Annex Housing Area, 

and Alternate 2, the Medina Annex Dog Training 

Area (Figure 1-2), both have previously identified 

cultural resources which required archaeological test

ing to determine their eligibility for nomination to 

the National Register of Historic Places (NRHP). 

The Western Archeological and Conservation Center 

(WACC) of the National Park Service (NPS) acted as 

the agency for oversight management of archaeologi

cal compliance-related activities during the duration 

of the testing. The project was funded by the United 

States Air Force. 

Because the project involves federal funds, federal 

permitting, and occurs on federal lands, it falls under 

the purview of the National Historic Preservation Act 

(NHPA) of 1966 (and subsequent amendments). The 

NRHP and the Advisory Council for Historic Pres

ervation (ACHP) are both created by the NHPA. Sec

tion 106 of the NHPA states that the ACHP must be 

afforded a chance to comment when any cultural re

sources eligible for listing on the NRHP are located 

in an area to be affected by the actions of a federal 

agency or actions funded or permitted by federal agen

cies. 

Under Section 106 and Section 110 of the NHPA, 

the protection of cultural resources is related to their 

eligibility for listing on the NRHP which is in turn 

dependent on their "significance" as defined by NPS 

in 36 CFR 60. The National Historic Preservation 

Act Amendments of 1992 clarified Section 110 and 

directed federal agencies to establish preservation pro

grams corresponding to their activities and effects on 

historic properties. Under Section 110, federal agen

cies may evaluate the significance of cultural resources 

not currently threatened to assist with the develop

ment of preservation planning. At the state level, the 

State Historic Preservation Officer (SHPO) at the 

Texas Historical Commission Department of Antiq

uities Protection (THCDAP) consults with and ad

vises the lead federal agency (W ACC/NPS in this case) 

about the implementation of the Section 106 and Sec

tion 110 processes. The federal regulatory process is 

described in detail in 36 CFR 800. 

The purpose of this testing project was to evaluate 

the eligibility of sites threatened by planned base con

struction activities. The original scope of the testing 

included 10 sites: four in Alternate 1, the Housing 

Expansion Area; four in Alternate 2, the Dog Train

ing Area; and two adjacent to Alternate 2. Prior to 

testing, however, the WACC recommended to the 

THCDAP, and the latter agreed, that sites 41BX1078 

and 41BX1089 in Alternate 1 and sites 41BXll05 

and 4IBX1106 in Alternate 2 were ineligible for 

NRHP listing because they were low-density lithic 

debris scatters lacking chronological context and in

tegrity. Furthermore, the THCDAP concurred with 

the WACC's recommendation that the originally pro

posed level of effort to be employed at 41BXl 070, a 

small site in Alternate 2, be reduced from surface 

inventory/collection and excavation of two test units 

to the excavation of a single backhoe trench. As a 

compromise measure, CAR proposed that sites 

41BX1076 and 41BX1088, both of which contained 

diagnostic artifacts as documented by the Phase I sur-
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vey of the base (Nickels et al. 1997), be added to the 

testing project. The THCDAP and WACC concurred 

with this recommendation. 41BX1088 was tested 

under Section 106 because it is adjacent to Alternate 

1 and may be indirectly impacted by construction ac

tivities. 41BX1076 is outside of the impact areas and 

was therefore tested under Section 110. Sites 

41BXll02 and 41BXll03 are located outside of Al

ternate 2, but were recommended for Section 106 

testing because of the possibility of indirect impacts 

associated with construction and use. 

In summary, the goal of the investigations at the eight 

sites at Lackland APB was to evaluate their signifi

cance according to Criterion D of the NHPA as de

fined by NPS in 36 CPR 60. Basically, the significance 

of a site under Criterion D, and therefore its eligibil

ity for listing on the NRHP, is based on its having 

yielded information important in history or prehis

tory or on its having potential to yield such informa

tion in the future. Testing at seven of the 

sites-4IBX1070, 4IBX1088, 4IBX1090, 4IBX1091, 

41BXII02, 4IBXli 03, and 41 BXIII4-was required 

by Section 106 of the NHPA. The remaining site, 

41BXI076, is located outside of Alternate 1 and Al

ternate 2 in an area not currently selected for impact. 

The archaeological testing at this site was conducted 

under Section 110 of the NHPA. 

Fieldwork began on July 8, 1996, and continued un

til October 14, 1996. Robert J. Hard served as prin

cipal investigator and C. Britt Bousman acted as 

co-principal investigator. Daily field operations were 

directed by the project archaeologist, Brett A. Houk, 

who was assisted by David Nickels. Crew sizes var

ied from two to nine. CAR staff members who worked 

on the project included Ward Bramlett, Jeff Durst, 

Donna Edmondson, Owen Ford, Jeff Francis, Chris 

Horrell, Tony Lyle, Bruce Moses, Gloria Murguia, 

Robert Rector, Ricky Robinson, Andrew Scease, and 

Kaylee A. McRae. Field activities at the eight tested 

sites included extensive brush clearing, site mapping, 

surface collecting (excluding 41BX1070), shovel test

ing (excluding 41BXI070, 41BXI076, and 

41BX1088), and excavating l-x-l-m test units (ex

cluding 41BX1070). Backhoe trenches were excavated 

at41BXI070, 41BXII02, 41BXII03, and41BX1114. 
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The archaeological investigations were accompanied 

by the continuation of geomorphological studies origi

nally initiated during the 1994-1995 survey project. 

Lee C. Nordt of Baylor University served as the con

sulting project geomorphologist. 

Laboratory analysis of the collected prehistoric arti

facts and raw material was performed by Brett A. 

Houk, David Nickels, Ricky Robinson, Chris Horrell, 

Tony Lyle, and Owen Ford, with frequent assistance 

by Steve Tomka and C. Britt Bousman. Barbara 

Meissner examined the faunal assemblage, and Anne 

Fox was consulted about the few Historic artifacts 

recovered during testing. The attribute data was en

tered into a computer database by Christin Siller. The 

artifacts, records, and other materials recovered or 

generated during the fieldwork and subsequent labo

ratory analysis are curated at CAR. 

During the course of the testing project, CAR ar

chaeologists located a previously unrecorded site in 

Alternate 2. This site was mapped and inspected. It 

is a small lithic scatter, and based on the criteria used 

to exclude 41BX1078, 41BX1089, 4IBXll05, and 

41BXll06 from testing, CAR recommends that 

41BX1208 is similarly insignificant and therefore not 

eligible for NRHP designation. 

Report Organization 

Chapter 2 discusses the field methodology employed 

during the testing project. The archaeological and 

environmental background for the project area are 

discussed in Chapter 3. Chapter 4 is a project area 

overview of the geomorphological investigations which 

were initiated during the survey of the base and con

tinued during the testing at Medina Annex. The re

sults of the archaeological testing are discussed for 

each site in Chapter 5. The data presented in Chapter 

5 and the accompanying appendices are used in Chap

ter 6 to identify pertinent research issues identified 

during the testing. Specific recommendations about 

the eligibility of each site for NRHP nomination are 

presented in Chapter 7. 

Supporting data are included in seven appendixes to 

the report. Appendix A is a list of geomorphic trench 



and unit descriptions. Appendix B discusses the ana

lytical procedures used to characterize the artifacts 

recovered during the testing project, presents the raw 

attribute data for each artifact category, and includes 

descriptions of individual artifacts where appropri

ate. The results of the analysis of the faunal material 

recovered during the testing project are discussed in 

Appendix C. Appendix D is a copy of the archaeo

logical site form for the newly recorded 41BX1208. 

Appendix E presents the results of shovel testing and 

monitoring performed for the construction of a sewer 

trench line on Medina Annex. The results of the analy

sis of three radiocarbon samples by Beta Analytic, 

Inc. are presented in Appendix F. Appendix G in

cludes an evaluation of the field methods used during 

the project and recommended guidelines for mitiga

tion plans for sites determined to be eligible for NRHP 

nomination. 
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Chapter 2: Research Design and Methods 

Brett A. Honk, David L. Nickels, and Steve A. Tomka 

Research Design 

The Department of the Air Force initiated a Section 

110 inventory of portions of Lack land Air Force Base 

in Bexar County, Texas, to identify cultural resources 

on the Main Base and Medina Annex. CAR performed 

an intensive survey of Lackland in 1994 and 1995, 

identifying 74 archaeological sites at the base (Nick

els et al. 1997). The Air Force has planned future de

velopment in two areas of that original survey: the 

Medina Annex Housing Area and the Medina Annex 

Dog Training Area. CAR identified 10 prehistoric sites 

in those two areas and recommended testing them to 

assess their significance. 

As discussed in Chapter 1, of the 10 sites associated 

with the Medina Annex Housing Expansion Area (Al

ternate 1) and the Medina Annex Dog Training Area 

(Alternate 2), four were determined to be ineligible 

for NRHP nomination by the THCDAP prior to test

ing. One site which is adjacent to Alternate 1, 

41BXI088, was added to the project under Section 

106 compliance, and a second site, 41 BX 1 076, located 

outside ofthe impact areas, was added under Section 

110 compliance by the Air Force based on a recom

mendation by CAR to WACC and THCDAP. The 

Phase I survey investigations at these sites, it was pos

tulated that the six upland sites represented lithic pro

curement localities and that the two terrace sites were 

multifunctional camp sites with a strong lithic pro

curement aspect (Nickels et al. 1997). 

The Phase II work at these eight sites had two general 

goals: (1) to establish the contribution of.upland 

procurement sites to understanding reglOnal prehIs

tory; and (2) to define the potential for buried dep.os

its at the two terrace sites. Lithic procurement SItes 

are one of the most common site types found through

out the state, particularly in upland settings. Activi

ties conducted at these sites represent the first stages 

of lithic raw material procurement (Co Hins 1975; 
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Hester 1975). The procurement strategies (e.g., em

bedded, logistical, indirect) and techniques (e.g., ex

pedient, extraction, quarrying), in tum, reflect the 

overall organization of land use (Andrefsky 1991, 

1994; Bamforth 1990; Camilli 1988; Newman 1994; 

Odell 1994). Finally, the overall availability of raw 

materials in the economically exploited landscape, and 

the diversity and quality of these raw materials, in tum, 

affects tool design characteristics (Andrefsky 1994; 

Myers 1989; Torrence 1989), curation, recycling, and 

retooling behavior (Bouldurian et al. 1986; Gramly 

1980; McAnany 1988). Considering the crucial stage 

that lithic procurement activities represent in the manu

facture, use, and discard of stone tools, it is important 

to learn as much as possible from the lithic procure

ment sites found at Lackland AFB. 

Archaeological work has been conducted in south 

Texas for over three decades. However, due to the scar

city of deeply stratified sites, most regional chronolo

aies have relied on schemes borrowed from o 

neighboring areas of the state (e.g., Lower Pecos and 

Central Texas; see Hester 1995). The lack of a region

specific chronological framework has emphasized the 

need to find archaeological sites with buried depos

its. The investigation of buried cultural deposits in 

terrace contexts at Lackland AFB continues this 

search. 

While these broad concerns guided the recommenda

tion for work at the eight sites found in the Medina 

Annex Housing and Dog Training Areas, the Phase II 

testing project was designed to accomplish four very 

specific goals derived from and associated with these 

general research concerns. These specific goals were 

to: (1) assess the nature and temporal origin of the 

cultural materials, (2) evaluate the integrity of the sur

face and subsurface deposits, (3) identify pertinent re

search domains which can be used to develop historic 

context statements or to place the resources within 

established historic contexts if possible, and (4) pre

pare recommendations of eligibility for NRHP listing 



for each site tested (CAR 1996; Fox 1996). Eligibil

ity was to be determined by applying Criterion D of 

the NHPA as defined by NPS in 36 CFR 60. 

Based on laboratory analysis of the recovered materi

als and data, this report identifies important research 

issues at Medina Annex and makes formal recommen

dations about the significance of each tested site. These 

research issues are a first step in developing historic 

contexts which may be used to guide future Section 

106 and Section 110 projects at the base. 

Given the initial assumption, based on the results of 

the Phase I work, that six of the sites are lithic pro

curement loci and the other two are multifunctional 

camps, a series of expectations was developed regard

ing the composition of the assemblages and charac

teristics ofthe lithic technology to be observed at these 

sites. These expectations were to guide the artifact 

recovery strategies employed at each site and the sub

sequent data analyses. 

It was assumed that the two most likely lithic pro

curement strategies employed in the project area would 

have been logistical and embedded procurement (Bin

ford 1980; Haury 1994). Both of these are direct strat

egies, as opposed to indirect (i.e., exchange or trade). 

Logistical procurement involves the sending out of 

small task groups with the specific purpose of obtain

ing raw materials. Such a strategy would be employed 

when gearing up for periods of intensive tool use and 

the anticipation of high tool failure and repair or re

placement needs. A logistical strategy may also be 

employed by groups provisioning trade and exchange 

networks with raw materials. Logistical raw material 

procurement would result in sites with high densities 

of debitage representing the quantities of materials 

removed and the degree of reduction of the materials 

(e.g., late reduction-stage blanks and preforms and 

prepared cores). Embedded procurement, on the other 

hand, would involves the acquisition of raw materials 

incidentally to basic subsistence tasks. The raw mate

rials obtained are reduced to facilitate transportation, 

particularly since other resources are also being trans

ported back to residential camps. When transporta

tion is not possible, caches may be established until a 

return to the area is made at a future time. The quan

tities of materials procured would correlate with im-
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mediate needs, and the degree of material reduction 

may depend on the distance of the source from the 

residential site. Each individual visit to the procure

ment locality contributes relatively little material to 

the site assemblage, although repeated visits over time 

could significantly increase the quantity of materials 

and site size. When suitable outcrops of raw materi

als are encountered, groups may move there just as 

they move to other productive resource patches. The 

length of stay at such sites depends on the quantity of 

edible resources available within the daily foraging 

radius of the procurement locality. 

Given these lithic procurement strategies, the lithic 

procurement sites were expected to exhibit the fol

lowing characteristics: 

1. A lithic assemblage characterized by few artifact 

categories or functional tool types; 

2. An artifact assemblage dominated by debitage, 

cores, and bifaces; small numbers of other tools 

types (e.g., expedient scrapers, choppers, and use

broken projectile points) may also be present if 

retooling also occurred within the context of ma

terial restocking; 

3. Cores may range from tested to exhausted speci

mens, with the first type dominant in the case of 

poor-quality raw materials and the latter being more 

common in sites containing good-quality resources; 

4. Bifaces should contain primarily early-stage speci

mens discarded due to manufacture failures (e.g., 

manufacture broken and unfinished); the occur

rence of manufacture-broken middle- to late-stage 

specimens may be indicative of high transporta

tion costs; 

5. The lithic debitage assemblage should be com

prised of early-stage and core/platform preparation 

debitage (e.g., large biface manufacture flakes with 

cortex, and small secondary and tertiary flakes); 

the presence of large quantities of late-stage deb

itage may be indicative of concern with transpor

tation costs. 



Residential camp sites were assumed to have the fol

lowing lithic assemblage characteristics: 

1. A lithic assemblage characterized by a variety of 

artifact categories or functional tool types; 

2. An artifact assemblage dominated by processing 

and maintenance-related tool categories (e.g., 

scrapers [unifaces], knives [bifaces], perforators, 

and use-broken projectile points); 

3. Cores should be dominated by well-prepared, mod

erately reduced to exhausted specimens; 

4. Bifaces should contain primarily late-reduction

stage manufacture-broken specimens and discarded 

use-broken fragments; 

5. The lithic debitage assemblage should be domi

nated by late-reduction-stage and core/platform 

preparation debitage (e.g., biface thinning flakes, 

and small tertiary flakes derived from platform 

preparation and artifact rejuvenation). 

Methodology 

The investigations performed by CAR included ar

chival background research, brush clearing at the se

lected sites, shovel and backhoe testing, surface 

collecting artifacts and raw material, excavating 

l-x-l-m test units, site mapping, and laboratory analy

sis of the collected artifacts. The fieldwork was car

ried out between July 8, 1996, and October 14, 1996, 

by crews ranging in size from two to nine members. 

Preliminary Project Preparation 

The CAR staff conducted an intensive literature search 

of records, published reports, articles, and unpublished 

manuscripts to determine the extent of previous ar

chaeological investigations performed in the survey 

area and the surrounding region. Most of this infor

mation was available at the Texas Archaeological 

Research Laboratory (TARL) at The University of 

Texas at Austin and at CAR. Historic records of the 
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base were obtained from archival resources (maps, 

photographs, etc.) on file at Lackland AFB. 

Field Methods 

The field methods employed during the Lackland 

Phase II project were based on a work plan submitted 

by CAR (1996) to the WACC, on a set of protocols 

outlined by Fox (1996) ofWACC, and on subsequent 

discussions between CAR and WACC. 

Two types of investigations were implemented dur

ing the testing project: surface collection and subsur

face excavations. The field and laboratory protocols 

developed prior to the fieldwork guided the type and 

number of excavation and collection units placed at 

six of the sites (Fox 1996). These protocols were ap

plied in a consistent manner to 41 BXl 076 and 

41BXI088, the two sites added to the project after 

fieldwork had commenced. Surface collection blocks, 

referred to as characterization units (CUs) as defined 

by Fox (1996), were a standard 5-x-5-m square. Ex

cavation units included shovel tests (STs), l-x-l-m test 

units (TUs), and backhoe trenches (BHTs). Prior to 

fieldwork, the THCDAP recommended that the eligi

bility determination for 41 BXl 070 be based on only 

one backhoe trench, therefore no surface collecting 

or shovel testing was performed at that site. 

Site Clearing 

Surface visibility at all sites was extremely low due to 

dense vegetation. Because the field protocols required 

intensive surface collection oflarge areas (400 to 1,200 

m2
) of the sites, the overlying vegetation had to be 

cleared by hand. Brush clearing teams consisting of 

two to four crew members used a gas-powered chain

saw and Weedeater, loppers, and machetes to remove 

obscuring bushes, grasses, and weeds. Because sur

face visibility was extremely limited and site bound

aries were difficult to define, brush-clearing crews 

normally cleared a greater area than was required for 

sampling. This was necessary to make informed deci

sions on which areas of the site offered the most po

tential for providing information, and to avoid areas 

that were either heavily disturbed or were judged lim-



ited in research potential. Brush was carried and piled 

along the cleared outer edges, leaving only leaf litter 

and woody debris. 

Gridding and Surface Collecting 

A metric grid, incorporating the datum established 

during the previous survey project (Nickels et al. 

1997), was established at each site using either a tran

sit or a total station with a data collector. Five-meter 

squares were staked to create CUs for controlling the 

provenience of surface-collected materials. Remain

ing organic debris was then carefully raked into piles 

using lawn rakes, causing minimal disturbance to the 

surface. The piled debris was then shoveled into buck

ets and sifted through '/4 -inch wire mesh. With organic 

debris removed, surface visibility was excellent. Crew 

members carefully removed the remaining cultural 

materials visible on the surface. All materials were 

collected and bagged by CU provenience for analysis 

in the laboratory. Formal chert tools, ground stone, 

and temporally diagnostic artifacts were point prove

nienced and bagged separately. 

The southwestern one square meter of each CU was 

delineated, and unmodified raw materials greater than 

2.5 cm in length were collected for analysis. Each raw 

material sample was counted and weighed in the field, 

given a bag number, and collected for further exami

nation in the laboratory. 

Occasionally, artifacts were found beyond the limits 

of the surface collection area. If these were tools or 

otherwise unique, they were collected as isolated finds 

(IF) and their provenience was noted. The IF designa

tion, therefore, is simply an indication of the method 

of artifact recovery. It is not part of a separate artifact 

log as was the case with the survey of the base where 

isolated artifacts were numbered sequentially and were 

not associated with sites (Nickels et al. 1997). 

Shovel Testing 

Shovel tests were excavated at 4IBX 1090, 4IBX 1 091, 

41BXII02, 41BXI103, and 41BXl114. Depending 

on site size, from 6 to 88 tests were excavated to de-
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fine site boundaries and determine the depth of bur

ied cultural material. All tests were approximately 30 

cm in diameter, and levels were removed in arbitrary 

10-cm increments to a depth of at least 30 cm at up

land sites and 40 cm at sites on alluvial terraces. All 

sediments were screened through '/4-inch wire mesh. 

Occasionally, additional levels were removed if arti

facts were encountered throughout the deposit and if 

the potential for subsurface cultural strata was believed 

to be high. 

Notes were made on a standardized form regarding 

sediment texture, consistency, structure, and color, as 

well as gravel size and frequency, and artifact con

tent. Artifacts removed from subsurface contexts were 

bagged and recorded. Special samples, such as faunal 

and charred plant remains, were bagged and recorded 

on a separate form. 

Unit Excavations 

With the exception of 41BXI070, from one to 15 

l-x-l-m units were excavated at each site. Based on 

the field protocols, normally two or three units per 

site were adequate to test each site; however, addi

tional units could be opened at the discretion of the 

project archaeologist after reviewing the preliminary 

results of the initial units. For example, the large size 

of 41 BX 1114 and the presence of a suspected cultural 

feature resulted in the placement of 15 TUs at that 

site. 

During surface collecting activities, notes were made 

concerning areas of the site containing artifact and 

fire-cracked rock concentrations and point-plotted di

agnostics. Those notes were compared to the results 

obtained from shovel testing and recording activities 

during the 1995 survey (Nickels et al. 1997) to assist 

in the placement ofTUs in areas that offered the great

est potential for encountering buried deposits. 

Each unit was located on the established site grid and 

identified by the provenience of its southwest comer. 

All collection bags and forms were labeled accord

ingly. Two crew members were assigned to each unit. 

A unit datum was established 10 cm above the sur

face, adjacent to the highest comer. Excavation was 



conducted primarily with trowels, although occasion

ally picks and shovels were used in sterile, packed 

sediments. When possible, excavations levels con

formed to natural stratigraphy, but were limited to 10 

cm in thickness if a natural break was not encoun

tered first. Seventy-five percent of the excavated ma

terial was passed through l/4-inch screen. The 

remaining 25 percent was screened through lis-inch 
mesh to allow for recovery of a sample of materials 

which would have passed through the larger screen 

SIze. 

A sediment sample of at least two liters was collected 

from the southwest corner of every level for flotation 

analysis. Based on the results of the analysis of samples 

collected at 41BXlll4 and the geoarchaeological as

sessment ofthe age of the upland deposits, the samples 

from the other upland sites were not floated. The pro

venience of the samples and results of the flotation 

analysis are included in Chapter 5. Pollen samples 

were collected in sealed plastic bags in and around 

features or from soils that appeared to be organically 

enriched by human occupation. Charcoal samples were 

also wrapped in aluminum foil. Macrobotanical re

mains were collected with a clean trowel and placed 

in vials. All samples were labeled by provenience and 

assigned a unique sample number by site. 

Backhoe Trenching 

Backhoe trenches were excavated at 41BX1070, 

41BXll02, 41BXI103, and 41BX1114 to address 

unresolved geoarchaeological issues. The initial seven 

trenches were excavated to a depth of between 1.5 

and 2.5 m using a 28-inch backhoe bucket. Trenches 

were typically four to five meters in length. Each 

trench was examined by the project geomorphologist. 

Twenty-five to 50 gallons of excavated matrix from 

each trench were screened through l/4-inch mesh to 

recover artifact samples. 

Based on the geomorphological assessment (Nordt, 

Chapter 4 this volume) that 41 BX11 02 had the poten

tial to contain buried Early Archaic deposits, a back

hoe with a toothless bucket was used to excavate eight 

additional trenches at that site. These trenches were 

scraped in thin layers (ca. three centimeters thick) to 
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search for intact burned rock features or other cul

tural material. This method of trenching was not em

ployed at other sites. 

A Note on Unit Designations 

Collection Units and 1-x-1-m TU s are all designated 

by their southwest corner's grid coordinate. At sites 

where a grid was established first, shovel tests are also 

designated by grid coordinates. At several sites, how

ever, shovel testing was initiated prior to the estab

lishment ofthe site's grid. These units were designated 

according to their placement on pace and compass 

transects, and to avoid the confusion of assigning new 

numbers to these units, their original field designa

tions were retained. Backhoe trenches were labeled 

by the project geomorphologist. Trenches excavated 

during the survey phase of the project were numbered 

sequentially, those excavated during the testing proj ect 

were lettered sequentially to avoid confusion. 

Site Mapping 

All sites were mapped using a Sokkia total station with 

a data collector to depict site boundaries, locations of 

unit data, shovel tests, original survey dogleash sample 

units, point-plotted artifacts, features, areas of high 

artifact density, and physical features on the landscape. 

Each site datum was then related to Lackland Air Force 

Base Engineer survey points. Using the total station 

allowed for greater accuracy and speed in mapping. 

Level of Effort 

The actual number of excavation units, surface col

lection blocks, shovel tests, and backhoe trenches var

ied from the minimum level of effort outlined prior to 

fieldwork (e.g., CAR 1996; Fox 1996). Table 2-1 pre

sents the proposed level of effort and the actual amount 

of work performed for each site tested. For sites 

41 BX1 076 and 4IBXl 088, the investigations repre

sent an attempt to approximate the level of effort em

ployed at comparable sites and were not based on the 

original research design as these sites were added to 

the project after fieldwork began. 



Table 2-1. Proposed and Actual Levels of Effort 

Proposed Level of Effort 

Site Surface Shovel Test Backhoe 

Call. (m
2

) Tests Units Trenches 

41BX1070 0 I 0 0 

4IBX1076 nla nla nla 

4IBX1088 nJa nJa nJa 

41BX1090 750 4 2 

4IBX1091 540 4 2 

41BX1102 1,050 4 4 

4IBX1103 700 4 2 

4IBX1114 500 4 2 

Totals 3,540 20 12 

Laboratory Methods 

Artifacts and samples were brought to the laboratory 

at the end of each day in the field. Once there, each 

sample's provenience was verified. Samples were then 

placed in appropriate containers before being moved 

to a special storage area to await analysis. Artifacts 

were washed by laboratory personnel using water and 

toothbrushes. Once the artifacts were washed, they 

were allowed to air dry on mesh racks before being 

transferred to cardboard flats for temporary storage. 

These flats were placed on shelves and organized by 

site. Throughout this process the provenience infor

mation was kept with the materials. 

Once the fieldwork was completed and all the arti

facts had been processed, CAR laboratory personnel 

catalogued the artifacts according to the system de

scribed in Appendix B. Once the cataloguing process 

was complete, Brett A. Houk, David Nickels, and 

Ricky Robinson analyzed the artifacts, coding certain 

attributes for each category of material. Appendix B 

provides a detailed discussion of the attribute analy

SIS. 

Unusual or temporally diagnostic artifacts were as

signed Unique Item (UI) numbers sequentially for each 

site. Each UI is listed or discussed in Appendix B. 
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I Actual Level of Effort 

Surface Shovel Test 

Call. (m2
) Tests Units 

I 0 0 I 0 

I 400 I 0 3 

1,200 0 I 3 

I 525 6 2 

800 17 2 

800 21 3 

800 42 5 

1,200 I 88 13 

I 5,725 I 174 31 

Backhoe 

Trenches 

I 1 

I 0 

0 

0 

0 

9 

I 3 
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Chapter 3: Environmental and Cultural Setting 

David L. Nickels 

Introduction 

This chapter provides a synopsis of environmental and 

archaeological background infonnation for what can 

be tenned a Lackland subregion. Essentially, infor

mation was gathered from within an arbitrary 120-km 

radius around Lackland Air Force Base which encom

passes the northern fringe of the South Texas plains, a 

western portion of the Gulf Coastal Plain, the south

eastern edge of the Edwards Plateau, and the south

ern tips of the Post Oak Belt and the Blackland Prairie. 

(Figure 3-1). The concept of the arbitrary boundary is 

meant to focus on the Lackland area, but not to ex

clude significant infonnation that may lie peripheral 

to the Lackland subregion. Therefore, if an important 

and pertinent environmental study or archaeological 

excavation took place beyond the subregion, it has 

been included. 

Environmental Summary 

Modern Environment 

Physiographic Provinces 

Three major landfonn regions divide the Lackland 

subregion: the Balcones Escarpment of the Edwards 

Plateau, the Blackland Prairie, and the South Texas 

Plain (also known as the Rio Grande Plain). The Ed

wards Plateau, with elevations reaching 686 m 

(2,250 ft) above mean sea level (amsl) in northern 

Gillespie County (Allison et al. 1975:76), is a hilly 

region, gradually sloping to the southeast, and ending 

in the escarpment running across the middle of the 

subregion. The rugged southern end ofthe plateau in 

the study area is incised by numerous southeasterly 

flowing rivers such as the Colorado, Guadalupe, San 

Antonio, Medina, Frio and Nueces, and their tribu

tary creeks including the Cibolo, Leon, Salado, Cul

ebra, Helotes, Medio, and Long Hollow. 
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The Balcones Escarpment is a fault zone, curving 

through the center of the study area, consisting of 

blocky limestone, chalk, shale, and marl. The escarp

ment slopes to the southeast from about 305 m 

(1,000 ft) to 213 m (700 ft) amsl (Taylor et al. 

1991: 119). South of the escarpment lies the Black

land Prairie, a rolling and well-dissected plain repre

senting the southern extension of the true prairie 

running through the center of the country. The South 

Texas Plain is the western extension of the Gulf 

Coastal Plain. It is a nearly level to rolling plain that 

is moderately dissected by major river drainages 

through its northern half and by numerous intennit

tent creeks and the Bordas Escarpment in the south. 

Lackland Air Force Base and Medina Annex com-, 
prising 2,752 acres and 3,972 acres respectively, are 

located in southwestern San Antonio in Bexar County 

(Figure 1-1) at the base of the Balcones Escarpment's 

junction with the South Texas Plain (Dalbey 1993 :22). 

The project area is on the edge of the Nueces-Guada

lupe Plain, a biogeographical subarea of the South 

Texas Plains. Adjoining the Nueces-Guadalupe Plain 

to the east is the Gulf Coastal Plain, and beyond is the 

Gulf of Mexico, approximately 224 km to the east. 

Twenty-five kilometers to the north, plains give way 

to an abrupt rise-the Balcones Escarpment and 

prominent Edwards Plateau. The Balcones Escarpment 

serves as a geographical division between the Central 

Texas archaeological region to the north and the South 

Texas region to the south (Black 1989a:39-41). 

Climate 

The arid climate of the Nueces-Guadalupe Plain 

changes to subhumid closer to the Gulf Coastal Plain 

(Hester 1981). The project area has a modified sub

tropical climate, with cool winters and hot summers 

primarily influenced by the low elevations and the Gulf 

of Mexico. Daytime humidity ranges from 50 to 80 

percent throughout the year, while clear skies prevail 
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over 70 percent of the summer and 50 percent in win

ter. The coldest month is January (average tempera

ture: 62.3 OF), and the hottest month is August (average 

temperature: 94.2°F). Rainfall averages 27.89 inches 

(Taylor et al. 1991: 118, Table 11), but a great deal of 

variation exists from year to year, with 52.28 inches 

recorded in 1973 and 10.11 in recorded in 1917 

(McGraw and Hindes 1987:37). The average seasonal 

rainfall distribution is: spring - 7.99 inches, summer -

7.4 inches, fall - 7.3 6 inches, and winter - 5.14 inches 

The growing season averages 275 days south of the 

Balcones Escarpment, between March 1 and Decem

ber I . Light snowfalIs occur every three or four years 

(Taylor et al. 1991:118-121, Table 11). 

Biotic Resources 

Although recent Pleistocene data suggest that juniper 

has been on the Edwards Plateau and in the region for 

at least the last 10,000 years, overgrazing by livestock 

and restricting range fires in modem times have al

lowed juniper to overtake much of the plateau (B uech

ner 1944:703-704; Van Auken 1993:199-210). 

According to Van Auken (1988:45), the most charac

teristic flora include juniper (Juniperus ashei), pla

teau live oak (Quercusfusiformis), Texas persimmon 

(Diospyros texana), and agarita (Berberis trifoliata). 

In the western part of the region, mesquite (Prosopis 

glandulosa) and live oak (Quercus virginiana) are the 

dominant woody species (Blair 1950: 112). 

The floral species just below the escarpment are the 

same as those on the Edwards Plateau, with the addi

tion of numerous riparian species in the river and creek 

bottoms (Van Auken 1988:55). The most economi

cally important of these are nut trees, including oak, 

walnut, and pecan (Dalbey 1993:22). An intertwined 

diversity in biotic resources existing along the escarp

ment provides an ecotone which would have allowed 

humans to harvest a seasonal banquet of plants and 

animals (Collins 1995:366). Hall (1995:633-647) sug

gests a strong spatial relationship among prehistoric 

cemeteries and the distribution of nut-bearing species, 

particularly live oak and pecan (Carya illinoensis) 

trees, and prickly pear tunas. He infers such a rela

tionship is a result of groups being seasonally teth

ered to rich food resources. 
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The Blackland Prairie was once dominated by tallgrass 

species such as little bluestem (Schizachyrium sco

parium), big bluestem (Andropogon gerardii), Indi

angrass (Sorghum linnaeanu111), tall dropseed 

(Sporobolus asper), and silveus dropseed (Sporobo

Ius silveanus). Much of this vegetation has been re

placed by common invader species including mesquite, 

and huisache (Acacia smallii). Oaks, elms (Ulmus), 

cottonwoods (Populus), and native pecan are common 

along drainages (Gould 1975: 11). 

The original vegetation of the South Texas Plain was 

open grasslands mixed with brushy chaparral. Oaks, 

pecan, and ash were common along streams. Due in 

part to overgrazing and the exclusion of fire, the inva

sion of woody species has changed the vegetation into 

the "Texas brush country" dominated by mesquite, 

acacia, spiny hackberry (Celtis laevigata), whitebrush 

(Aloysia ligustrina), and others (Diamond et al. 

1987:203-221; Gould 1975:12). Black (1989a:40) 

describes the Nueces-Guadalupe Plain subarea of the 

South Texas Plain as "areas of grass and thorny brush 

savannah" dissected by "narrow bands of riparian 

(streamside) vegetation" which Hester (1981) suggests 

are high-density resource areas. Studies along the San 

Antonio, Guadalupe, Frio, Sabinal, and Nueces rivers 

(Ford and Van Auken 1982; Van Auken and Bush 

1988; Wood and Wood 1988, 1989) suggest that flood

ing and modem climate have significantly redistrib

uted riparian native vegetation. 

The area around Lackland AFB is an ecotone incor

porating an interface of diverse ecological communi

ties (Johnson 1967:73). These include Juniper-Oak

Mesquite Savanna, Blackland Prairie, Oak-Hickory 

forest, and Mesquite-Chaparral Savanna. Stahle and 

Cleaveland (1995:55) suggest that the diversity in for

est mottes was created from microenvironments ex

isting in the late glacial period (ca. 15,000 B.P.). Blair 

(1950: 112) notes that the joining of three biotic prov

inces occurs in Bexar County: the Texan (eastern half 

of the county), the Balconian (the Edwards Plateau 

and Balcones Escarpment), and the Tamaulipan (south

western county, South Texas Plain). 

The geographic location of the project area, essen

tially on the periphery of these three biotic provinces, 

provides a dynamic setting for a greater diversity in 



riverine, uplands, and xeric vegetation and fauna. Two 

ecological settings dominate the project area landscape 

within the ecotone: uplands and creek zones. Descrip

tions of the proj ect area prior to 1900 reveal that the 

uplands were once dominated by tall grasses, with 

occasional stands of brush and mesquite (Inglis 1964). 

Descriptions of plant life by early observers (1675-

1722) who left written records ofthe area around Lack

land AFB suggest that mesquite and other thorny scrub 

were present in scattered mottes, while the land south 

of the base and just across the Medina River was open 

grasslands with little or no brush (Inglis 1964:Plate 

1). Later observers documented the change on the 

South Texas Plain from grassland/scrub grassland 

mosaic to the domination of thorny brush (Inglis 

1964:Plates 1-3). By 1900 the Lackland area was de

scribed as "dense brush or chaparral" (Inglis 

I 964:Plate 3). Likely causes for this change in plant 

communities (with no discernible changes in climate) 

are a combination of overgrazing and human interfer

ence with natural range fires (Black 1989a: 15) 

Historic alterations to the primary landscape include 

plowing, overgrazing, stream rechannelization, con

trolled burning, and the introduction of deep wells. 

These have undoubtedly caused lower water tables 

and have concurrently altered the plant and animal 

communities. Many springs feeding the streams ema

nating from the Balcones Fault are now either dry or 

do not discharge sufficient flows to reach the Lack

land area before evaporating or seeping into the sandy 

soils upstream of the base (Brune 1981:75). Leon 

Creek briefly passes through Lackland's Main Base, 

while Medio Creek and Long Hollow drain Medina 

Annex. Although both Leon and Medio creeks are cur

rently flowing, they are supplemented upstream by 

artificial means. 

Even with the significant environmental changes ex

perienced by the area over the past 12 millennia, the 

rich diversity of contemporary flora and fauna is re

markable. Today over 200 native species of plants and 

a wide variety of fish, reptiles, and mammals thrive 

within the riverine and uplands of the project area 

(Cleveland and McLain 1992: 1-5, 26-28). Such di

versity is characteristic of ecotonal settings. Table 
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3-1 lists the most common flora observed within the 

project area. 

Table 3-2 is a list of common fauna living within the 

project area. Cleveland and McLain (1992:Tables X

XI) identified numerous small rodents and 95 species 

of birds. The most common fish is the bluegill (Lepo

mis macrochirus), a species introduced from the east

ern United States (Cleveland and McLain 1992:26). 

Geology 

During the Upper Cretaceous period, approximately 

78 million years ago (Judson and Kauffinan 1990: 150), 

Navarro Group limestones and marls began forming 

and now make up the bedrock underlying the project 

area. Fluviatile terrace deposits formed in the Late 

Pleistocene approximately 15,000 years ago in the 

Main Base area. Low terrace deposits adjacent to Leon 

Creek began forming later during the Middle Ho

locene, approximately 6,000 years ago, and are still 

developing today. Plio-Pleistocene Uvalde Gravels 

cover the uplands of Medina Annex. Upper Cretaceous 

Marlbrook Marl is exposed in some areas of Long 

Hollow, while the terraces along Medio Creek consist 

of Holocene and perhaps Pleistocene alluvial depos

its (Barnes 1983). 

Soils 

Houston Black clays and gravelly clays of varying 

slopes cover the uplands and some creek terraces. This 

series is generally dark gray to black in color, and cal

careous with a blocky structure that tends to crack 

and shift with episodes of wetting and drying. Archaeo

logical investigations are hampered by these dynam

ics because of the possibility that artifacts are displaced 

to deeper sediments if cracking occurs (Hester 1980). 

Alluvial soils of the Trinity, Frio, Venus, and Patrick 

series lie in the modem floodplain and basin areas of 

Leon and Medio creeks and Long Hollow. They are 

deep, calcareous, clayey loams associated with bot

tom lands and terraces (Taylor et al. 1991 :18-34). 



Table 3-1. Flora Common in the Project Area 

Ecological Setting Common Name Scientific Name 

creek bog rush funcus texanus 

creek cattails Typha angustijlora 

creek greenbriar Smila.:t bona-nox 

creek pecan Carya illinoinensis 

creek poison ivy Rhus toxicodendron 

creek river walnut fuglans microcarpa 

creek yaupon flex vomitoria 

creek/upland coastal live oak Quercus virginiana 

creek/up Ian d hackberry Celtis laevigata 

creek/upland honey mesquite Prosopis glandulosa 

creek/upland huisache Acacia smallii 

upland agarita Berberis trifoliolata 

upland black brush acacia Acacia rigidula 

upland buckthorn Rhamnus carolinialla 

upland catclaw Acacia greggii 

upland guayacan Guaiacum angustifolium 

upland ho rse crip pier E chill oc ac tus t exe ns i s 

upland javelina bush Condalia ericoides 

upland lace cactus Echinocereus reichenbachi 

upland lime prickly ash Zanthro:xylurn fagara 

upland snakewood Colubrina texensis 

upland tasajiIIo Opuntia leptocaulis 

upland Texas persimmon Diospyros texan a 

upland Texas prickly pear Opuntia lindheimeri 

upland trecul yucca 

upland viscid acacia 

upland whitebrush 

Lithic Resources 

Beyond the project area, rich sources of chert crop 

out in the Edwards Plateau region. Nodules and 

cobbles of good quality are commonly found eroding 

out of the limestone on the plateau itself, and in 

creekbed gravels originating in the plateau (Black and 

McGraw 1985). Rich deposits of lag Uvalde gravels 

quite commonly cap upland areas south of the plateau 

(Byrd 1971). Lackland lies at the south edge of the 

Uvalde gravel distribution as mapped by Barnes 

(1983). Within the project area, Houston Black grav

elly clays found on the uplands have fist-size or larger 
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Yucca treculeana 

Acacia neovenzicosa 

Aloysia ligustrina 

chert cobbles in varying quantities. Extensive expo

sures of chert gravels are common along the slopes of 

Long Hollow. Large and small quarry sites abound in 

the project area, indicating that the gravel exposures 

were heavily exploited by prehistoric inhabitants. 

Thus, these groups were not required to travel to the 

Edwards Plateau for lithic raw materials. 

Rich biodiversity created by an ecotonal setting, a 

constant water supply, and prolific raw material 

sources persist in the project area. Yet, some variables 

of the modern environment, specifically climate and 

biotic resources, have not been constant through time. 



Table 3-2. Fauna Common in the Project Area 

Common Narne 

opossum 

raccoon 

guano bat (freetailed bat) 

nine-banded armadillo 

gray fox 

eastern cottontail 

jaclcrabbit 

striped skunk 

collared peccary (javelina) 

white-tailed deer 

fox squirrel 

bobcat 

kingsnake 

diamond-backed rattlesnake 

Texas patch-nosed snake 

Paleoenvironment 

In order to understand past human behavior, we must 

know something of the environment in which prehis

toric groups contended for resources. Paleoenviron

mental studies provide broadly applicable schemes on 

climatic and vegetation shifts that have occurred over 

the past 18,000 years. After the last glacial episode 

around 18,000 B.P., Texas and northern Mexico were 

much wetter and colder than today (Bryant and Hol

loway 1985: 50). The South Texas Plain was a mosaic 

of woodlands and scrub grasslands (Bryant and Hol

loway 1985:56). Between 20,000 B.P. and 14,000 B.P., 

pollen samples show that forests (pinyon-juniper 

woodlands in the Trans-Pecos area of west Texas and 

spruce-fir woodlands in central Texas) began to be 

replaced by spreading habitats of grass and scrub spe

cies, presumably because of increasingly warmer and 

drier conditions (Bryant and Holloway 1985:51-52). 

In the South Texas Plains, scrub grasslands began to 

dominate at the same time (Bryant and Holloway 

1985:56). 

In central Texas, pollen spectra from Boriack Bog 

suggest a shift from grasslands before 16,500 B.P. to 

woodlands until 12,500 B.P. in a moist and cool cli

mate (Bousman 1994:79). The same spectra reveal a 

decline in spruce (probably cold-adapted) pollen by 
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S cientifie N arne 

Didelphis virginiana 

Procyon lotor 

Tadarida mexicana 

Dasypus novemcinctus 

Urocyoll cinereoargenteus 

Sy Iv ila gus floridanus 

Lepus califomicus 

Mephitis mephitis 

Pecari tajacu 

Odocoileus virginianus 

Sci uris niger 

Lynx rufils 

Lampropeltis sp. 

Crotalus aU"ox 

Salvadora grahamiae 

15,000 B.P., indicating a trend towards a warmer cli

mate. Bousman's (1992) oxygen isotope evidence from 

south Texas compliments the bog pollen data, and 

suggests early warming by 15,000 B.P. 

In south Texas, low resolutions of noble gases within 

the Carrizo aquifer in Atascosa and McMullen coun

ties indicate that between 12,000 and 17,000 years 

ago temperatures were 5.2°C cooler than today (Stahle 

and Cleaveland 1995:52-53). Corroborating evidence 

of white spruce pollen found in Boriak Bog suggest

ing a mean temperature of about 5.5°C lower (Hollo

way and Bryant 1984; Stahle and Cleaveland 1995). 

Nordt et al.'s (1994:80) analysis ofC-C plant ratios , 4 

based on l3C values of organic carbon from the Apple-

white project shows two shifts OCCUlTing in vegeta

tion and climate during the Late Pleistocene. An 

increase in C 4 grasses (and temperature) is indicated 

for the thousand year intervals of 14,000 to 13,000 

B.P. and 11,000 to 10,000 B.P. 

These indicators disagree with beetle fossils from pond 

sediments in north Texas (Elias 1994) that suggest a 

much cooler (less 10°C) than modern average climate 

between 14,200 and 13,500 B.P. From Hall's Cave in 

the Edwards Plateau, and much closer to the project 

area, Toomey et al. (1993) argue that summer tem

peratures in the Late Pleistocene were 6°C cooler than 



present averages, and that by 13,000 B.P. the wetter 

interval became warm and more arid. Between 12,500 

and 11,800 B.P., the Boriack Bog data indicate that a 

drier episode stimulated a brief shift to grasslands, 

again collaborated by oxygen-isotope ratios showing 

a cooler setting in south Texas (Bousman 1992, 

1994:80). The Hall's Cave record indicates a wetter 

interval around 11,000 B.P. (Toomey and Stafford 

1994). 

Early Holocene 

Pollen samples from the Llano Estacado and the dry 

caves of the Trans-Pecos region prompted Bryant and 

Shafer (1977: 15-19) to suggest a trend of gradual 

warming and drying throughout the Holocene (after 

about 10,000 B.P.). Others, including Aten (1979), 

Gunn and Mahula (1977), and MacNeish (1958: 199), 

use data from Oklahoma, east Texas, and the Sierra 

de Tamaulipas in Mexico to propose a more variable 

change from the colder, wetter Pleistocene to the mod

em climate. 

More than 15 years ago, innovative research in opal 

phytolith analysis from archaeological sites on the 

Coastal Plain of south Texas (Robinson 1979) also 

showed that, at least since the Early Holocene, cli

matic change has been highly variable. Fluctuations 

in the Holocene trend are also suggested by Bousman 

(1994), again based on the Boriack Bog data from 

central Texas. Toward the Pleistocene-Holocene 

boundary around 10,000 B.P., arboreal species in the 

Boriack Bog spectra show a return of woodlands up 

to 9500 B.P., followed by a predominance of grasses. 

Woodlands that had been reestablished by 8750 B.P. 

were again replaced by grasslands by 7500 B.P. (Bous

man 1994:80). Although poorly dated, Robinson 

(1979: 1 09) associated his oldest phytolith sample with 

Late Paleoindian and suggested an age of about 8000 

B.P. The predominance of tall grass species, white oak 

phytoliths, a generally high frequency of other tree 

species (unidentifiable), and generally small size of 

the grass phytoliths combined to indicate a wet envi

ronment. 

Although traces of information obtained from studies 

12 km south on the Medina River suggest the climate 
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was cooler and wetter between] 0,000 and 6,000 years 

ago (cf. Thoms et al. 1996), there is a significant gap 

in the paleoenvironmental record of Lackland AFB. 

In the absence of well-designed and adequately funded 

testing projects, we can only speculate how the envi

ronment may have affected prehistoric human subsis

tence and settlement patterns. 

Middle Holocene 

The continuous decline of the woodlands in the Early 

Holocene was briefly checked around 6000 B.P., but 

resumed its slide until 5,000 B.P. when arboreal pol

len slowly increased with the appearance of a wetter 

climate (Bousman 1994:80). This Mid-Holocene arid 

period indicated at Boriack Bog agrees with data pre

sented by Nordt et al. (1994) from the Applewhite 

project near San Antonio, where a dry period for 

roughly the same time frame (6000 to 4800 B.P.) is 

indicated. Humphrey and Ferring (1994) discovered 

the same arid episode in north central Texas, but with 

greater duration (6500 to 4000 B.P.), agreeing with the 

revised interpretation from Hall's Cave that gives an 

episode between 7000 and 2500 B.P. (Toomey and 

Stafford 1994). A later occurrence between 5000 and 

2500 B.P. is reported by Johnson and Goode (1994). 

The opal phytolith records from the Wilson-Leonard 

site in central Texas (Fredlund 1994) and two sites on 

Coleto Creek in south Texas (Robinson 1979: 11 I) 

agree with increasing aridity in the Middle Holocene, 

indicated by spreading grasslands around 4400 B.P. 

and ca. 4500 B.P., respectively. However, a sample from 

slightly higher in the Coleto Creek strata with roughly 

the same age argues for a quickly appearing, yet brief 

wet episode (Robinson's Sample 4, 1979:111), fol

lowed by a sample indicating a return to an arid cli

mate up to ca. 2750 B.P. 

Phytolith analyses of sediments from the Choke Can

yon project (Robinson 1982:597-610) add to the claim 

of considerable climatic variability. Between 5300 and 

4300 B.P., Robinson (1982:598) infers a cool, mesic 

climatic regime that shifts to a more arid period and 

then returns to conditions both cooler and wetter than 

today's by 3250 B.P. 



Late Holocene 

Varied indicators for a fluctuating climate in the Late 

Holocene continue, but do not necessarily agree. Nordt 

et al. (1994) suggest a warm and dry episode between 

3000 and 1500 B.P. based on deposits from San Anto

nio. Toomey and Stafford (1994) see a wet period ap

pearing about 2500 B.P. at Hall's Cave. Their 

observations agree with those of Robinson (1979: 112). 

Ricklis's (1994) study of oyster growth patterns on 

the Texas Gulf coast tentatively implies a shift to a 

cooler climate at ca. 3000 B.P., emerging out of a much 

warmer Middle Holocene. The Gulf Coast data tend 

to agree with the Choke Canyon analysis that points 

to mesic conditions, similar to today's, by 2450 B.P. 

(Robinson 1982:598-599). Afterwards, a shift to more 

xeric conditions occurred by ] 000 B.P., but Robinson 

suggests that they may have been more mesic than 

modem conditions. The predominance of short grass 

species nicely agrees with large quantities of bison 

remains documented in archaeological context at 

Choke Canyon (Robinson ] 982: 599). Grass species 

in the Weakly Bog pollen spectra indicate drying epi

sodes at 1600 to 1500 B.P. and 500 to 400 B.P. (Bous

man 1994:80). 

Arcbaeological Background 

Previous Research 

Large-scale surveys covering thousands of acres along 

the eastern edge of the Edwards Plateau, the Balcones 

Escarpment, and the South Texas Plain have been 

highly effective in discovering archaeological sites. 

Seventy-two sites were recorded on 5,600 acres at 

Camp Bullis in northern Bexar County (Gerstle et al. 

1978). The survey covered the watersheds of upper 

Cibolo Creek, Ranger Creek, and upper Salado Creek. 

Thirty-four sites were recorded during a 2,500-acre 

survey of the East and West Elm Creek branches of 

the upper Salado Creek in the Encino Park area of 

northern Bexar County. Those sites contained Pale

oindian through Late Archaic components (McGraw 

et al. 1977: 1 0-29). Thirty-one prehistoric sites dating 

from the Paleoindian through Late Prehistoric peri

ods were found during a 604-acre survey of the upper 

Cibolo in southern Kendall County (Bass and Hester 
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1975 :9-24; Kelly and Hester 1976:29). Paul McGuff 

recorded 28 prehistoric sites along Leon Creek in 

northern Bexar County in 1970 and 1971 (site reports 

on file at CAR). An intensive survey of approximately 

38,000 acres in the late 1970s and early] 980s by ar

chaeologists from UTSA, Texas A&M, and Texas 

Tech along the Frio River in Live Oak and McMullen 

counties documented over 400 sites (CAR, Choke 

Canyon Series). An earlier large scale survey in Atas

cosa and McMullen counties located 85 sites (Shafer 

and Baxter 1975). 

Closer to Lackland, Medio Creek has been surveyed 

both north and south of Lackland AFB, resulting in 

the location of 15 prehistoric sites (McGraw 1977). 

In 1987, CAR surveyed 3,539 acres and documented 

52 sites along the Medina River for a cultural assess

ment of the area to be affected by the proposed Apple

white Reservoir (McGraw and Hindes 1987). The 

findings indicate many archaeological sites are located 

within the areas where the Olmos, Salado, Leon, and 

Medio creeks converge with the Medina River. A sur

vey south of Medin a Annex at the Covel Gardens land

fill revealed one prehistoric site on a terrace ofMedio 

Creek (Potter 1990:2-4). 

A few of the more significant sites in the Lackland 

subregion have been intensively tested or investigated 

(Figure 3-1). The Richard Beene site (4IBX831) is 

located on the Medina River, in the Applewhite Res

ervoir project area, 12 km south of Medina Annex. 

The site was excavated in 1991, and tested further in 

1995. The site is deeply buried in the first terrace above 

the Medina. Its well-defined stratigraphy yielded arti

facts and fauna representing a continuous occupation 

from the Paleoindian through Late Prehistoric peri

ods (Thoms 1992: 17-26; Thoms et al. 1996). The 

Panther Springs Creek site (41BX228), on the Salado 

Creek drainage, 20 km north of the project area, was 

tested in 1979 (Black and McGraw 1985), and then 

again in 1992. Early Archaic through Late Prehistoric 

components were defined by diagnostic stone tools 

(potter and Black 1995a:23-54). Tested heavily in 

1995, 4IBX47 is a buried, intact Paleoindian through 

Middle Archaic campsite on the terraces of Leon 

Creek, 25 km north of Lack land (Tennis 1996; Tennis 

and Hard 1995). Although not well published, Pavo 

Real (4IBX52), in the Leon Creek floodplain at Loop 



1604, is a Clovis and Folsom lithic workshop (Hend

erson 1980). 

Research by the Texas Archeological Research Labo

ratory (TARL) at The University of Texas at Austin 

has resulted in a comprehensive assessment of the area 

to be impacted by the proposed Wurzbach Parkway in 

San Antonio. This includes the Walker Ranch His

toric District on Panther Springs Creek, as well as other 

sites in the upper-middle Salado Creek watershed. The 

approach taken by TARL has been innovative and thor

ough. This is exemplified by the work at the Higgins 

site (4IBXI84), and the manner in which the Wurz

bach research is being reported. The beginning of what 

promises to be a series of modules present the con

ceptual framework (potter et al. 1995) and testing re

sults from several prehistoric sites (potter and Black 

1995a). The first module proposes two historic con

texts and offers an intermediate framework in the ab

sence of a regional planning document (Black and 

Potter 1995:45-51). 

The Wurzbach research also presents the modem theo

retical approach best suited for local prehistoric re

search: hunter-gatherer mobility and subsistence in an 

ecological context. Since Bexar County represents a 

transitional zone between two biotic provinces, with 

geomorphically and geographically changing land 

forms, different resources are available in each area. 

The potential for diverse site function across the 

county is high. The study of archaeological sites in 

the watershed areas of Salado Creek (Katz 1987; 

Quigg 1988), Leon Creek (Henderson 1980; Espey, 

Huston and Associates 1989), and Olmos Creek (Sto

theli 1989) helps in the total assessment of site distri

bution along watercourses. 

Cultural Chronology 

Prehistoric Chronology 

Several scholars have offered sound but differing ar

guments for cultural chronologies for central Texas. 

Using the earlier works of Suhm (1960), Johnson et 

al. (1962) and Sorrow et al. (1967) as a springboard, 

Weir (1976) and Prewitt (1981,1985) sorted through 

the archaeological data from central Texas and estab-
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lished a chronology defined by phases. Though some 

of their data have been criticized as unreliable and 

their phases challenged as actual patterns, chronologi

cal markers, and intervals (e.g. Collins 1995; Johnson 

1987), they energized fellow colleagues to investigate 

empirical methods for inferring cultural behavior. 

Black (1989a, 1989b) synthesized the data of high 

validity available at the time and offered a synthesis 

of prehistoric intervals which were widely accepted. 

Collins (1995) reviewed the archaeological and pa

lynological evidence for central Texas and offered new 

approximate dates for human occupation from the 

Paleoindian through Historic periods. 

Refining a cultural chronology for south Texas is much 

more problematic, due to the compressed nature of 

the archeological record and limited excavations con

ducted in the region (Hester 1995:433). Hall et al. 

(1982:463; 1986:393-406) analyzed radiocarbon dates 

and artifact assemblages from Choke Canyon sites in 

western Live Oak and eastern McMullen counties to 

establish a chronology peculiar to that area. Black 

(l989c:39-62) synthesized available data from south 

Texas and offered a chronology similar to that of Hall 

et al. (1982). Both chronologies were considered by 

Turner and Hester (1993), who offer slightly different 

chronological periods based on evidence found more 

recently in south Texas. Supported by data retrieved 

from Loma Sandia in Live Oak County, Black 

(1995:31-44) updated his south Texas chronology, 

again confirming that of Hall et al. (1982). Also con

sidering Hall's scheme, Hester (1995 :433) acknowl

edges the paucity of information that exists for south 

Texas and offers only a general framework for prehis

toric periods particular to the region. The dates in Table 

3-3 and the following discussion are primarily derived 

from Black (1995), Collins (1995), and Hester (1995). 

A brief discussion of the Transitional Archaic as de

fined by Turner and Hester (1993) and Hester (1995) 

is also presented. All dates are approximate and given 

as years before present (B.P.), i.e., before 1950. 

Pre-Clovis 

Although humans may have inhabited the project area 

before 11,500 B.P, solid evidence does not support 

their existence. The argument that artifacts recovered 



Table 3-3. Cultural Chronology of South and Central Texas 

Years Geologic Central Texas (Collins 1995) South Texas (Hester 1995) South Texas (Black 1995) 

B.P. Epoch Period Style Intervals Period Style Intervals Period Style Intervals 

0 Historic Historic Historic 

late Protohistoric Protohistoric 

Late Pcrdiz 
Late Toyah HoriWIl Toyah Phase 

Prchis toric Early 
Prehistori c Perdiz, 

Late 
Perdiz 

1000 
260-1,200 Scallorn, 

420 - 1,250 Edwards, 
Prchis toric 

Austill Phase 
Edwards 

Scallorn 
350 - 1,150 

Edwards, Scallorn 

Transitimal Matamor05, Frio, 

Archaic Ensor 
Fairland, Elli s, 

Late 
Frio, Ensor, 

Darl Marc05, 
Late Ensor, Frio, Latc 

Desmuke, 
Archaic 

Holocenc Fairland, Archaic 
Olmos bifaces, 

1,150 - 2,350 
Tortugas? 

2000 Montell, Corner Tang 
Marcos, 1 ,250 - 2,350 

Marcos, ShumJa Knives 
Late Mmtell, 

Archaic Castroville, 

1,200 - 4,CXJO Lange, Marshall, 

Williams, Pedcrnales, 

3000 
Pedernales, 

Dimrnit tools, 
Morhiss, 

Kinncy, Middle 
Carrizo, 

Middle Langtry, 

Bulverde Archaic 
Abasolo, 

Archaic Langc, 

2,350 - 4,450 
Tortugas 

2,350 - 4,450 Kinney, 

Castrovillc, 

Bulverde 
4000 

Middle 
Nolan, Travis, 

Archaic 
Taylor, 

5000 4,000 - 6,CXJO 
Bell-Andice- Early Basal 

Calf Creek Notehed, 

Bell, 

Andice, 
Bell, 

Early Triangular, 
Andice, 

Middle Clear Fork tools, 
6000 Holocene Early 

Early Corner 
Early Early Triangular, 

Archaic 
Notehed, 

Archaic Clear Fork Tools, 

4,450 - 7,950 
Martindal e, 

4,450 - 7,950 Early Expanding 

Stem, 
Uvalde, 

Guadalupe Tools 
Martindale, Baker, 

7000 Early 
Uvaldc, Bandy, 

Archaic 
.Early Split Stem, Guadalupe Tools 

6,000 - 8,ffiO 
Angostura 

8000 

Early 
Lerma, 

Scottsbluff, 
9000 Holocene 

Golondrina, Scottsbluff, 
SI. Mary's Hall, Early Stemmed Golondrina, 

Golmdrina, Paleoindi an Lanceolate, Paleoindian Early Stemmed, 
Barber, 7,950 - 11 ,2m Ang05tura, 7,950 - 11,150 Lanceolate, 

Palcoindian 
Wilson, Wilson, Angostura, 

lOCXJO 
8,ffiO - 11,500 

(Dalton, SI. Mary's Hall, Plainview, 
San Patrice) Plainview, Clovis 
(Plainview) Clovis 

Folsom, 

Plei stocene 
Clovis 

11CXJO 
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from Levi Rockshelter in Travis County are older than 

Paleoindian (Alexander 1983: 133-145) is not sup

ported by clustered radiocarbon dates, or by distinct 

artifact and extinct fauna assemblages within well

defined stratigraphy (Collins 1995:380-381). Al

though human behavior is inferred on stone artifacts 

from Friesenhahn Cave (Krieger 1964) and mammoth 

bones at the Waco Site (1. Fox et al. 1992:51-73), all 

are problematic for the same reasons given for Levi 

Rockshelter. Although several skulls of "pre-sapien 

ancestry" with "low sloping foreheads, a pronounced 

supra-orbital torus, and a marked postorbital construc

tion" were found in Hitzfelder Cave in northeast Bexar 

County, no radiocarbon dates are available to substan

tiate their surmised antiquity (Givens 1968a:219). The 

Middle Archaic points found with the burials suggest 

the skeletons are more likely 5,000 to 6,000 years old 

(Givens 1968a:219). As Collins (1995:380-381) of

fers, eroded landforms are not likely to yield solid 

stratigraphic proof of human occupation earlier than 

late Pleistocene, and if we do find earlier occupations 

on stable landforms, what comprises the signature of 

a Pre-Clovis culture? 

Paleo indian 

This phase spans the period estimated at between ca. 

11,500 to 8800 B.P. in central Texas (Collins 1995:381-

383) and between 11,200 to 7,950 B.P in South Texas 

(Hester 1995 :433-436), although a few claims to older 

sites exist (Alexander 1963, 1983; Fox et al. 1992; 

Givens 1968a, 1968b; Krieger 1964). The Paleoin

dian period began toward the close of the Pleistocene. 

Diagnostic artifacts include Clovis and Folsom pro

jectile points. Certainly the wide distribution of Clo

vis-type points across most of North America and even 

into Central America suggests a wide dispersal of the 

people who made them (Kelly 1993; Wenke 

1990:201). Within Texas's political boundaries, Melt

zer and Bever (1995:47-81) have documented the 

presence of 406 Clovis points in 128 of254 counties. 

Forty-three of these points were found within the 23 

counties overlain by our prescribed Lackland subre

gion. Other artifacts associated with the Clovis cul

ture include bifaces and prismatic blades, engraved 

stones, bone and ivory points, stone bolas, ochre, and 

shaft straighteners. 
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In general the Paleoindian adaptation has been con

sidered to be one of small bands of nomadic, big-game 

hunters following herds of Late Pleistocene fauna, 

including mammoth, mastodons, bison, camel, and 

horse, across North America (Black 1989a). More re

cently, emphasis has been placed on the wide diver

sity of plants and animals used for subsistence by these 

early Americans (Black 1989a; Hester 1983), such as 

turtles and tortoises, alligators, mice, badgers, and 

raccoons (Collins 1995:381), although they undoubt

edly hunted the large animals as well (Dibble and 

Lorraine 1968). Known Clovis sites include killsites, 

quarries, caches, open campsites, ritual sites, and buri

als (Collins 1995:381-383; Hester 1995:433-436). A 

Folsom interval follows the Clovis. Folsom artifacts 

are fairly common in central and south Texas; how

ever, no camp sites or killsites have been found south 

of Pavo Real (41 BX52) in Bexar County (Hester 

1995:434-435). 

Most Paleoindian finds in central and south Texas have 

consisted of surface lithic scatters on upland terraces 

and ridges (Black 1989b:25, 1989c:48). A few Pale

oindian components have been discovered in deeply 

buried in alluvium. These include the Berclair Ter

race site (Sellards 1940), the Berger Bluff site (Brown 

1987), Kincaid Rockshelter (Collins et al. 1989), the 

Wilson-Leonard site (Collins et al. 1993), and at re

cent excavations of the Richard Beene site (Thoms et 

al. 1996). Collins (1995 :Table 2) recognizes three sites 

that have high-integrity Paleoindian components rest

ing on stable landfonns: Kincaid Rockshelter, Hom 

Shelter, and Wilson-Leonard (Figure 3-1). Many Pa

leoindian points have been recovered from surface 

contexts in Bexar and nearby counties (Chandler and 

Hindes 1993; Hester 1968a, 1968b; Howard 1974; 

Meltzer and Bever 1995). A late Paleoindian compo

nent with apparent high integrity has also been reported 

at the St. Mary's Hall site in Bexar County (Hester 

1990:14-17,1995:435). 

As the warming marking the transition from Pleis

tocene to Holocene climates began to take effect in 

Texas, prehistoric inhabitants adapted with changes 

in life-style. This climatic shift is also marked by the 

decline and extinction of mammoth, mastodon, horse, 

camel, and giant bison (Bison antiquus). With the pos-



sible exception of the Berclair Terrace site (Sellards 

1940), archaeological evidence suggests that after 

8000 B.P., large gregarious game animals were either 

extinct or otherwise extricated from Texas. Human 

hunters were forced to concentrate on deer, antelope, 

and other medium-size or smaller game. Changes in 

the subsistence base required technological shifts that 

mark the beginning of a new cultural period known as 

the Archaic. 

Early Archaic 

Collins (1995:383) dates the Early Archaic from 8800 

to 6000 B.P. in central Texas, with three divisions based 

on projectile point types, while Hester (1995 :436-43 8) 

identifies the Early Archaic with Early Comer Notched 

and Early Basal Notched dart points roughly dating 

between 7950 and 4450 B.P. The extinction of large 

herds of megafauna and the changing climate at the 

beginning of the Holocene stimulated a behavioral 

change by the prehistoric inhabitants of South Texas 

(McKinney 1981). While the basic hunter-gatherer 

adaptation probably remained intact, an economic shift 

away from big game hunting was necessary. In gen

eral, more intensive exploitation of local resources in 

central Texas-such as deer, fish, and plant bulbs-is 

indicated by greater densities of ground-stone artifacts, 

fire-cracked rock cooking features, and more special

ized tools such as Clear Fork gouges and Guadalupe 

bifaces (Turner and Hester 1993: 246,256). Weir 

(1976) speculates that Early Archaic groups were small 

and highly mobile, an inference from the fact that Early 

Archaic sites are thinly distributed and that diagnos

tic types are seen across a wide area, including most 

of Texas and northern Mexico. Story (1985) believes 

that population densities were low during this period, 

and that groups consisted of related individuals in 

small bands with "few constraints on their mobility" 

(Story 1985:39). Their economy was based on dif

fuse utilization of a wide range of resources, espe

cially such year-round resources as prickly pear and 

lechugilla, as well as rodents, rabbits, and deer (Story 

1985:38). Sites near the study area with components 

from this period include 41BX47 (Tennis and Hard 

1995; Tennis 1996), Richard Beene (Thoms et al. 

1996), and several located on Camp Bullis in north

ern Bexar County (Gerstle et al. 1978) and at Choke 
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Canyon (Hall et al. 1986). Collins (1995:Table 2) rec

ognizes six sites within or near the Lackland subre

gion that have high integrity Early Archaic 

components resting on stable landfonns: Loeve, Ri

chard Beene, Sleeper, Jetta Court, Youngsport, Pearl 

Wheat (Figure 3-1). 

Middle Archaic 

Collins (1995:383) defines this intennediate interval 

of the Archaic as lasting from about 6,000 to 4,000 

B.P. in central Texas, but Hester (1995 :43 8-441) opines 

that the period between 4450 and 2350 B.P. more cor

rectly reflects the Middle Archaic in south Texas. The 

Middle Archaic appears to have been a time of in

creased population, based on the large number of sites 

from this period in south and central Texas (Story 

1985:40; Weir 1976:125, 128). The reasons for this 

increase are not known, but the amelioration of a very 

dry period (Altithennal) during the Early Archaic is 

often seen as the prime mover (Sollberger and Hester 

1972:338; Story 1985:40). On the South Texas Plains, 

exploitation of widely scattered, year-round resources 

such as prickly pear continued (Campbell and Camp

bell 1981 : 13-15), as did hunting deer and rabbit. How

ever, a shift to concentrated, seasonal nut harvests in 

the riverine environments of the Balcones Escarpment 

seems to have occurred (Black 1989a). Weir (1976) 

believes that an expansion of oak on the Edwards Pla

teau and Balcones Escarpment led to intensive plant 

gathering and acorn processing. He also believes that 

the widely scattered bands prevalent in the Early Ar

chaic now began to coalesce, at least during the acorn

gathering season, into larger groups who shared the 

intensive work of gathering and processing the acorn 

harvest (Weir 1976: 126). Many researchers believe 

burned rock middens result from these endeavors 

(Creel 1986; Prewitt 1991; Weir 1976). Other investi

gators doubt burned rock middens are the results of 

acorn processing (Black et al. 1993; Goode 1991; 

Rector 1993), but the exact processes which fonned 

these sites are still a matter of controversy (Black 

1989b:28; Black et al. 1997; Hester 1991). 

The common presence of deer remains in burned rock 

middens encourages the view that deer processing took 

place at burned rock midden sites (Black and McGraw 



1985:278; Weir 1976: 125). Bison bone is encountered 

in archaeological sites in central and south Texas, at 

least occasionally, during all but the earliest part of 

the Middle Archaic (Dillehay 1974). There has been 

a tendency to equate presence of burned rock mid

dens with absence of bison (Prewitt 1981); however, 

examinations of several recent faunal reports show 

that after about 4500 B.P. bison and burned rock mid

dens are contemporaneous, though not at the same 

sites, at least in the southern Edwards Plateau and 

northern South Texas Plain (Meissner 1993). Collins 

(1995:Table 2) recognizes only one site in central 

Texas that has a high integrity Middle Archaic com

ponent resting on a stable landform: Landslide (Fig

ure 3-1). 

Late Archaic 

Collins (1995:384) dates the final interval of the Ar

chaic in central Texas to approximately 4000 to 800 

B.P. Hester believes the Late Archaic in south Texas 

may better be defined as between 2350 to 1250 B.P. 

Some researchers believe populations increased all 

throughout the Late Archaic (prewitt 1985), while 

others feel populations remained the same or fell dur

ing this period (Black 1989b:30). Prewitt (1981 :80-

81) asserts that the accumulation of burned rock 

middens nearly ceased during the course of this pe

riod; however, excavations at the Blue Hole site (Mue

ggenborg 1994:1-74) in Uvalde County, the Honey 

Creek midden at 41MS32 (Black et al. 1997), and at 

the Mingo site (Houk and Lohse 1993: 193-248) in 

Bandera County provide evidence that large cooking 

features up to 15 m in diameter were still very much 

in use (see also Black et al. 1997). Subsistence is as

sumed to have become less specialized and focused 

on acorns, in favor of a broad spectrum subsistence 

base (Black 1989b:30). By about 1450 B.P., bison had 

again disappeared (Dillehay 1974). 

The proliferation of distinguishable human cemeter

ies has been attributed to this period, with the earliest 

occurrences dating to the south Texas Middle Archaic 

(Hester 1995:439-440). At Lorna Sandia, these date 

between ca. 2550 and 2750 B.P. (Taylor and Highley 

1995). Story (1985 :44-45) believes the presence of 
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cemeteries at sites such as Ernest Witte (Ha111981), 

Hitzfelder Cave (Givens 1968b), and Olmos Dam 

(Lukowski] 988) indicates that Late Archaic popula

tions in central and south Texas were increasing and 

becoming more territorial. 

Although inhabitants of the South Texas Plain near 

Brownsville and Rockport had begun to make pottery 

by about 1750 B.P., the northern part of the plain was 

still "pre-ceramic" until 1,000 years later (Story 

1985:45-47). Late Archaic points tend to be much 

smaller than Middle Archaic points. The most com

mon are Ensor and Frio types (Turner and Hester 

1993:114,122), both of which are short, triangular 

points with side notches. The Frio point also has a 

notched base (Turner and Hester 1993:122). Collins 

(l995:Table 2) recognizes three sites within central 

Texas with high-integrity Late Archaic components 

resting on stable landforms: Anthon, Loeve Fox, and 

41GT91 (Figure 3-1). 

Transitional Archaic 

A late subperiod or interval of the Late Archaic is 

frequently referred to as the Terminal Archaic or Tran

sitional Archaic. Weir (1976) defines the Terminal 

Archaic as 1650-1150 B.P., while Turner and Hester 

(1993) cite data placing the Transitional Archaic as 

2250-1250 B.P. Although Hester may lump current 

data into a Late Archaic period, he cautions that more 

evidence will likely result in what may be termed as a 

"Terminal Archaic" period during the latter part of 

the Late Archaic in south Texas. This Terminal Ar

chaic period is represented by diagnostics such as 

Ensor, Frio, and Matamoras points which appear to 

overlap the Late Archaic and Late Prehistoric periods 

(Hester 1995 :442). Weir (1976) believes this marked 

a transition period to localized area sites, a disappear

ance of burned rock middens and bison, and a reap

pearance of highly mobile hunters and gatherers. 

Others (Black and McGraw] 985; Peter 1982; Skel

ton 1977) argue that in some locations burned rock 

middens did not disappear and sites were more in

tensely occupied during the Transitional Archaic pe

riod. 



Late Prehistoric 

Collins (1995:385) recognizes that the commonly used 

date of 1200 B.P. for the end of the Archaic and begin

ning of the Late Prehistoric in central Texas is arbi

trary, and Hester (1995 :442) acknowledges the 

problematic issue of selected tools appearing at both 

Late Archaic and Late Prehistoric sites. A series of 

distinctive traits marks the shift from the Archaic to 

the Late Prehistoric period, including the technologi

cal shift to the bow and arrow and the introduction of 

pottery to central Texas and the northern South Texas 

Plain (Black 1989b:32; Story 1985:45-47). Most re

searchers agree the early Late Prehistoric period was 

a time of population decrease (Black 1989b:32). 

Though small burned rock middens associated with 

Scallorn and Edwards points have been found (Goode 

1991:71; Houk and Lohse 1993:193-248), they are 

rare. Settlement shifts into rockshelters such as Scor

pion Cave in Medina County (Highley et al. 1978) 

and Classen Rockshelter in northern Bexar County 

(Fox and Fox 1967) have been noted (Shafer 1977; 

Skinner 1981). Cemeteries from this period often re

veal evidence of conflict (Black 1989b:32). For ex

ample, an excavation of a burial just north of San 

Antonio (41BX952) revealed an Edwards point be

tween two lumbar vertebra (Meissner 1991). Sites 

from the Austin phase include Quinta Medina (Gud

erjan et al. 1992,1993) and Panther Springs Creek, 

41 BX228 (Black and McGraw 1985). Collins 

(1995:Table 2) recognizes eight central Texas sites 

with high integrity Late Prehistoric components rest

ing on stable landforms: Loeve Fox, Frisch Auf, Smith, 

Rush, Mustang Branch, Rocky Branch B, and Currie 

(Figure 3-1). 

Beginning rather abruptly at about 650 B.P., a shift in 

technology occurred. This phase is characterized by 

the introduction of blade technology, the first ceram

ics in central Texas (bone-tempered plainwares), the 

appearance of Perdiz arrow points, and alternately 

beveled bifaces (Black 1989b:32; Huebner 1991 :346). 

Prewitt (1985) and Black (1989b) suggest this tech

nology encroached from north-central Texas. Patter

son (1988), however, notes the Perdiz point was first 

seen in southeast Texas by about 1350 B.P., and was 

introduced to the west some 600-700 years later. Hes

ter (1995:444) recognizes this phase as the "best docu-
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mented Late Prehistoric pattern" throughout south 

Texas, with dates ranging between ca. 650/700 to 300/ 

350 B.P. (corresponding to Hester's A.D. 125011300 

to 1600/1 650). 

Steele and Assad (1986) argue for the occurrence of a 

distinct change in diet between the Late Archaic and 

the Late Prehistoric components in two sites in Choke 

Canyon Reservoir in south Texas. Analysis of the num

ber of identified specimens (NISP) shows a marked 

increase in artiodactyl elements present during the late 

Late Prehistoric, an increase largely due to the addi

tion of bison to the menu (Steele and Assad 1986:468). 

Huebner (1991) suggests that the sudden return ofbi

son to south and central Texas resulted from a more 

xeric climate in the plains north of Texas, and in

creased grassiness in the Cross-Timbers and Post Oak 

Savannah in north central Texas, fOlming a "bison 

corridor" into the South Texas Plain along the eastern 

edge of the Edwards Plateau (Huebner 1991 :354-355). 

Sites from this period frequently have associated bi

son (Black 1986; Black and McGraw 1985; Hender

son 1978; Hulbert 1985; Prewitt 1974). 

The only archaeological evidence that domesticated 

plants were ever introduced in south or central Texas 

is a single corncob found in Late Prehistoric context 

in Timmeron Rock Shelter (Harris 1985). This single 

cob is not enough to postulate there was ever a sig

nificant presence of maize in the area. Only the ar

rival of the Spanish brought significant cultivars to 

south and central Texas. 

Historic Period 

The end of the Late Prehistoric and beginning of the 

Historic period in both central and south Texas should 

be characterized by written accounts of European con

tact with indigenous groups. Collins (1995:386-387) 

offers that the Historic period then begins ca. 260 B.P. 

in central Texas. However in south Texas Hester 

(1995:450-451) agrees with Adkins and Adkins 

(1982:242) when he suggests that the indigenous 

groups may have been affected by European influence 

but we are only able to observe the materials in the 

archaeological record because the written accounts 



simply are not available. He would rather label this 

largely unknown period as the "Protohistoric." 

The cultural context for the historic groups in the study 

area is largely conditioned by the presence of outside 

ethnic groups and regional power struggles. The nu

merous small groups of Native Americans encoun

tered by the early explorers and later Spanish intrusions 

are addressed in many sources (Campbell 1983 ; Camp

bell and Campbell 1985; Hester 1989; John 1975; 

Newcomb 1961; Swanton 1952). The various later 

intrusive groups, such as Tonkawa, Lipan Apache, and 

Comanche, are also described by numerous research

ers (Ewers 1969; Hester 1989; Jones 1969; Kelley 

1971; Newcomb 1961,1993; Sjoberg 1953a, 1953b). 

At the beginning of the seventeenth century, many 

south Texas Indian groups were being pushed north

ward by continual Spanish expansion. By the mid-sev

enteenth century, a new pressure on the Indians 

indigenous to the area began to come from the north: 

a nomadic group, the Apache, had practiced limited 

agriculture, but changed to a more Plains-style of bi

son hunting once they acquired horses from the Span

iards (Campbell and Campbell 1985:27). Later, the 

Apaches were to be displaced by another group of 

nomadic, bison-hunting Indians-the Comanches

from the high-lands of central Texas (Campbell 

1991:111). 

A combination of migration, demoralization, inner

group conflict, disease, and death due to warfare frag

mented the native Indian groups, and forced continual 

mixing and remixing among them (Bolton 1915; 

Campbell 1975, 1991:345; Leon et al. 1961). Most of 

the native languages have been lost, although recent 

attempts at reconstruction are enlightening (e.g. 

Johnson 1994a; Johnson and Campbell 1992). The 

establishment and relocation of Spanish Catholic mis

sions along the San Antonio River in the late 1600s 

and early 1700s induced many groups to seek the rela

tive comfort and protection offered by a sedentary and 

peaceful coexistence (Campbell and Campbell 1985; 

Chipman 1992; de la Teja 1988; Habig 1968a, 1968b; 

Inglis 1964). Although fear of the invading Apache 

and Comanche pressured many of the Indians to seek 

the protection of missions, they were now exposed to 

26 

the exploitation of the Spanish (Campbell 1975:2, 

1991 :346-347). 

In the autumn of 1785, a treaty with the Comanches 

signaled the opening of a period of peaceful coexist

ence in which Comanches brought hides, meat, and 

tallow to the area to trade for goods and services not 

available elsewhere, such as blacksmithing and gun 

repair (Poyo and Hinojosa 1991:125-126). The few 

Comanche who entered the missions were apparently 

women and children who were captured during puni

tive raids by Spanish soldiers (Campbell and Camp

bell 1985:26). 

Apaches continued to range over the area between San 

Antonio and Laredo until the early 1800s, pushed 

southward by the invading Comanche who had moved 

into the Hill Country of central Texas (Campbell and 

Campbell 1985:27). Weary of warfare with the Co

manche, a few Apache began seeking asylum in the 

missions (McGraw and Hindes 1987:367; West 

1904:50). However, few landowners dared to live on 

their outlying lands until about 1840, when a treaty 

with the Apaches brought peace for a while (de la Teja 

1988: 167). 

In addition to the threat of attack by Native Ameri

cans who were defending their right to the land, early 

settlers were caught in the middle of political strife 

which resulted in warfare. Many battles ensued in

volving Spanish Royalist and Mexican soldiers, and 

Texan revolutionaries. One such battle, the Battle of 

the Medina, occurred a few miles south of Lackland 

on August 18, 1813, between revolutionary forces and 

Spanish Royalist forces. Known as the Green Flag 

Rebellion, a force of 1,400 men entered Texas from 

the neutral ground west of the Sabine River and swept 

through Texas to San Antonio, declaring Texas an in

dependent republic. General Jose Alvarez de Toledo 

y Dubois led the invading forces against General 

Joaquin de Arredondo and his Spanish Royalist army. 

Although not determined archaeologically, what be

gan as a running gun battle is believed to have culmi

nated in a standoff approximately 32 kilometers south 

of San Antonio in a sandy oak motte called "el enci

nal de Medina" between the Medina and Atascosa riv

ers. For revolutionary forces, this was bloodiest and 

most costly battle ever fought over Texas indepen-



dence, including the battles at the Alamo and San Ja

cinto; over 1,300 revolutionaries were killed, while 

only 55 Royalists were lost (Thonhoff 1985; Tyler 

1996:60]-602). 

As Texas became an independent republic in ] 836, 

and a state in 1845, army incursions from Mexico, 

the United States, and northern Texas continued to 

cause political strife and disruption of economic de

velopment (Fehrenbach 1978). The political environ

ment of the early government is addressed by Espey, 

Huston and Associates (1989). 

The newly formed government of Texas gave land 

grants that were large, consisting of around 5,000 acres 

for each property, and Spanish cattle ranching became 

prevalent south and southeast of San Antonio (Jack

son 1986). However, the political turmoil that perme

ated early Texas caused the near-complete European 

desertion of San Antonio following the Mexican War 

for Independence (Fehrenbach 1968). 

Around 1840, settlers from Germany and Alsace-Lor

raine and from other regions of the United States be

gan to flood into San Antonio. Many of the Germans 

moved into the Hill Country to the north, settling into 

communities such as Boerne, and raised sheep or cattle 

(Freeman 1994:5-9). As the sheep and cattle markets 

emerged in the 1880s, ranchers and farmers settled 

south and west of San Antonio (Flanagan 1974; Leh

mann 1969; Nickels et al. 1997). The introduction of 

twentieth-century technologies such as mills and im

proved methods of production have shaped the area 

as it exists today (Fox et al. 1989; Tyler] 996). 
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Chapter 4: Geoarchaeology of Lackland Air Force Base 

Lee C. Nordt 

Introduction 

The goals of the geoarchaeological investigation for 

Phase II cultural resource testing at Lackland Air Force 

Base were to: (1) refine the previously constructed 

geomorphic map; (2) further identify and describe the 

major stratigraphic units; (3) refine the relative and 

absolute temporal ordering of the stratigraphic units; 

and (4) infer how the age and environment of deposi

tion of the stratigraphic units influence prehistoric 

preservation potentials, especially at those sites as

sessed as part of the testing phase. 

Study Area 

The project area can be broadly divided into two geo

logic groups. Alluvial landforms and deposits are as

sociated with Medio Creek, whereas the uplands 

consist of surrounding hillslopes associated with bed

rock or colluvium. As mapped by Barnes (1983), the 

principal stratigraphic units in the uplands are the 

Upper Taylor Marl and Uvalde Gravel. The Upper 

Taylor Marl consists mainly of brownish gray mont

morillonitic clays. These sediments were deposited 

in a marine environment during the Cretaceous. The 

Uvalde Gravel is mapped on the interfluve on the 

western flank of the Medio Creek valley. It is com

prised of a veneer of caliche-cemented and loosely 

aggregated siliceous cobbles. The environment of 

deposition was fluvial, which represents the earliest 

evidence of stream aggradation in the area. The time 

of deposition is estimated to be Pliocene to early Pleis

tocene. 

Most soil delineations in the uplands are mapped as 

part of the Houston Black series (Taylor et al. 1991). 

All map units have a surface scatter of Uvalde Gravel, 

with occasional subsurface pockets of pebbles and 

cobbles. These soils are dark and clayey with high 

shrink-swell activity. During geoarchaeological inves-
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tigations, widespread colluvial deposits were identi

fied within the Houston Black map units in the up

lands. Colluvial soils differed in that they had loamy 

textures and numerous pebbles and cobbles through

out. 

Medio Creek is a low-order tributary of the Medina 

River. The modern Medio Creek channel contains 

meanders with both high and low radii of curvature. 

The larger meander loops were either inherited from 

a previous flow regime or created by structural con

trol of the underlying limestone. The Medio Creek 

drainage basin begins in the eastern part of Medina 

County, flows through the project area at about its mid

point, and finally empties into the Medina River in 

southwest Bexar County. The drainage basin covers 

primarily upper Cretaceous limestones and chalks both 

within and outside of the project area (Barnes 1983). 

Within the project area, the alluvial valley of Medio 

Creek is mapped as modern flood plain deposits in 

the upper half and as Pleistocene terrace deposits in 

the lower half (Barnes 1983). Geoarchaeological in

vestigations revealed a more complex alluvial se

quence than previously mapped along Medio Creek. 

Soils on alluvial landforms of Medio Creek are 

mapped principally as the Houston Black series (ter

race phase), Lewisville series, Trinity series, and Frio 

series (Taylor et al. 1991). These soils are clayey, with 

occasional accumulations of calcium carbonate fila

ments and nodules in the subsoil. 

Methods 

A geomorphic map was constructed for the project 

area using field observations, the Soil Survey of Bexar 

County, Texas (Taylor et al. 1991), the San Antonio 

Sheet of the Geologic Atlas of Texas (Barnes 1983), 

and the Department of Air Force topographic maps 

(1992, copies on file at CAR). Construction of the 



geomorphic map relied considerably on relative el

evations above the modern low-water channel of Me

dio Creek. 

Soil-stratigraphic descriptions were written from 18 

backhoe trenches (BHT) and seven archaeological test 

units (TU) following standards and procedures of the 

Soil Survey Division Staff (1993) and Folk (1980). 

Field observations, but not formal descriptions, were 

conducted at two additional test units. In total, test 

units from eight archaeological sites were observed. 

Four stratigraphic cross sections were constructed 

from the stratigraphy revealed in the backhoe trenches. 

Stratigraphic units were identified as unconformably 

bound packages of sediment. Buried unconformities 

were marked by erosional contacts. Surface uncon

formities consisted of the landforms uplands, terraces, 

and flood plains. 

Five bulk soil humate samples were collected for car

bon-14 assay. Analysis was performed by Beta Ana

lytic, Inc., reported in years before present (B.P.), and 

corrected for variations in carbon-D. Ages of diag

nostic artifacts were estimated using the cultural chro

nology of Turner and Hester (1993). 

Geomorphology and Stratigraphy 

Uplands 

The Upland geomorphic surface in the project area 

includes all landforms bordering the alluvial deposits 

adjacent to Medio Creek (Figure 4-1). The Uplands 

consist of a series of connecting hillslopes, many of 

which have formed from erosion or colluvial deposi

tion. Based on field observations, topographic analy

sis, and soil-stratigraphic descriptions from backhoe 

trenches and archaeological test units, the Uplands 

were divided into three landscape elements: High (H), 

Intermediate (I), and Low (L) surfaces (Figure 4-1). 

These surfaces differ in time offormation, slope gra

dient, soil development, and associated deposits. Most 

of these surfaces were mapped as part of the Uvalde 

Gravel by Barnes (1983). 
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High Surface 

The High surface (H) in the Uplands is situated above 

an elevation of213 m amsl in the southern part ofthe 

project area and above 226 m amsl in the northern 

part (Figure 4-1). The High surface fOlms the highest 

elevations in the project area, having remained above 

migrating channel knickpoints initiated during stream 

entrenchment in the late Quaternary. The landscape is 

gently rolling and relatively stable. 

Test Units N969 E999 and Nl 030 E997 at site 

41 BX 1 088 represent the stratigraphy associated with 

the High surface (Figure 4-1). Here, soils developed 

directly into Cretaceous marls and clays. They have 

black, very dark gray, dark grayish brown, and olive 

brown clayey profiles with subsoils enriched in cal

cium carbonate nodules and slickensides (Appendix 

A). Chert cobbles are scattered across the surface and 

occasionally occur in isolated pockets within the soils. 

It appears that the Uvalde Gravel was never very thick 

across the High surface, or that it was subsequently 

eroded during more recent episodes of landscape de

velopment. However, the degree of subsoil calcium 

carbonate development (Blum and Valastro 1994), 

indicates that the soils have been relatively stable since 

the late Pleistocene. This is consistent with the dis

covery of Early Archaic artifacts on the surface. 

Intermediate Surface 

The Intermediate surface (I) in the Uplands is situ

ated between an elevation of 198 and 210m amsl in 

the southern part of the project area and between 213 

and 226 m amsl in the northern part (Figure 4-1). This 

surface occurs on hillslopes with gradients ranging 

from 3 to 1 0 percent. These hillslopes grade down to 

either the T2 terrace or the Tl flood terrace ofMedio 

Creek. This suggests the slopes formed in equilibrium 

with Medio Creek when it was constructing flood 

plains at the level of 

the T2 terrace during the late Pleistocene, or the T1 

flood terrace during the early to middle Holocene. In 

some areas, the Intermediate surface appears to record 

a complex history oflandscape evolution represented 

by two or more geomorphic surfaces. 
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The stratigraphy associated with the Intermediate sur

face is shown in TUs Nl 035 E993 and Nl 020 E994, 

and BHT Gat 41 BXlll4; N979 E999 at 4IBXl 090; 

N1005 E994 (no description) at 4IBX1091; N987 

El 000 (no description) at 4IBX1 076; and BHT A at 

41 BX1 070 (Figure 4-1). These deposits typically con

sist of an abundance of matrix-supported pebbles and 

cobbles having pedogenic calcium carbonate rinds 

(Appendix A). The carbonate rinds occur on all grav

els and at all depths, inconsistent with pedogenic func

tions related to depth of leaching and calcium 

carbonate accumulation. As a result, these pebbles and 

cobbles appear to be inherited from transported Uvalde 

Gravel. The associated fine-earth sediments are mainly 

black, very dark gray, dark grayish brown, and olive 

brown clay loams with minor accumulations of cal

cium carbonate nodules in the subsoil. In sum, these 

areas appear to represent a veneer of colluvium de

rived from Uvalde Gravel situated on the margins of 

the High surface. Minimal pedogenesis also supports 

an early to middle Holocene age for deposition in most 

areas. The exception occurs at TU N1 020 E994 at 

41BXll14, where soil decalcification indicates a Pleis

tocene age for colluvial deposition. Older remnants 

of the Intermediate surface probably also occur where 

slopes grade down to the T2 terrace. 

Low Surface 

The Low surface (L) is not as widespread as the other 

two. It occurs as hillslopes at similar elevations as the 

Intermediate surface. However, the Low surface is 

steeper and typically grades down to the TO flood plain 

surface of Medio Creek (Figure 4-1). This indicates 

that the slopes formed during the middle to late Ho

locene from impingement of the modem Medio Creek 

channel, and associated tributaries and gullies, into 

the Intermediate surface. 

As a consequence of erosion of colluvial deposits from 

the Intermediate surface, soils associated with the Low 

surface have developed directly into Cretaceous clays. 

In contrast, Uvalde Gravel veneers the surface or up

per part of these soils in some areas. Soils of the Low 

surface were exposed in TU N969 E999 at 41 BX 1 088 

Area 3, and BHT 1 and BHT 2 at 4IBXl114 (Figure 

4-1). These soils consist of black, very dark gray, 01-
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ive, and olive brown clays, with few slickensides and 

calcium carbonate nodules in the subsoils. Scattered 

Uvalde Gravels occur on the surface and are diffusely 

distributed in the upper part of these soils. Stratigraphic 

position and minimal soil development support a late 

Holocene age for these slopes, as determined by geo

morphic principles. 

Summary of Uplands 

The Uplands within the project area record a complex 

history oflandscape development. Three Upland land

scape elements and associated deposits and soils were 

recognized. The High surface is the highest, oldest, 

and most stable of the three landscape elements. Deep 

clayey soils with well-developed calcium carbonate 

subsoils have formed. This surface may relate to the 

original Uvalde Gravel in elevation; however, it ap

pears to have been eroded sometime after deposition 

during the Pleistocene. 

The Intermediate Upland surface apparently formed 

in response to one or more episodes of landscape dis

section sometime between the late Pleistocene, when 

the T2 terrace was forming, and early to middle Ho

locene when the T1 flood terrace was forming. Wide

spread colluviation occurred at this time as Uvalde 

Gravel was reworked and transported to lower land

scape positions. Consequently, colluvial soils of the 

Intermediate surface contain an abundance of matrix

supported cobbles and pebbles with relict calcium 

carbonate rinds. 

The Low surface represents the last episode of land

scape development in the Uplands. This surface is the 

steepest and most unstable of the three landscape ele

ments. The Low surface formed in response to late 

Holocene channel erosion into the Intermediate sur

face. Soils have since developed directly into exposed 

Cretaceous clays and exhibit minimal development. 

Medio Creek 

Three late Quaternary alluvial landforms were mapped 

in the project area adjacent to Medio Creek: the T2 

terrace, the T1 flood terrace, and the TO modem flood-



plain (Figure 4-1). In addition, four late Quaternary 

alluvial stratigraphic units associated with the land

forms were recognized along Medio Creek. From old

est to youngest, they are: Unit I, Unit IT, Unit ill, and 

Unit IV. 

Terrace 2 (T2) 

The T2 terrace is the highest and oldest alluvial land

form mapped bordering Medio Creek. This terrace 

occurs on both sides of the Medio Creek valley at an 

elevation of 7 to 8 m above the modern low-water 

channel (Figure 4-1). The T2 terrace is gently rolling 

and not subjected to flooding. The Houston Black clay 

terrace, 0 to 1 percent slopes, and the Houston Black 

gravely clay, 1 to 3 percent slopes, are mapped on the 

this terrace (Taylor et al. 1991). Houston Black has 

minor accumulations of calcium carbonate nodules in 

the subsoil. 

Terrace 1 (Tl) 

The Tl flood terrace (T 1 )-situated 3 to 5 m above 

the modern low-water channel ofMedio Creek (Fig

ure 4-1 )--is the most extensively mapped alluvial 

landform in the project area. This flood terrace is as 

much as 1.5 km wide and may flood for brief periods 

during low frequency, high intensity rainstorms. For 

the most part, Tl is confined to the modern meander 

belt and local tributaries. An exception occurs west 

of sites 41BXll02 and 41BXll03 where an exten

sive area of T 1 is mapped outside of the modern me

ander belt (Figure 4-1). Consequently, further 

fieldwork may show that T 1 should be subdivided into 

an older and slightly higher Tl terrace along the outer 

valley margin, and a younger and slightly lower Tl 

terrace within the modern meander belt. The Tl flood 

terrace is mapped as the Lewisville silty clay 0 to 1 

percent slopes, the Houston Black clay terrace 0 to 1 

percent slopes, and the Houston Black gravely clay 1 

to 3 percent slopes (Taylor et al. 1991). Lewisville 

soils have minor accumulations of calcium carbonate 

filaments in the subsoil. Geoarchaeological investi

gations revealed that soils with these properties are 

actually of minor extent on the Tl flood terrace. 
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Terrace 0 (TO) 

The actively aggrading modern flood plain ofMedio 

Creek is mapped as TO (Figure 4-1). This surface is 

situated within the innermost part of large meanders 

and as narrow surfaces along straight channel segments 

2 to 2.5 m above the modern low-water channel. As 

mapped here, the TO flood plain is at least two times 

wider than the flood plain as mapped in the local soil 

survey (Taylor et al. 1991). The frequency of flood 

inundation is probably annual. The Trinity and Frio 

soils, frequently flooded, are mapped in this setting. 

These soils are clayey throughout and exhibit weak 

profile development. Geoarchaeological investigations 

revealed that soils in the TO flood plain are much more 

stratified than as mapped by Taylor et al. (1991). 

Unit I 

Based on stratigraphic position and degree of soil de

velopment, the oldest alluvial unit in the project area 

is associated with the T2 terrace ofMedio Creek. This 

alluvium is designated as Unit I as shown in BHT 8 

(Figures 4-1 and 4-2). Unit I has been pedogenically 

weathered to a black silty clay loam surface horizon 

over a subsoil consisting of very dark grayish brown 

to brownish yellow silty clays (Appendix A). Slick

ensides and calcium carbonate nodules have also de

veloped in the subsoil. The grain-size of Unit I as 

exposed in BHT 8 appears to represent a fine-grained 

flood basin facies. 

A clay increase with depth, decalcification of the sur

face horizon, and calcium carbonate accumulation in 

the subsoil, indicates significant weathering of Unit I. 

Based on the oldest carbon-l 4 age from the Holocene 

valley fill of Medio Creek, Unit I is older than ap

proximately 5000 B.P. However, Nordt and Hallmark 

(1990) observed a decalcified surface horizon in an 

alluvial soil in central Texas that dated to approxi

mately 15,000 B.P. This suggests that deposition of 

Unit I and construction of the T2 terrace along Medio 

Creek may have terminated near 15,000 B.P. 
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Unit II 

The three remaining alluvial units occur within the 

Holocene valley ofMedio Creek. The oldest of these 

deposits is Unit II, which is associated with the T1 

flood terrace based on exposures provided by BHT 9, 

BHT 7, BHT C, BHT D, BHT E, BHT I, and TU 

N1050 E970 at 4 lBXll 03 (Figures 4-1-4-4). Unit II 

forms the constructional T1 flood terrace surface in 

the vicinity ofBHT 7 and BHT E. In BHT 7 (Figure 

4-3), there was an abundance of pebbles and cobbles 

throughout (Appendix A). These deposits have been 

weathered to black to dark grayish brown silty clay 

loam surface horizons over yellowish brown subsoils 

having calcium carbonate pendants on the bottoms of 

pebbles and cobbles. As indicated by the grain size 

and grain-supported pebbles and cobbles, BHT 7 ex

poses a channel facies of Unit II. 

In BHT E (Figure 4-4), Unit II has been weathered to 

a very dark gray silty clay loam surface horizon over 

a very dark gray to brown silty clay loam subsoil with 

few to common slickensides and calcium carbonate 
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nodules (Appendix A). Only few matrix-supported 

pebbles occur throughout. Grain-size distribution in

dicates that the area around BHT E represents a flood 

basin facies of Unit II. 

Unit II was also exposed in the lower part ofBHT 9, 

BHT C, and BHT D where it has been truncated and 

buried by recent alluvium (Figures 4-2 and 4-1). In 

these areas, Unit II was pedogenically altered to yel

lowish brown to grayish brown clay loams with cal

cium carbonate filaments and nodules in the subsoils 

(Appendix A). Few matrix-supported pebbles were 

scattered throughout. According to stratigraphic po

sition, grain-size distribution, and degree of carbon

ate development, this unit is correlated to the flood 

basin facies of Unit II. 

Several lines of evidence constrain the timing of depo

sition of Unit II. In Unit II as exposed in BHT 9, a 

carbon-14 age of 4890±80 B.P. (Beta-9071 9) was ob

tained from a bulk humate sample collected at a depth 

of 120 to 130 em (Figure 4-2). In Unit II as exposed in 

BHT C, a carbon-14 age of3620±70 B.P. (Beta-96366) 
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was obtained from bulk humates collected at a depth 

of 118 to 128 cm (Figure 4-4). Near BHT E, surficial 

time-diagnostic artifacts indicate that deposition of 

Unit II terminated between 4400 to 2600 B.P. (Figure 

4-4). In sum, these ages indicate that Unit II deposi

tion began in the early to middle Holocene and termi

nated sometime between 5000 and 3500 B.P. An 

episode of pedogenesis then proceeded up until no 

later than 1800 B.P. in the vicinity of BHT C, BHT D, 

and BHT 9 when Unit II was truncated and buried by 

Unit m channel deposits. Pedogenesis has continued 

up until the present near BHT 7 and BHT E where 

Unit II has not been truncated and thus forms the con

structional T1 flood terrace. 

Unit III 

The youngest deposit associated with the TI flood 

terrace was Unit III. This unit was exposed in BHT 9, 

BHT 4, BHT B, BHT C, and BHT D (Figures 4-1-

4-4). Unit m forms the constructional surface of the 

TI flood terrace within the modem meander belt. 

In BHT 9, BHT B, BHT C, and BHT D, Unit m un

conformably buries Unit II (Figures 4-2 and 4-4). Here, 

Unit m consists of a fining-upward sequence from 

basal channel pebbles and cobbles to clay loams with 

few matrix-supported pebbles (Appendix A). The sur

face horizons are very dark gray, with dark grayish 

brown to very dark grayish brown subsoils. The sub

soils also have few to common calcium carbonate pen

dants on gravel bottoms. In BHT 4 (Figure 4-3), Unit 

III exhibits a thick basal channel facies consisting 

mainly of well-sorted pebbles that conformably grade 

up into a weakly developed buried soil consisting of 

grayish brown to light brownish gray clay loams (Ap

pendix A). The presence of shale clasts in the buried 

soil suggests minimal pedogenesis before burial by 

Unit m sediments with few matrix-supported pebbles. 

These upper deposits form the Tl flood terrace sur

face, which has been pedogenically altered to very 

dark gray to black surface layers over a very dark gray 

subsurface layer. 

Unit m marks a shift to coarse-grained channel depo

sition possibly in response to increased flood magni

tudes. In contrast, Unit II was dominated by localized 
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channel deposits connected by thick fine-grained flood 

basin facies. 

The timing of deposition of Unit m is constrained by 

one bulk humate carbon-14 age, time-diagnostic arti

facts, and temporal bracketing by Unit II and Unit IV. 

Carbon-l 4 ages from Unit II and Unit IV confine depo

sition of Unit m to between 3620±70 B.P. (Figure 

4-4, BHT C) and 1780±90 B.P. (Beta-90nO) (Figure 

4-2, BHT 10). Consistent with stratigraphic bracket

ing, a carbon-14 age of] 830±70 B.P. (Beta-90718) was 

obtained from the buried soil in BHT 4 of Unit m 
(Figure 4-3). Furthermore, artifacts from the upper part 

ofBHT B and BHT C indicate that deposition of Unit 

m terminated sometime between 2600 B.P. and 1400 

B.P. (Figure 4-4). This is also consistent with the car

bon-14 age of 1830 B.P. from BHT 4 in Unit m. In 

sum, Unit m was apparently deposited between ap

proximately 3500 and 1800 B.P. The T1 flood terrace 

has since remained relatively stable except for brief 

periods of inundation from high magnitude floods. 

Unit IV 

Unit IV was the youngest alluvial unit ofMedio Creek 

recognized in the project area. It is associated with 

the TO flood plain within the narrow modem meander 

belt. Apparently the Unit IV channel down cut at the 

current topographic contact between T1 and TO. Unit 

IV deposition and construction of TO subsequently 

proceeded at a slightly lower elevation as the channel 

migrated away from the erosional scarp to its present 

position. 

Unit IV was exposed in BHT 10, BHT 3, BHT 5, BHT 

6, and BHT F (Figures 4-1, 4-2, 4-3, and 4.5). The 

stratigraphy of Unit IV is more complex than that of 

the other alluvial units. Several punctuating intervals 

oflandscape stability and soil formation occurred dur

ing deposition. This complexity is reflected in the pres

ence of several stacked packages of sediment that fine 

upward from basal pebbles and cobbles to black and 

very dark grayish brown silty clay and silty clay loams 

(Appendix A). The upper fine-grained sediments of 

each sediment package were altered to an A horizon, 

which subsequently became buried. This sedimento

logical sequence indicates continued shifts in flood 



magnitude and frequency not evident in the older strati

graphic units. A veneer of loamy historic alluvium 

appears to bury Unit IV within the confines of the TO 

floodplain in some areas. However, because of its lim

ited extent and thickness, the historic alluvium was 

not formally recognized. 

The youngest carbon-14 age from Unit III demon
strates that deposition of Unit IV began sometime af

ter 1830 B.P. (Figures 4-3). Bulk humate carbon-14 

ages obtained from the lower of two buried A hori

zons in BHT 10 and BHT 3 were I 780±90 B.P. (Fig

ure 4-2) and 1220±70 B.P. (Beta-9071 7) (Figure 4-3), 

respectively. These ages demonstrate that Unit IV 

deposition was initiated after 1800 B.P. and has con

tinued up until Historic times. 

Regional Correlation 

The ages of the alluvial landforms and stratigraphic 

units along Medio Creek generally correlate with other 

late Quaternary alluvial stratigraphic sequences in 

central Texas. Blum and Valastro (1989, 1994), along 

the Pedernales and Colorado rivers, and Nordt (1992), 

along Cowhouse Creek, identified a late Pleistocene 

terrace dating to between 14,000 to 20,000 B.P. This 

terrace appears to correlate with the T2 terrace and its 

associated Unit I deposit in the project area. 

Nordt (1992, 1995) dated an early Holocene fine

grained alluvial unit to between 8000 and 4500 B.P. 

along several low-order tributaries in central Texas. 

Blum and Valastro (1989, 1994) identified an early 

Holocene alluvial unit along the Pedernales and Colo

rado rivers dating to between approximately 10,000 

and 5000 B.P. It appears that part of the T1 flood ter

race and all of Unit II along Medio Creek correlates 

with these stream systems for the early to middle Ho

locene. 

Unit III of the T1 flood terrace ofMedio Creek gener

ally correlates with late Holocene alluvial units iden

tified along the Pedernales River (Blum and Valastro 

1989), Colorado River (Blum and Valastro 1994), and 

numerous low-order streams in central Texas (Nordt 

1992,1994). These deposits dated to between approxi

mately 4000 and 600 B.P. As with Unit III along Me-
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dio Creek, these stream networks also displayed an 

increase in coarse-grained sediment load. 

Modem alluvial units along other central Texas 

streams were deposited during the last 1,000 years 

(Blum and Valastro 1989, 1994; Nordt 1992, 1995). 

This is inconsistent with the timing of deposition of 

Unit IV of Medio Creek, which began shortly after 

1800 B.P. 

Summary and Conclusions 

This section provides a summary ofthe geologic strati

graphic sequence and associated potential archaeologi

cal distributions in the project area. The summary 

discussion is divided into two sections: Stratigraphy 

(Table 4-1) and Geoarchaeology (Table 4-2). 

Stratigraphy 

The stratigraphic setting in the project area can be 

divided geomorphically into uplands and alluvium, and 

associated surface and subsurface ages (Table 4-1). 

The Uplands are subdivided into three landscape ele

ments. The High surface is relatively stable, has deep 

soils, and occurs on the margins ofthe project area at 

the highest elevations (Figure 4-1). This surface is 

Pleistocene in age; however, the associated deposits 

are Cretaceous (Table 4-1). 

The Intermediate surface was constructed by deposi

tion of coarse-grained colluvial deposits. Deposition 

probably began at the Pleistocene to Holocene bound

ary in response to widespread channel downcutting 

(Table 4-1). This surface grades down to both the T2 

terrace and T1 flood terrace ofMedio Creek. The chan

nel downcutting episode was probably accompanied 

by drier climatic conditions, which together initiated 

widespread erosion on the margins of the High sur

face and subsequent colluviation on the Intermediate 

surface. 

The Low surface is principally erosional, having 

formed in the late Holocene in response to channel 

and gully impingement into the Intermediate surface 



Table 4-1. Surface and Subsurface Chronology of the Major Stratigraphic Units 

Chronology 
Stratigraphy 

Surface Subsurface 

'" 
I High Pleistocene Cretaceous I 

'"0 
I:: 

Intermediate Pleistocene-mid Holocene ..s Pleistocene-mid Holocene 

I 
0.. 

:;J 
Low late Holocene Cretaceous 

I 

T2-Unit I Pleistocene Pleistocene 

E Tl-Unit II mid Holocene early-mid Holocene 
;::I ..... 
;> Tl-Unit III late Holocene late Holocene ;::I 

:::::l 

<: TO-Unit IV modern late Holocene-modern 

Table 4-2. Relation Between the Surface and Subsurface Stratigraphic Sequence 

and Preservation Potentials for the Cultural Record 

Period 
Surface 

Upland Upland Upland 

(H) (I) (L) 

Paleo indian 

Early Archaic * 
;1' -' 

Middle Archaic * * 
Late Archaic * 

w 
"' 

Transitional 

Archaic-Historic 
{i} * * 

(Table 4-1). Erosion subsequently exposed Cretaceous 

sediments into which shallow soils have formed. The 

Low surface is the least extensive of the three sur

faces mapped in the project area (Figure 4-1). 

The late Quaternary history of Medio Creek is re

corded in three alluvial landforms and four associ

ated alluvial deposits (Table 4-1). Deposition of 

Unit I and construction of the T2 terrace occurred in 

the late Pleistocene. Deposition appears to have been 

largely by a fine-grained meander belt. An episode of 

channel trenching occurred across the Pleistocene to 

Holocene boundary. Following downcutting, Unit II 

Stratigraphic Chronology 

T2 

* 

* 
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Subsurface Units 

T1 TO I II III 
Colluvium 

IV 
(I) 

* * 

* * * 
* * 

* * * 

was deposited and the Tl flood terrace constructed in 

the early to middle Holocene. Depositional facies in

clude both channel and flood basins, with the latter 

being more widespread. Unit ill was deposited dur

ing the late Holocene. During this time, Unit ill chan

nel gravels truncated and buried Unit II principally 

within the modem meander belt of Medio Creek. In 

some areas, Unit ill consists of a thick alluvial fill, 

whereas Unit II was completely truncated. The last 

major episode of channel down cutting along Medio 

Creek occurred in the late Holocene shortly after 

2000 B.P. Deposition of Unit N and construction of 

the modem TO flood plain followed. The TO flood 



plain is confined to a narrow zone bordering the mod

em Medio Creek channel. Unit IV records alternating 

high- and low-magnitude floods. 

Geoarchaeology 

Based on the Quaternary landscape history of the 

project area, general inferences can be made for pres

ervation potentials of the surface and subsurface cul

tural record (Table 4-2). Paleoindian sites will be 

largely confined to the High Upland surface and to 

the T2 terrace ofMedio Creek. Subsurface preserva

tion will be minimal because of the paucity of sedi

ments dating to this time period. 

The Early Archaic record may be distributed across 

the High and Intermediate surfaces in the Uplands and 

the T2 terrace in the alluvial valley of Medio Creek. 

Preservation in the subsurface will be limited to Unit 

II and upland colluvium associated with the Interme

diate surface. Preservation of the Middle Archaic 

should occur on the High and Intermediate surfaces 

in the Uplands and on the T2 terrace and Tl flood 

terrace in the alluvial valley (Table 4-2). The Middle 

Archaic may be buried within parts of Unit II, in most 

of Unit III, and in colluvium associated with the Inter

mediate surface. However, preservation in primary 

contexts in Unit III and in colluvium may be limited 

because of the predominance of coarse-grained chan

nel and gully facies. 

The Late Archaic record may be distributed across all 

landforms except the Low Upland surface and TO 

(Table 4-2). In the subsurface, it will be preserved 

mainly in Unit III. However, as stated above, poten

tial for preservation in primary contexts may be low. 

The Transitional Archaic to Historic record may be 

preserved on all landforms, but buried only in Unit 

IV. Frequent high-magnitude floods may have limited 

preservation in primary contexts. The geologic record 

in the project area biases preservation of surface sites 

to the Transitional Archaic to present (Table 4-2). 

Furthermore, as landform age increases, there is 

greater potential for preservation of palimpsests of 

sites spanning numerous cultural time periods. Sites 

dating to all cultural divisions except Paleo indian have 

a reasonable potential for subsurface preservation. 
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However, there will be a slight bias towards subsur

face preservation of the Early Archaic because envi

ronments of deposition associated with other Holocene 

deposits were not as favorable for preservation in pri

mary contexts. 



Chapter 5: Results of Archaeological Investigations 

Brett A. Houk, David L. Nickels, Lee C. Nordt, and C. Britt Bousman 

Introduction 

Eight prehistoric archaeological sites at Lackland Air 

Force Base Medina Annex were tested to assess their 

eligibility for listing on the National Register of His

toric Places (NRHP) in compliance with Sections 106 

and 110 of the National Historic Preservation Act 

(NHPA). Two of the sites, 41BX11 02 and 41BXII03, 

are situated in terraces adjacent to Medio Creek. The 

remaining six sites, 41BXI070, 41BXI076, 

4IBX1088, 4IBXI090, 4IBXI091, and 4IBXI114, 

are located in the surrounding uplands. Sites 

41BXI076 and 41BXI088 are located outside of the 

primary and secondary impact areas and were inves

tigated in accordance with Section 110 of the NHPA. 

For each of the tested sites, this chapter describes the 

site's setting, reviews the previous investigations, out

lines the level of effort employed during testing, and 

describes the results of the testing as they relate to 

site size, depth, stratigraphy, and material culture. This 

discussion is organized into three sections: Medina 

Annex Housing Area (Alternate 1), Medina Annex 

Dog Training Area (Alternate 2), and sites outside the 

impact areas. Formal recommendations about signifi

cance for each site are given in Chapter 6. 

Medina Annex Housing Area 

(Alternate 1) 

Site 41BXI088 

Site Setting 

Site 41BXI088 occurs on the Upland surface in the 

southeast part of the project area. This large site cov

ers approximately 166,000 m2 (41 acres) and is to the 

east of Medio Creek (Figure 5-1). It ranges in eleva

tion from approximately 222.5 m amsl at its highest 
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point to 198 m amsl sloping toward Medio Creek, 120 

m to the west. The upper elevations are relatively flat, 

and judging from the densities of fire-cracked rock, 

informal and formal tools, and occasional pieces of 

ground stone, these are the areas with the most inten

sive occupations. Steep slopes toward the south and 

west portions of the site are littered with evidence of 

early stage reduction such as cores and quarry blanks. 

Raw materials in the form of Uvalde gravels are 

present across the entire site but occur more heavily 

along its western slope and along both sides of an in

termittent east-west drainage that dissects its south

ern end. Dense upland vegetation includes mesquite, 

persimmon, hackberry, agarita, assorted cacti, and 

herbaceous weeds and grasses. 

Most of the impacts to 4IBXI088 have been from 

erosion: the most severe is a deep gully cutting through 

the center of the site. The Air Force has cleared sev

eral intersecting, grass-covered roads and fire breaks 

through the site. The piling of debris along the sides 

of these roads suggests mechanical clearing resulted 

in the destruction of the upper 10 to 20 cm of the site 

within these impact areas. Despite these disturbances, 

huge areas remain virtually undisturbed because the 

site is so large. 

Previous Investigations 

During the initial survey, CAR field crews excavated 

two shovel tests and inventoried three 5-m radius 

dogleashes. One shovel test was sterile, but the other 

contained artifacts in the upper 30 cm. The dogleashes, 

all of which were placed in the north half of the site 

where artifact concentrations were greatest, contained 

38,42, and 109 artifacts, respectively. The collection 

of artifacts from the site included two Guadalupe tools, 

one Pedernales point, and one Lange point (Nickels 

et al. 1997). 



41BX1088 

Figure 5-l. Site map, 4IBXI088. Collection areas are represented by shading CTUs not shown). 
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Level of Effort 

Because 4IBX 1088 is such a large site, the testing 

methodology was modified slightly. Three separate 

collection areas, each corresponding to the approxi

mate location of one of the survey dogleashes, were 

staked and investigated. Within each area (designated 

Area 1 to 3 from north to south), sixteen 5-x-5-m CUs 

were collected, and one l-x-l-m test unit was exca

vated (Figures 5-2-5-4). The actual site boundaries 

were not remapped, but the three tested areas were 

mapped together using a total station. No shovel tests 

or backhoe trenches were excavated at the site. 

Site Size and Depth 

The testing project did not attempt to relocate the site 

boundaries, so the survey estimate of 166,000 m2 has 

not been revised (e.g. Nickels et al. 1997). At each of 

the three areas, the test units were excavated to 100 

cm below the surface (bs). In each case, artifacts were 

present in every level, although the quantity dimin

ished dramatically below 20 cm in depth. 

Testing Results 

Geoarchaeological Assessment 

This site was divided into three areas. TU N1156 

EI038 was excavated in Area 1 approximately 26 m 

above the modem low-water channel (Figure 5-5). TU 

NI030 E997 was excavated in Area 2 about 21 m 

above the modem low-water channel, and TU N969 

E999 was excavated in Area 3 about 21 m above the 

modem low-water channel. 

The soils in an areas of site 41 BXl 088 have high clay 

content and shrink-swell properties (Appendix A). 

Only few matrix-supported pebbles occur throughout 

most profiles. An occasional pocket of pebbles within 

the soil probably originated from mixing of surface 

Uvalde Gravel lag along biological channels or from 

falling into surface desiccation cracks. TUs N1l56 

E 1 038 at Area 1 and TU N 1 03 0 E997 at Area 2 occur 

on the High Upland surface. These soils have thick 
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dark profiles with significant subsurface accumula

tions of calcium carbonate (Figure 5-5). This degree 

of soil development is consistent with a Pleistocene 

age. TU N969 999 at Area 3 is situated on an ero

sional remnant of the Low Upland surface. The soils 

here are thinner and lighter colored, having more simi

larities to the underlying Cretaceous bedrock. 

The sediments in all three areas of site 41 BX1 088 are 

probably Cretaceous in age and have little potential 

for containing buried cultural materials in a primary 

context. Cretaceous age shark teeth recovered from 

TU N969 E999 at Area 3 in Levels 4, 5, 6, 9, and 10 

apparently support the hypothesis that these upland 

soils are developing in situ out of the underlying bed

rock. However, because of surface cracking, artifacts 

could become incorporated at depth in the soils. Fol

lowing the proposed model oflandscape evolution for 

the Uplands (Chapter 3), sites on the High surface 

could span the entire known prehistoric cultural record 

in central Texas. However, because of more recent 

surface erosion, sites on the Low surface should be 

Transitional Archaic or younger. 

Archaeological Investigations 

The investigations at 41 BX 1 088 identified two fea

tures and recovered 8,154 artifacts, including 6,649 

pieces of debitage, 338 bifaces, 132 unifaces, 1008 

cores, 17 projectile points, one mano, one stone pen

dant, two Leon Plain sherds, and two hammerstones 

(Table 5-1). The archaeological testing at 41 BX 1088 

revealed distinctly different artifact assemblages from 

each of the three areas examined. Rather than discuss

ing each area separately, the results of the investiga

tions are summarized by comparing the three 

assemblages (Table 5-2). This discussion is divided 

into comparisons of diagnostic artifacts, features, sur

face artifact counts and distributions, subsurface test

ing, and the nature of the artifact assemblages. 

Diagnostic Artifacts 
Sixteen diagnostic artifacts, two untyped projectile 

points, one arrow point blank, and one dart point blank 

were recovered at41BX1 088. These artifacts are sum

marized in Table 5-3. All these artifacts were recov

ered from the surface of the site in Areas 1 and 2 with 
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the exception of one untyped dart point which was 

found in the first excavation level ofTU N1156 E1038 

at Area 1. Of the diagnostic artifacts, all except the 

Pedernales point from Area 1 and the two Guadalupe 

tools (one unifacial and one bifacial) from Area 3 date 

to either the Transitional Archaic or Late Prehistoric 

time periods. The diagnostic artifacts are illustrated 

in Figures 5-6 to 5-9. 

Table 5-l. Artifacts from 41BX1088 

Artifact Type Surface TUs IF Total 

Debitage 6269 380 0 6649 

Bifaces 329 1 9 339 

Unifaces 127 4 1 132 

Cores 990 16 4 1010 

Projectile Points 16 1 0 17 

Ceramic Sherds 1 0 1 2 

Pendant/plu mmet 1 0 0 1 

Hammerstones 2 0 0 2 

Manos 1 0 0 1 

Total 3140 155 12 8154 
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Features 

At Area 2, two features were documented during the 

testing project. Both features are located on the sur

face of the site and consist of alignments formed by 

large stones (Figure 5-3). Feature 1 consists of an oval 

stone alignment (Figure 5-10) and two adjacent cur

vilinear stone alignments (Figure 5-11). The oval part 

of the feature measures approximately 2.5 x 3.5 m. 

The alignment is approximately 25 em wide and is 

formed by a single course of stones. One curvilinear 

section is located one meter southwest of the stone 

circle and is approximately 5.75 m long. It is also con

structed of a single course of stones, approximately 

25 m wide. The second curvilinear section was dis

covered in the southeast corner of the cleared area 

and apparently extends beyond the limits of the clear

ing. It may be a second oval shaped arrangement of 

stones. Feature 2 is located 14 m north of Feature 1 

(Figure 5-12). It consists of two parallel stone align

ments, three meters long, formed by single courses of 

stone approximately 35 em wide. 

Feature 1 has been disturbed by modern dumping of 

broken cinder blocks. Although the alignments may 

be Historic in age, no records of any Historic occupa-



Table 5-2. Artifacts by Area at 4IBX1088 

Artifact Type Area 1 Area 2 Area 3 Total 

Debitage 3374 1275 2000 6649 

Bifaces 111 62 166 339 

Unifaces 56 11 65 132 

Cores 276 122 612 1010 

Projectile Points 15 2 0 17 

Ceramic Sherds 2 0 0 2 

Pendant/plummet 0 1 0 1 

Hammerstones 0 1 1 2 

Manos 1 0 0 I 

Total 3835 1474 2844 8153 

Table 5-3. Diagnostic Artifacts from 41BXI088 

Area Artifact Type # Time Period 

I Leon Plain body sherd I Late Prehistoric (late) 

Leon Plain rim sherd 1 Late Prehistoric (late) 

Perdiz arrow point I Late Prehistoric (late) 

Perdiz preform 1 Late Prehistoric (late) 

Scallorn arrow point 2 Late Prehistoric (early) 

Edwards arrow point 1 Late Prehistoric (early) 

Arrow point blank I Late Prehistoric 

Fairland dart point I Tran sitional Archaic 

Frio dart point 2 Transitional Archaic 

Ensor dart point 1 Tran sitional Archaic 

Darl dart point I Tran sitional Archaic 

Pedernales dart point I Middle Archaic 

Untyped dart point 2 Unknown 

Dart point blank I Unknown 

2 Perdiz preform 1 Late Prehistoric (late) 

Fairland dart point 1 Transitional Archaic 

3 Guadalupe tool 2 Early Archaic (?) 

tion for this area of the base was found during the sur

vey-level archival research (Nickels et al. 1997). 

Surface Collections 

The intensive surface collecting of 16 CUs at each of 

the three areas of 4IBX1088 recovered 7,733 chipped 
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stone artifacts, the majority (81 percent) of which 

were debitage. The greatest number of chipped stone 

artifacts was recovered from Area 1. Area 2, located 

approximately midway between Areas 1 and 3, con

tained considerably fewer chipped stone artifacts 

than the other two. 

Differences in the surface collections from the three 

areas are apparent in the frequencies of non-deb

itage chipped-stone artifacts. In each of the three 

areas, the most common non-debitage artifact was 

cores, but the number of cores as a percentage of 

the total non-debitage artifacts from Area 3 was ap

proximately 10 to 12 percent higher than at Areas 1 

and 2. The assemblage from Area 2 had an unusu

ally high percentage of bifaces when compared to 

Areas 1 and 3. Area 1 had considerably more pro

jectile points than the other two collection blocks 

(Table 5-4). 

Excavation Units 
One l-x-1-m test unit was excavated at each of the 

three areas at41BXI088. No features were encoun

tered in any of the units. The greatest quantity of 

debitage was recovered from TU Nl156 EI038 at 

Area 1 (Figure 5-5). This unit was located within 

the CU from which the two Leon Plain ceramic 

sherds had been recovered. Figure 5-l3 shows the 

dramatic decrease in debitage with depth in this unit. 

One untyped dart point-the only projectile point 

from 41BXI088-was found in Levell of this unit, 

6 cm bs. 

At the other two areas, the amount of debitage was 

considerably lower than at Area 1, but material was 

present intermittently as deep as 90 cm bs at Area 

3. The geoarchaeological assessment of the site in

dicates that the sediments are Cretaceous or older, 

meaning that any material encountered at depth is 

in a secondary context. 

Twenty-six flotation samples were collected during 

the excavations; one from each excavated level per 

unit. Based on the geoarchaeological assessment of 

the site and the results of the analysis of samples 

from 4IBX1114, another upland site, the samples 

from 4IBX1088 were not analyzed. 
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Figure 5-6. Area 1, 41BX.1088, Late Prehistoric diagnostic artifacts. a: Perdiz; b: Perdiz prefonn; c, d: Scallom; 

e: Edwards; f: Arrow pomt blank; g, h: Leon Plain sherds. 

Artifact Assemblages 
A comparison of the artifact assemblages from each 

of the areas reveals some interesting variations. In the 

debitage category (Table 5-5), the most common flake 
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type is platfonn/core preparation at all three areas, 

but the relative frequency of this type is 11 percent 

higher at Area 3 than at the other two areas. Con

versely, biface manufacturing flakes and biface thin-
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Figure 5-9. Area 3, 41BX1088, Guadalupe tools. 

Figure 5-10. Oval stone alignment at Feature 1, Area 2, 41BX1088. 
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Figure 5-11. One of the curvilinear stone 

alignments at Feature 1, Area 2, 41BX1088. 

Figure 5-12. Feature 2, Area 2, 41BX1088. 

Table 5-4. Percentages of Non-Debit age Chipped Stone 

Artifacts by Area at 4IBX1088 (Surface Only) 

Artifact Type Area 1 Area 2 Area3 Total 

Cores 59.5 62.1 72.9 67.4 

Bifaces 24.4 31.0 19.3 22.4 

Unifaces 12.5 4.6 7.5 8.7 

Projectile Points 3.1 1.0 0.0 1.0 
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age number of flakes scars per 

core is 4.7 with a median value 

of3. At Area 2, where the num

ber of cores was comparatively 

low (n=122), the average num

ber offlake scars per core is 5.6 

with a median of 4. At Area 1 

where the greatest amount of 

debitage was recovered, the av-

erage number offlake scars per 

core is 6.4 with a median of 5. 

The split-cobble technology 

originally recognized at 

41BXI091 is present in the 

Figure 5-13. Debitage by level, TUN1056 E1038, 41BX1088, Area 1. 

41BXI088 assemblage, as 

well. Twenty-seven split 

cobble cores were found at 

ning/resharpening occur more frequently in the assem

blages from Areas 1 and 2 than from Area 3. 

A comparison of the cores (Table 5-6) collected at 

each area shows that at Area 3, where cores account 

for 73 percent of the non-debitage artifacts, the aver-

Area 3 compared to four at Area 1 and none at Area 2. 

A total of 339 bifaces was collected at 4IBXI088; 

III from Area 1, 62 from Area 2, and 166 from 

Area 3 (Table 5-7). While 79 percent ofthese are early 

stage bifaces, there are some important differences. 

Table 5-5. Relative Frequencies of Flake Types as Percentages at 4IBX1088. 

Flake Type Areal Area2 Area3 Total 

Biface manufacturing 17.1 19.4 7.4 14.7 

Biface thinning/resharpening 2.0 2.2 0.6 1.6 

Uniface Manufactureiresharpening 0.8 1.5 D.2 0.8 

Blade 1.4 0.3 0.2 0.8 

Platform/core preparation 73.1 73.4 84.8 76.7 

Notching 0.0 0.5 0.0 D.I 

Sequence 0.4 0.0 0.2 0.2 

In determinate 5.3 2.7 6.6 5.1 

Total 100.0 100.0 100.0 100.0 

Table 5-6. Cores by Area at 4IBX1088 

Area 1 Area2 Area3 

Category Flake Scars Flake Scars Flake Scars 
# 

#/core # #/core # #/core Total 

avg. median avg. median avg. median 

Total number of cores 276 122 612 1010 

Number of analyzed cores 143 6.4 5 61 5.6 4 309 4.7 3 513 
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Table 5-7. Number of Bifaces at 41BXI088 by Area 

Reduction Area 1 Area2 Area 3 Total 

Early 68 47 153 268 

Middle 37 11 10 58 

Late 5 4 3 12 

Indeterminate 1 0 0 1 

Total 111 62 166 339 

Sixty-five percent of these bifaces are complete. A 

single Guadalupe biface CUI 8) was found at Area 3. 

The unifaces at 4IBXI088 were divided unevenly 

across the three areas (Table 5-8). Interestingly, Area 

3 had the greatest number of formally modified uni

faces and of unifaces in general. One of the four for

mally modified unifaces from Area 3 was a unifacial 

Guadalupe tool CUI 9). As with other sites in the test

ing proj ect, minimally retouched unifaces account for 

the greatest percentage ofthe sample. 

Table 5-8. Number of Un if aces at 4IBX1088 

by Area 

Degree of Retouch Area 1 Area 2 Area3 Total 

Expedient 12 3 18 33 

Minimal 43 7 43 93 

Formal 1 1 4 6 

Total 56 11 65 132 

Ground- and battered-stone artifacts were recovered 

from all three areas of 4IBXI088. At Area 1, a chert 

mano (UI 25) was collected from the surface. A small 

chert pendant or plummet (UI 4) was collected at 

Area 2 (Figure 5-14, described in Appendix B). This 

small pebble is covered entire cortex, but the interior 

chert is visible through the single hole drilled through 

the artifact. Finally, a hammerstone (UI 3) was col

lected at Area 3. 

Discussion 

The testing at 41BXI088 examined a fraction of the 

total site (less than one percent of the total surface 
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a 
(UI4) 

Figure 5-14. Pendant or plummet from 

Area 2, 41 BX1 088. 

area). The limited investigations, however, recovered 

16 diagnostic artifacts including two Leon Plain 

sherds, six arrow points (including blanks and pre

forms), eight dart points (including one blank), and 

two Guadalupe tools. With the exception of the two 

Guadalupe tools and a Pedemales point, the diagnos

tic projectile points and the two sherds date to the Tran

sitional Archaic and/or Late Prehistoric time periods. 

The stone alignments, Features 1 and 2, documented 

at Area 2 are the only features recognized at 

41 BX 1088. Unfortunately, their function and tempo

ral association are unknown. It is likely that they are 

Historic, but a Prehistoric origin can not necessarily 

be dismissed. 

Site 41 BXl 088 has not been seriously affected by ar

tificial impacts. The integrity of the surface is, there

fore, fairly good, although material has most likely 

been displaced to some degree by bioturbation and 

erosion. The surface of those areas cleared as fire 

breaks and access roads has been impacted by bull

dozing. Because the majority of the material at the 

site appears to be concentrated in the upper 10 em, 

these impact areas have essentially been destroyed. 

However, this accounts for a small percentage of the 

total site. The geoarchaeological model proposed by 

Nordt suggests that the surface material at Areas 1 

and 2 at 4IBXl 088 could span the entire known pre

historic cultural record in central Texas, but that the 

material at Area 3, which is situated on a remnant of 



the Low Upland surface, should be Transitional Ar

chaic or younger. 

The geoarchaeological assessment indicates that the 

sediments at the site are probably Cretaceous in age 

and have little potential for containing buried cultural 

materials in a primary context. The material encoun

tered in the excavation units presumably has worked 

downward through bioturbation and desiccation crack

mg. 

In general, the artifact assemblage at 41BXI088 is 

comparable to those at 41BXI076, 41BXI090, 

41 BX 1091, and 41BX 1114 in that it is composed of 

chipped stone debris and artifacts indicative of lithic 

testing and procuring and early stage reduction. This 

is evidenced by the high frequencies of core/platform 

preparation flakes, early stage bifaces, and cores, and 

in the low average number of flake scars per core. 

When the three separate areas are considered individu

ally, however, intrasite variation in artifact assem

blages becomes apparent, even though the areas are 

within 300 m of one another. For example, at Areas 1 

and 2, the chipped stone assemblage contains a higher 

percentage of debitage, projectile points, and middle 

stage reduction bifaces, and a lower frequency of cores 

than the assemblage at Area 3. Area 2, though similar 

to Area 1 in some respects, was characterized by a 

much lower artifact density than the other two. The 

average number of artifacts per square meter was 9.15 

at Area 1, 3.53 at Area 2, and 6.80 at Area 3. The only 

features encountered at the site, however, are located 

at Area 2, although their cultural context has not been 

established. Finally, the greatest amount of fire

cracked limestone and the only Leon Plain ceramics 

were found at Area 1. 

Site 41BXI090 

Site Setting 

41BXI090 (Figure 5-15) is a small site indicated on 

the surface by a sparse surface scatter of lithic debris 

and fire-cracked rock (chert and limestone). The site 

is situated on the Intermediate Upland surface, about 

14 m above the modem low-water channel ofMedio 
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Creek and is adjacent to a local tributary having Ho

locene alluvium. The surface is covered with dense 

grasses, weeds, whitebrush, agarita, and assorted cacti 

under a canopy of mesquite, persimmon, and hack

berry. 

The site is located along the boundary of Medina 

Annex within 15 m of Ray Ellison Boulevard. A 

cleared, grass-covered access road passes between the 

northeast edge ofthe site and Ray Ellison Boulevard. 

The construction of this road and an adjacent chain

link fence could have resulted in the disturbance or 

destruction of a portion of the site. The south end of 

the site is subjected to surface runoff and sheet ero

sion during heavy rains as water is channeled from 

the residential streets associated with Ray Ellison 

Boulevard onto the downslope location of 41 BXl 090. 

Although the site was characterized as being only 

slightly disturbed during the initial survey (Nickels et 

al. 1997), the amount of burned chert and macroscopic 

pieces of charcoal visible on the surface suggests that 

the area may have been recently subjected to burning. 

Previous Investigations 

While recording and mapping this site in 1995, CAR 

staff observed a concentration of artifacts near the 

center of the site along with scattered fire-cracked rock, 

suggesting more intensive use of that area. A shovel 

test was dug to a depth of30 cm revealing no cultural 

material below the surface. An inventory of artifacts 

from a 5-m radius dogleash placed at the site located 

a total of 10 flakes, cores, and informal tools. An in

ventory of the remaining surface artifacts included 62 

lithic artifacts and nine fire-cracked rock fragments. 

No diagnostic artifacts were encountered (Nickels et 

al. 1997). 

Level of Effort 

The investigations at 41 BX 1090 included site map

ping, surface collecting, shovel testing, and excavat

ing test units. Site boundaries were determined by the 

surface scatter of cultural material and six shovel tests. 

As the site covered less than 1,500 m2
, the established 

protocols recommended that the entire site surface be 
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inventoried/collected (Fox 1996). The project archae

ologist, in consultation with the principal investiga

tors, had decided to employ a consistent, 5-x-5-m, CU 

size at each site. This approach was problematic be

cause in order to collect 100 percent of the surface of 

a small site, a much larger area had to be cleared to 

establish the CUs across the site. This necessitated a 

compromise since brush clearing proved to be a very 

time-consuming task. At 41BX1 090, approximately 

100 percent of the site was cleared, but the south end 

of the site which was disturbed by sheet erosion was 

eliminated from the collection area. The remaining 

cleared area accommodated 21 CU s, covering 525 m2
• 

Six shovel tests were excavated to define site bound

aries. Two 1-x-1-m test units were placed at N979 E999 

and N995 E994. 

Site Size and Depth 

Based on the extent of the surface scatter of cultural 

material and the data from the six shovel tests, 

41BX1090 covers an area of 1,040 m2
• This is 139 

percent larger than initial survey assessment of 750 

m2
• Cultural material was recovered to a depth of ap

proximately 80 cm bs in TUN979 E999, although the 

Soil 

Horizon 

A 

level 3 

Bss level 4 

level 5 

level 6 

density of material was decreased significantly below 

the upper 10 cm. 

Testing Results 

Geoarchaeological Assessment 

No backhoe trenches were excavated at 41BXI090, 

but a brief soil-stratigraphic description was written 

from TU N979 E999 (Figure 5-16). The sediments 

were very dark grayish brown and clayey, with few 

matrix-supported pebbles throughout (Appendix A). 

Common calcium carbonate nodules began at a depth 

of 60 cm in the bottom of the test unit. The surface of 

this deposit grades downslope into an upland alluvial 

valley correlative with the T1 flood terrace on the east 

side of Medio Creek. This stratigraphic relationship, 

coupled with appreciable calcium carbonate accumu

lation, indicates that the valley fill and adjacent up

land sediments at 41BX1090 correlate with alluvial 

Unit II ofMedio Creek. It follows that these deposits 

are early to middle Holocene in age. Consequently, 

there is potential for finding buried artifacts within 

this valley fill and the Intermediate surface in this area. 

However, because of the shrink-swell character of 

- 20emb.d. 
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40 em b.d. 
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Figure 5-16. Profile of south wall ofTU N979 E999, 41BXI090. 
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these clayey sediments, contextual integrity of cul

tural materials could be compromised. 

Archaeological Investigations 

The testing at 4IBX 1090 did not locate any features 

or diagnostic artifacts despite an intensive surface 

collection of over 50 percent of the total site surface 

area. While the site is covered in fractured chert 

cobbles, much of this material is fire-cracked, presum

ably the result of modem burning. 

A collection of 351 chipped stone artifacts was re

covered from 4IBXI090, the majority (58 percent) 

of which was debitage (Table 5-9). Cores were the 

second largest artifact class with 133 specimens ac

counting for 38 percent of the total assemblage. The 

other chipped stone artifacts were 10 early stage bi

faces, 1 expedient uniface, 3 minimally retouched 

flakes, and 1 formal uniface. One battered stone arti

fact (ill 1), classified as a hammerstone, was collected 

at the site. 

The majority of the material was recovered from the 

21 CUs placed over the intact area of the site. The 

surface collection accounted for 170 pieces (84 per

cent of the total) of debitage, 

all 10 bifaces, 122 cores (92 

percent of total), 4 of 5 uni

faces, and the one hammer

stone. In general, the frequency 

of debitage was highest in the 

northwest comer of the site 

(Figure 5-17), but there is a 

rough circular pattern of CU s 

with higher debitage counts 

surrounding CUs with low 

debitage counts at the north 

end of the collection area. The 

10 bifaces, all of which were 

early stage reduction and nine 

of which were complete, were 

recovered from the north half 

of the collection area, but no 

more than two were recovered 

Table 5-9. Artifacts Recovered from 4IBXI090 

Artifact Type Surface TUs STs Total 

Debitage 170 29 4 203 

Bifaces 10 0 0 10 

Unifaces 3 1 1 5 

Cores 122 6 5 133 

Hammerstones 1 0 0 1 

Total 306 36 10 352 

from one 5-x-5-m unit. Generally, the cores followed 

a similar distribution with the majority of the speci

mens being recovered from the north half of the col

lection area. Forty-six chipped stone artifacts were 

recovered from the two test units and six shovel tests 

excavated at 41BX1090. This small assemblage was 

composed of33 flakes, 2 unifaces, and 11 cores. Sub

surface investigations in the two l-x-l-m test units 

demonstrated that artifact density decreased with depth 

between 0 and 50 cm below the surface (cm bs) (Fig

ure 5-18). In each unit, the number of artifacts in

creased slightly between 50 and 70 cm bs, but in each 

case, the sample size is no greater than four artifacts 

per excavated level. Cretaceous age sharks teeth was 

noted in several of the excavated levels. 

Figure 5-17. Distribution of debitage in surface collection area at 

41BXI090. 
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Seventeen flotation samples were collected during the 

excavations at 41 BX 1090; one from each excavated 

level of each unit. Based on the geoarchaeological as

sessment of the site and the results of the analysis of 

samples from 41 BX 1114, another upland site, the 

samples were not analyzed. 

Discussion 

No diagnostic artifacts were found at 41BX] 090 dur

ing either the survey (Nickels et al. 1997) or the test

ing investigations. The testing investigations did not 

encounter any features. We were unable to determine 

the temporal origin of the material at 41BXI090. 
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Site 41BXI091 

Site Setting 

Site 41BX] 091 is situated on a hillside of the Inter

mediate Upland surface, ] 2 m above the modem low

water channel of Medio Creek. 41BXI091 (Figure 

5-] 9) is composed of a scatter oflithic debris and fire

cracked rock where chert gravels have outcropped 

across the slope of the site. The hillside setting sup

ports dense grasses, agarita, assorted cacti, and an 

immature growth of mesquite trees. The location of

fers visibility for miles in all directions, including the 

broad and flat terraces adjacent to Medio Creek, 

550 m to the west. 

- -+- - N979 E999 

-ll-N995 E994 

The site appears to be have 

been disturbed by a variety of 

impacts. There is evidence of 

artificial terracing of the hill 

slope, and the trees around the 

site are unifornlly young sug

gesting that the area may have 

been completely cleared as re

centlyas ] 0 to 15 years ago. A 

two-track road passes through 

the center of the site, indicat

ing additional mechanical dis

turbance of the surface. The 

north and east boundaries of 

the site are now defined by ar

eas of heavy disturbance delin

eated by two intersecting 

chain-link fences. 

Figure 5-18. Distribution of debitage by excavated levels at 41BXI090. 

The integrity of the surface deposits has been severely 

compromised by modem impacts and burning. The 

burning is evidenced by macroscopic pieces of char

coal and fire-cracked chert cobbles. Additionally, the 

subsurface deposits lack integrity due to the shrink

swell nature of the clayey sediments and the high prob

ability of vertical movement of cultural material down 

the profile through desiccation cracks. The increase 

in subsurface material in each TU between 50 to 

70 cm bs could be evidence for a buried component, 

but the artifact counts are extremely low. 
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Previous Investigations 

While recording and mapping this site in ] 995, CAR 

survey crews excavated one shovel test, inventoried 

one 5-m radius dogleash, and made a separate inven

tory of the surface artifacts across the site (Nickels et 

al. 1997). The shovel test was excavated to a depth of 

30 cm and revealed no cultural material below the 

surface. The dogleash area contained 20 chipped stone 

artifacts, including one crude biface, eight cores, and 

]] pieces of debitage. The inventory of artifacts out

side the dogleash contained] 8 chipped stone artifacts 
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and no fire-cracked rock fragments (Nickels et al. 
1997). 

Level of Effort 

The investigations at 4IBX 1 091 included site map

ping, surface collecting, shovel testing, and excavat

ing test units. Site boundaries were determined by 

surface scatter of cultural material, shovel test data, 

and the limits of disturbed areas north and east of the 

site. Approximately 1,000 m2 of brush were cleared 

to allow for the placement of 32 CU s (800 m2
) in the 

area of the greatest artifact concentrations. Seventeen 

shovel tests were excavated to determine site depth 

and extent. Two test units were excavated within the 

boundaries of the CUs. No backhoe trenching was 

performed at the site, but the project geomorpholo

gist examined the two test units. 

Site Size and Depth 

The survey crew that originally recorded 41 BX 1 091 

estimated the size of the site to be 540 m2 (Nickels et 

al. 1997), but with the vegetation cleared the testing 

project determined that the part of the site remaining 

intact covers at least 9,500 m2
• While most of the site 

(bC] Unmodified rock 

is characterized by very low atiifact density, a con

centrated area corresponding approximately to the 

originally recorded site boundaries covers 400 m2
• 

Cultural material appears to be eroding downslope to 

the west, making it difficult to determine the extent of 

the site in that direction. The western boundary has 

been drawn somewhat arbitrarily based on a decrease 

in surface artifact density. 

Cultural material was encountered to a depth of 

52 cm bs in one shovel test (NI016 E980). In TU 

NI005 E994, artifacts were found as deep as 40 cm; 

below that depth the deposits became culturally ster

ile. 

Testing Results 

Geoarchaeological Assessment 

Sediments observed in TUNI 005 E994 were very dark 

grayish brown, with numerous matrix.:.supported 

pebbles down to a depth of 50 cm (Figure 5-20). Relict 

calcium carbonate rinds completely encased many of 

the pebbles, regardless of depth. Matrix-supported 

pebbles, relict calcium carbonate rinds, and strati

graphic position suggest that sediments in the area 

were colluvially derived Uvalde Gravels on the edge 

o 10 20 30 40 50 
OJJIE3 

centimeters 

Dark grayish-brown soil matrix with 20% gravels. 

Light yellowish-brown soil matrix with 80% gravels. 

Figure 5-20. West wall profile ofNI005 E994, 4IBXI091. 
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of the adjacent High Upland surface near 4IBXl 088. 

The degree of pedogenesis indicates an early to middle 

Holocene age for deposition at 41BXI091, similar to 

that in BHT G at site 4IBX1114. Considering a Ho

locene age, the area around site 41 BXl 091 has poten

tial for site burial, but perhaps not in a primary context 

because of the environment of deposition. 

Archaeological Investigations 

The testing at 41BXI091 did not locate any features, 

but two diagnostic artifacts were recovered (Figure 

5-21). The first, a Scallom point CUI 2), was found 

during the surface collecting of the 32 CUs at the site, 

o 1 2 
em 

a 
(UI2) 

b 
(UI 1) 

Figure 5-21. Projectile po in ts from 4IBXI091. 

a: Scallom point (UI 2); b: Fairland point CUI 1). 

and the second, a Fairland point CUI 1), was encoun

tered in Level 2 ofTUNI014 E990. Both points were 

proximal fragments apparently broken through use. 

A total of 2,844 prehistoric artifacts was recovered 

from 41BXI091 (Table 5-10), the majority (n=2,388, 

90 percent) of which was debitage. Cores accounted 

for the second largest artifact class with 409 speci

mens accounting for 14 percent of the total assem

blage. The other chipped stone artifacts were 25 early 

stage bifaces, 4 expedient unifaces, 13 minimally re

touched flakes, and 2 formal unifaces. 
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Table 5-10. Artifacts from 4IBXI091 

Artifact Type Surface TUs STs Total 

Debitage 1906 350 132 2388 

Bifaces 23 2 0 25 

Unifaces 17 2 0 19 

Cores 386 13 10 409 

Projectile Points 1 1 0 2 

Ground stone 0 1 0 1 

Total 2333 369 142 2844 

The majority of the material was recovered from the 

32 CUs placed at the site. The surface collection ac

counted for 1,906 pieces (80 percent of the total) of 

debitage, 23 of the 25 bifaces, 386 cores (94 percent 

of total), and 17 of 19 unifaces. The material was 

markedly concentrated in the south half of the collec

tion area. This is best reflected in the distributions of 

debitage (Figure 5-22) and cores (Figure 5-23) across 

the sampled portion of the site. 

The two l-x-1-m units and 17 shovel tests accounted 

for 742 pieces of debitage, 2 bifaces, 23 cores, 2 uni

faces, and 1 piece of ground stone. No features were 

encountered in either excavated test unit. The quanti

ties of debitage recovered from the first level of each 

unit mirror the surface distribution of debitage across 

the collection area. In TU N1 005 E994, 188 pieces of 

debitage were collected from the first excavated level 

as opposed to 38 from the first level of TV NI014 

E990. The amount of debitage decreased dramatically 

with depth in NI005 E994 (Figure 5-24). The single 

piece of ground stone CUI 3) was recovered from Level 

4 ofTUNI014 E990. It is a chert cobble with exten

sive, but unevenly distributed, polish on its faces. In 

each unit, excavations were terminated between 45 

and 55 cm bs in a culturally sterile layer of matrix

supported gravels. 

Ten flotation samples were collected during the exca

vations at 41BXI091; one from each excavated level 

of both units. Based on the geoarchaeological assess

ment of the site and the results of the analysis of 

samples from 41BXll14, another upland site, the 

samples from 41BXI091 were not analyzed. 
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Discussion 

The two diagnostic artifacts recovered at 41 BX 1091, 

a Fairland point and a Scallom point, date to the Tran

sitional Archaic and Late Prehistoric, respectively. No 

other dateable materials or diagnostic artifacts were 

recovered. The surface integrity at 41 BX 1 091 has 

apparently been diminished due to previous brush 

clearing activities, possible terracing of the hill slope, 

and the presence of a two-track road through the cen

ter of the site. 

While cultural material, including the Fairland point, 

was recovered within the subsurface gravels from both 

TUs, the possibility of encountering buried deposits 

in primary contexts is low based on the 

geoarchaeological assessment of the site. The dramatic 

decrease in debitage with depth implies that 

41 BX 1091 is a surface site with material working its 

way downward by falling into desiccation cracks or 

being transported by bioturbation. 

Medina Annex Dog Training Area 

(Alternate 2) 

Site 41BXI070 

Site Setting 

4IBXI070 is a small site (Figure 5-25) marked by a 

light surface scatter of lithic debris, located on the 

Intermediate Upland surface near the contact point 

between the uplands and the Tl flood terrace ofMedio 

Creek, 200 m to the southwest. There is an intermit

tent drainage approximately 25 m to the north of the 

site. Dense grasses, agarita, and assorted cacti are 

present under a sparse scatter of mature mesquite and 

hackberry trees. The site is located in an active mili

tary dog training area, but was not believed to have 

been subjected to much artificial disturbance at the 

time of its initial discovery (Nickels et al. 1997). Rut

ted tracks from a small four-wheeled vehicle that were 

not present when the site was originally recorded mark 

an area of severe, but shallow, impact. The site is lo

cated on a slope and is presumably subjected to 

downslope erosion. 
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Previous Investigations 

41 BX1 070 was first located during the 1994-1995 

CAR survey of Lackland Air Force Base (Nickels et 

al. 1997). While recording and mapping this site in 

1995, CAR staff observed only eight artifacts across 

the entire surface, five of which were cores. No tem

porally diagnostic artifacts were found at the site. The 

one shovel test excavated at the site did not reveal 

any subsurface cultural material (Nickels et al. 1997). 

Level of Effort 

Based on the recommendation of the THC project re

viewer, the scope of work at 4IBXI070 was reduced 

from a proposed surface inventory/assessment and 

excavation of two test units to the excavation of a 

single backhoe trench. Therefore, the site was mapped 

using the total station, and BHT A was excavated to a 

depth of approximately 112 cm below surface. The 

trench was examined by the project geomorphologist, 

and a 50-gallon sample of backdirt (from the upper 

25 cm of the deposit) was screened through 'i4-inch 

mesh to characterize the artifact assemblage at the site. 

Site Size and Depth 

The site was believed to cover a 300-m2 area based on 

the survey assessment (Nickels et al. 1997), but the 

extent of the scattered debitage, cores, and tested 

cobbles mapped during the testing project indicate that 

the site is approximately 2,650 m2 in area. A few chert 

flakes were visible in the trench profile, but were con

fined to the upper 10-15 cm of the trench. 

Testing Results 

Geoarchaeological Assessment 

In BHT A (Figure 5-26), 108 cm of colluvium buried 

Cretaceous bedrock (Appendix A). The colluvium 

consisted of very dark grayish brown and very dark 

gray clay loams and clays with matrix-supported 

pebbles and cobbles. Minimal pedogenesis and gra-
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dation ofthe surface down to the T1 flood terrace sug

gest a Holocene age for this deposit. Consequently, 

there could be buried artifacts at site 4IBXI 070. How

ever, a colluvial depositional environment with ma

trix-supported pebbles and cobbles may mitigate 
against site preservation in primary contexts. Surface 

components of the site will probably be no older than 

Middle Archaic. 

Archaeological Investigations 

The extent of the artifact scatter on the surface was 

mapped during the 1996 testing, but neither a collec

tion nor an inventory was made of the materials 

present. The scatter consisted of tested cobbles, cores, 

and early stage reduction flakes. No projectile points, 

bifaces, unifaces, or cultural features were found dur

ing the inspection of the surface. BHT A, the only 

excavation unit placed at the site, did not encounter 

any buried features. 

From the 50 gallons of back dirt which were screened, 

four incomplete flakes, one complete flake, and one 

core were recovered. No bifaces, unifaces, or projec

tile points were recovered from the trench walls or 

the screened sample. 

Discussion 

The limited data available from the survey and test

ing investigations performed at 4IBXl 070 suggest that 

the site was used as a location from which to procure 

and at which to test naturally occurring chert cobbles. 

The surface scatter of chert cobbles and artifacts ter

minates abruptly at the base of the slope where the 

Intermediate Upland surface is buried by the younger 

TI flood terrace of Medio Creek. Because the scope 

of work limited the investigations to a single backhoe 

trench, the TI terrace was not investigated. Therefore, 

the possibility of buried deposits below the contact 

line between the terrace and the Intermediate Upland 

surface can not be dismissed. Unfortunately, the lack 

of diagnostic artifacts and dateable features make it 

currently impossible to determine the time frame dur

ing which the site was visited by prehistoric groups, 

although the geomorphology of the site suggests that 
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the surface components are Middle Archaic or 

younger. With respect to the integrity of surface and 

subsurface deposits on the Intennediate Upland sur

face, the geoarchaeological assessment of the site in

dicates that there is little chance for encountering 

buried deposits in primary contexts given the envi

ronment of colluvial deposition. Furthermore, the pos

sible temporal range for surface materials is Middle 

Archaic to Historic, suggesting that the likelihood of 

finding isolable components with chronological in

tegrity is low. 

Site 41BXl102 

Site Setting 

Site 41BXIl02 is situated on the Tl flood terrace 

adjacent to the elongated channel depression identi

fied at site 4IBXII 03 (Figures 5-27; see Chapter 4). 

The western half of the site has been cleared for use 

as a military dog training area. Heavy grasses in that 

area are mowed regularly. Vegetation on the eastern 

half of the site consists of grasses and leaf litter under 

a closed canopy of mesquite, persimmon, and hack

berry. Raw materials in the form of chert cobbles are 

present on the surface in the relatively undisturbed 

eastern half ofthe site. 

The site has been subjected to several artificial im

pacts. The most extensively impacted area is the clear

ing where military dogs are walked each morning 

before their training exercises. Prior to the creation of 

this cleared area, the entire site was presumably cov

ered in mesquite, persimmon, and hackberry trees. 

Piles of soil around the margin of the cleared area sug

gest that the trees and undergrowth were removed by 

mechanical means which would have disturbed the 

surface and upper level of subsurface deposits. The 

area is regularly subjected to vehicle traffic, although 

this impact presumably has little effect since it is con

fined to the already-disturbed areas of the site. 

Other artificial impacts to the site were also docu

mented during the testing project. A drainage ditch 

was excavated between the site and the dog kennels 

to the southwest. While the date of the construction 

of this feature is not known, it is probably related to 
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the development of the base. A small concrete slab 

and associated debris (including auto parts and oil 

cans) in the overgrown east end of the site suggest 

that the area was used to service vehicles sometime 

between 1950 and 1970. Finally, segments of the natu

ral, elongated channel depression separating 

41 BX 1102 from 41 BX 11 03 were used as a concrete 

and sheet rock dumping area. 

Animal burrowing is presumably a major natural 

source of disturbance. Desiccation cracks and vegeta

tion growth also occur across the site, and could re

sult in the vertical transportation of artifacts from the 

surface. 

Previous Investigations 

While originally recording the site in 1995, CAR ar

chaeologists found a Pedernales point on the surface 

at the east end of the site (Nickels et al. 1997). Other 

cultural material observed on the surface included 

flakes, cores, and fire-cracked rock. Investigations at 

the site included two shovel tests and three 5-m ra

dius dogleashes, all located within the eastern half of 

the site (Figure 5-28). One shovel test revealed arti

facts to 20 cm bs. This was followed by a sterile zone, 

after which cultural debris was again recovered at 

50-60 cm bs. An inventory of all artifacts within the 

three dogleashes suggested that late-stage reduction 

activities occurred at 4IBX 11 02 (Nickels et al. 1997). 

Level of Effort 

The testing investigations at 4IBX11 02 included site 

mapping, surface collecting, shovel testing, backhoe 

trenching, and excavating test units. Site boundaries 

were by surface scatter of cultural mate

rial, shovel test data, and the locations of disturbed 

areas south and west of the site. Approximately 

1,500 m2 of brush was cleared to allow for the place

ment of 32 CUs (800 m2
) in the largely undisturbed, 

wooded area of the site (Figures 5-27 and 5-28). 

Twenty-one shovel tests were excavated to determine 

site depth and extent. Two TUs, NI000 El005 and 

NI005 E1015, were excavated within the boundaries 

of the CUs. A third TU, N1050 E970, was excavated 
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in the disturbed cleared area at the west side of the 

site. 

Nine backhoe trenches were excavated at 41 BX 1102 

in two stages of investigations. First, BHT E was ex

cavated during the current geomorphological study of 

the project area. Based on Nordt's conclusion that the 

site had the potential to contained buried Early Ar

chaic deposits (see below), eight additional trenches 

were excavated across the site. This second phase of 

trenching used a backhoe with a smooth bucket to re

move shallow layers of soil, concentrating on the older 

parts of Unit II where Early Archaic deposits had the 

potential to be encountered. One of these trenches, 

BHT M, was later described by Nordt during a sec

ond trip to the project area. 

Site Size and Depth 

The part of 41 BX II 02 remaining intact (assuming 

some of the site was destroyed during the construc

tion of the ditch to the southwest) covers approxi

mately 13,975 m2
• This is over 13 times the originally 

estimated site size. Were it not for a narrow corridor 

devoid of artifacts, 41BXI102 wouldjoin 41BXII03 

to the northwest (Figure 5-27). 

Although artifact counts were generally low, cultural 

material was recovered in each excavated level of the 

three test units. The maximum depth tested was 

100 cm bs, but the geoarchaeological assessment of 

the site indicates that a potential for buried archaeo

logical materials in a primary context below this depth 

exists. However, no such deep archaeological com

ponents were encountered during backhoe trenching. 

Testing Results 

Geoarchaeological Assessment 

BHT E (Figure 5-29 and Figure 5-30), BHT M, and 

TUNI050 E970 were examined in this area. In these 

units, Unit II deposits were exposed, five meters above 

the modem low-water channel of Medio Creek. An 

erosional scarp connects the occupation surface of site 

41BXll02 to the elongated channel northeast of 
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Figure 5-30. Profile of north wall ofBHT E, 41BXl102. 

BHT E (Figure 5-27). The scarp and Unit II sediments 

appear to have been eroded by the unnamed tributary 

or Medio Creek at the same time that the Unit ill gravel 

bar was deposited at 4lBXII03 (discussed below). 

Fine-grained sediments with few matrix-supported 

pebbles (Appendix A) indicate deposition in a flood 

basin facies by a low-order stream subjected to occa

sional high-magnitude and perhaps flashy channel dis

charge. Occasional large magnitude floods probably 

deposited the pebbles, with flood recession deposit

ing the fine-grained matrix particles. In contrast, a 

greater abundance of gravels in BHT M may repre

sent a remnant of a channel facies of Unit II. Signifi-
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cant calcium carbonate accumulation in the subsoil 

suggests an age similar to the sediments exposed in 

BHTE. 

Time-diagnostic artifacts discovered at 41 BX 11 02 

were generally confined to the surface and ranged in 

age from 4400 to 2600 B.P. (see discussion below). 

One dart point was discovered in a vertical position at 

a depth of approximately 50 cm, but along with his

toric glass, suggesting mixing by biological activity 

or from materials falling into desiccation cracks. Be

cause Unit II deposition terminated by 3500 B.P., sur

face cultural components could range from Middle 



Archaic to Historic in age. Based solely on environ

ment of deposition, the probability of finding buried 

components in a primary context is high at 41 BXll 02. 

Archaeological Investigations 

Testing at 4IBXll 02 recovered 12 projectile points 

(Figure 5-31). Seven are Pedernales points and two 

are Pedernales preforms. The remaining three dart 

points are untypable. With the exception of one 

Pedernales point, all the projectile points were found 

on the surface of the site. No other diagnostic arti

facts were encountered during the testing. Addition

ally, no features were noted at the site. 

The testing recovered a total of2,042 pieces of chipped 

stone (Table 5-] 1). The bulk of this assemblage is 

debitage, with], 753 total pieces. The other artifacts 

recovered included 78 bifaces, 50 unifaces, and 

] 49 cores. A ground stone mano was also recovered 

from the site. 

The majority (68 percent) of this material was recov

ered during the surface collecting phase of investiga

tions. This included 1,]27 pieces of debitage, 

67 bifaces, 44 unifaces, l39 cores, and the mano. The 

distribution of debitage varies across the site (Figure 

5-32). The largest quantity of debitage from a single 

CU was 90 pieces, recovered at N] 0] 0 E 1 005 in the 

north half of the collection area. 

This variation in artifact distribution densities is mir

rored in the distribution of projectile points (Figure 

5-33). Other non-debitage artifacts, however, were 

more concentrated in CUs in the center of the collec-

tion area (Figure 5-34). No isolable clusters of aIti

facts were recognized during the surface collection, 

nor were any recognizable burned rock features 

present. Although burned rock was present in most 

units, it was generally found in low densities. 

Two test units were located within the surface collec

tion area, and a third was excavated in the cleared dog 

training area. While the excavations did not encoun

ter any subsurface features, a Pedernales point was 

recovered at 51 cm bs in Level 6 ofNI005 EI015. 

This was the only diagnostic artifact found during the 

subsurface testing. 

Even though no features were encountered, the distTi

bution of debitage by excavated level reveals an im

portant pattern (Figure 5-35). Debitage counts within 

the two excavation units (N] 000 El 005 and Nl 005 

E 1 0] 5) located within the collection area in the un

disturbed eastern part of the site decrease between 

Levels 1 and 3, before increasing dramatically in Lev

els 4 and 5. In each case, the amount of debitage in 

Level 5 is more than twice as high as in Levell. 

Debitage counts decrease in Level 6 of each unit be

fore rebounding in Level 7, after which point they 

decrease once again. This suggests that 4] BXl] 02 has 

a surface component that is separate from two buried 

components at ca. 50 cm and 70 cm below original 

ground surface. 

Upon initial comparison, the data from N1050 E970, 

the test unit placed in the cleared area northwest of 

the collection units, do not seem to match this trend. 

If, however, it is assumed that approximately 10 cm 

of material was removed from this part of the site dur

ing mechanical brush clearing of the dog training area, 

Table 5-11. Artifacts from 4IBX] 102 

Artifact Type Surface TUs STs BHTs IF Total 

Debitage 1127 341 166 119 0 1753 

Bifaces 67 2 1 7 1 78 

Unifaces 44 1 1 4 0 50 

Cores 139 2 0 8 0 149 

Projectile Points 11 1 0 0 0 12 

Manos 1 0 0 0 0 1 

Total 1389 347 168 138 1 2043 

71 



a 
(UI3) 

e 
(Ulll) 

i 
(UI7) 

b 
(UI1) 

f 
(UI10) 

j 
(UI12) 

C 

(UI9) 

9 
(UI8) 

k 
(UI2) 

d 
(UI5) 

h 
(UI4) 

I 
(UI6) 

Figure 5-31. Projectile points and preforms from 41BXll 02. a-g: Pedernales points; h, i: Pedernales preforms; 

j-l: untypable dart point fragments. 

it is possible to adjust the N1050 E970 data so that 

Levell is considered equivalent to Level 2 at the other 

units (Figure 5-36). When this operation is performed, 
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all three units demonstrate similar patterns of debitage 

distribution with depth. 



Figure 5-33. Distribution of 

projectile points in surface col

lection area at 41BXl102. 
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Figure 5-32. Distribution of 

debitage in swface collection 

area at 41BXl102. 

Figure 5-34. Distribution of 

non-debitage chipped stone 

artifacts in surface collection 

area at 41BXl102. 
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rial was previously buried at 

depth. 

Twenty flotation samples were 

collected at 41 BX 1102; one 

from each excavated level of 

NI000 EI005 and NI005 

EI015. Each of these samples 

was processed at CAR and 

scanned for macrobotanical 

remains. Neither the light nor 

heavy fractions of these 20 

samples were found to contain 

macro botanical remains. 

Discussion 

During the survey and testing 

Figure 5-35. Distribution of debitage by excavated levels for TU N1 000 

E1005 and TU N1005 E1015 at 41BXll02. 

projects, eight Pedernales 

points and two Pedernales pre

forms were recovered at 

The primary concern over the integrity of the subsur

face deposits at 41 BX 11 02 is based on the presence 

of modem broken glass fragments at depth in TV 

NI000 El005 and TVNI005 

41BXll02, all from the east

ern part of the site. The remaining three projectile 

points were untypable and are therefore not tempo

rally diagnostic. No features were encountered on the 

surface or during subsurface testing. 

E 1 0 15. These pieces of glass, 

though low in number, indicate 

that material from the surface 

ofthe site is moving downward 

through vertical desiccation 

cracks. Such cracking was ob-

served during the testing 

project which occurred during 

an extended drought. Glass 

was encountered as deep as 

Level 7 in TV NI000 El005. 

However, at other sites with 

apparent vertical movement of 

material, such as 41BXI088 

discussed above, the decrease 

in debitage with depth is fairly 

dramatic and continuous. The 

clear increase in debitage 

counts in Levels 4, 5, and 7 at 

4IBXll02 implies that mate-

,-----------------------

,. .. ' 
5 

2 3 4 5 6 7 8 9 10 

Level 

- __ - N 1000 ElO05 

_____ N 1005 E 1 015 

---A--- N1050 E970 

Figure 5-36. Aqiusted distribution of debitage by excavated levels at 

41BX11 02. 
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The integrity of the surface of a large percentage of 

the site's total area has been seriously compromised 

in the area cleared for dog training by the military. 

Bulldozing of the surface presumably removed the 

upper 10 cm of the site in this area. Based on the high 

debitage counts from the first excavated level at 

TU Nl 050 E970 which was located in the center of 

this area, this part of the site may have contained the 

greatest quantities of cultural material before it was 

disturbed. The surface integrity of the area southeast 

of the clearing, however, has been less severely im

pacted. Other than some minor artificial disturbances, 

this part of the site has been impacted by natural forces 

such as desiccation cracking and bioturbation to the 

same extent as the rest of the base. Chronologically, 

the surface material appears to be from a single com

ponent as indicated by the presence of Pedernales 

points and preforms at the exclusion of any other di

agnostic artifacts. 

Although it is clear that some vertical movement of 

material has taken place at the site, the distribution of 

debitage by excavated level suggests that 4IBX 11 02 

has at least one buried component between 

50 and 70 cm bs. Two components, indicated by higher 

artifact counts at 50 and 70 cm bs are possible, but 

unconfirmed. The presence of a Pedernales point at 

51 cm bs in TUN] 005 EIOl5 indicates that the com

ponent may date to the Middle Archaic. This speci

men, however, is heavily patinated and may have been 

mixed with lower materials by falling into a desicca

tion crack. It appears that 4] BX 11 02 offers intact and 

potentially isolable subsurface deposits which have 

been contaminated to a small degree with material 

from the surface. From a geomorphological perspec

tive, 41 BX 11 02 offers the best potential of the eight 

tested sites for containing intact subsurface deposits 

based on the environment of deposition. 

Site 41BXl103 

Site Setting 

Site 4IBXll 03 (Figures 5-27,5-29, and 5-37) is situ

ated on the Tl flood terrace of Medio Creek in the 

northern part of the project area. Artifacts have been 

found within and on a gravel bar adjacent to an elon-
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gated channel depression about 4.5 to 5 m above the 

modem low-water channel ofMedio Creek. The chan

nel depression emanates from the Intermediate Up

land surface to the west. Consequently, the gravel bar 

and associated sediments may have been deposited 

near the confluence of Medio Creek and a small un

named tributary (elongated channel depression). Veg

etation at the site consists of dense grasses under a 

canopy of mesquite, persimmon, and hackberry. 

4lBX] 103 is located in the dog training area, but the 

part of the site which was intensively investigated 

during the testing project is largely unaffected by mili

tary training activities. Other areas of the site, how

ever, have been adversely impacted to varying degrees 

by base development. A gravel road encircles the site 

on three sides, marking the tentative boundaries of 

the intact part of the site. Depressions and mounds of 

debris apparently related to road construction activi

ties indicate that portions of the site adjacent to the 

road have also been seriously disturbed. A large pit 

and adjacent backdirt pile in the west half of the site 

mark another area of severe impact of unknown date. 

Previous Investigations 

The 1995 survey of the site included an inventory of 

one 5-m radius dogleash and the excavation of one 

shovel test (Figure 5-37). An Edgewood point and a 

thin biface were collected from the surface within four 

meters of the dogleash. The shovel test, located be

tween the dogleash and Edgewood point, produced a 

continuum of chipped stone artifacts to a depth of 

80 cm bs. Fire-cracked limestone was also present near 

the surface and again from 50 to 70 cm, along with 

burned bone, indicating the possibility ofburied hearth 

features. Soils from the subsurface test suggested 

gentle flooding episodes sealed the cultural deposits 

in situ (Nickels et al. 1997). 

Level of Effort 

During the testing at 4IBX1103, CAR field crews 

cleared approximately ] ,600 m2 of brush, collected 

32 CUs (800 m2
), excavated 42 shovel tests to deter

mine site boundaries, and excavated five l-x-l-m test 
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units. Additionally, three backhoe trenches were ex

cavated to examine the unique stratigraphy related to 

the site's depositional environment. Because 

4IBX 11 03 is spatially very close to 4IBX 1102, the 

two sites were mapped together using the total sta

tion, but a separate grid was established at each site to 

maintain horizontal control. 

Site Size and Depth 

The estimated size of41BXI103 is 13,115 m2
. This 

area includes the intact areas of the site and is largely 

based on the location of modem impact areas which 

have made determining the actual site boundaries im

possible. The southeast boundary is the exception to 

this situation as it was located based on the limits of 

surface artifact distribution and shovel tests. Vertically, 

cultural material was recovered throughout the exca

vated levels to a depth of 100 cm bs in an apparent 

gravel bar (Unit III). The possibility exists for the 

burial of early to middle Holocene remains within the 

truncated Unit II at the site which was encountered 

below the gravel bar. 

Testing Results 

Geoarchaeological Assessment 

Three backhoe trenches, B, C (Figure 5-38), and D, 

were excavated at site 4IBXI103. All ofBHT Band 

the upper parts of BHTs C and D exposed Unit III 

sediments. These sediments exhibited an abundance 

of poorly sorted and matrix-supported pebbles in both 

the gravel bar setting and upper part of the channel 

depression where Unit III buries Unit II (Appendix 

A). Deposition of Unit III appears to have been by a 

low-order stream subjected to high-magnitude floods. 

The lower parts of BHTs C and D in the channel de

pression exposed Unit II sediments. These sediments 

were part of a fine-grained flood basin facies contain

ing a few matrix-supported pebbles. Prior to erosion 

and subsequent burial of Unit II by Unit III sediments, 

a period of soil genesis ensued that is now recognized 

as a buried soil. This buried soil consists of a thick Bk 

horizon with calcium carbonate filaments and nod-
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ules and moderate to strong structure in the upper Unit 

II sediments. 

A carbon-14 age of 3620±70 B.P. (Beta-96366; see 

Appendix D) was obtained from the buried soil in the 

upper part of Unit II in the channel depression 

(BHT C). This places deposition of Unit II in this area 

to the early to middle Holocene. Because the overly

ing Unit III deposits laterally grade into the gravel bar 

at BHT B, deposition of the gravel bar must have en

sued shortly after 3620 B.P. Since 3620 B.P., Medio 

Creek has been slowly migrating away from the site 

toward the northeast. Minimal calcium carbonate de

velopment in the form of thin pendants on gravel bot

toms, supports a late Holocene age for termination of 

gravel bar deposition, the beginning of modem soil 

genesis, and neo-landscape stability. Furthermore, di

agnostic artifacts from the site, all within a depth of 

50 cm, range from Middle Archaic to Transitional 

Archaic. 

Based on carbon-14 dating, time-diagnostic artifacts, 

and association with Unit III sediments, the occupa

tion at site 41 BX 11 03 could have occurred no earlier 

than approximately 3600 B.P. Occupation then ex

tended until at least 1400 B.P. based on the presence 

of near-surface diagnostic artifacts. With landscape 

stabilization, cultural components would have become 

compressed on the Tl surface of the gravel bar and 

adjacent channel depression. Fire-cracked rock was 

encountered in BHT B within a depth of 40 cm. These 

rocks were typically larger and more angular than the 

surrounding fluvial pebbles. These observations sug

gest that while the fire-cracked rock may not have been 

in a primary context, they probably originated from 

within the gravel bar setting. It appears that the gravel 

bar was the prehistoric campsite, with occupational 

components losing their contextual integrity by scour

ing of subsequent flood events. Matrix-supported 

pebbles in the upper part of the gravel bar indicate 

that with each initial flood surge, coarse fragments 

were deposited. This was followed by void infilling 

with fine-grained sediments during flood recession. 

Prehistoric preservation potentials in a primary con

text in the gravel bar setting at site 41 BX 11 03 appear 

to be low. Cultural materials were disturbed from their 

primary contexts by flood waters, but only to the ex-
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tent that the materials remained within the gravel bar 

setting where occupation occurred. However, the in

tensity of cultural occupation appears great enough 

that some components may approximate a primary 

context. The probability of encountering features in a 

primary context in the Unit II paleosol is higher. 

Archaeological Investigations 

The testing at 41BXll03 did not discover any intact 

features, but it did recover 6,854 chipped stone arti

facts, the most recovered at any site (Table 5-12). This 
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total includes 11 dart points, nine of which could be 

assigned to established types (Table 5-13, Figure 

5-39). The points span the Middle Archaic through 

the Transitional Archaic. The other chipped stone ar

tifacts consist of 6,503 pieces of debitage, 116 bifaces, 

173 unifaces, and 51 cores. Unexpectedly, several his

toric artifacts were also found at the site, including 

items of ceramic, glass, and metal. The historic arti

facts are described in Appendix B. 

As with the survey investigations at 41 BX II 03 which 

recovered faunal material in shovel tests (Nickels et 

al. 1997), Phase II testing encountered faunal remains 

in several units. The analysis of the 33 fragments of 



Table 5-12. Artifacts from 4IBXll03 

Artifact Type Surface 

Debitage 1844 

Bifaces 59 

Unifaces 138 

Cores 33 

Projectile Points 6 

Hammerstones 1 

Total 2081 

bone is presented in Appendix D. The only identified 

animal species in the assemblage was Odocoileus 

virginanus (white-tailed deer), found in one surface 

collection unit, one shovel test, one backhoe trench, 

and one test unit. Three fragments representing one 

or two charred phalanges, were found as deep as 60 to 

70 cm bs in ST N975 E985. Other bone fragments 

had indications of having been chopped, cut, or burned 

(Appendix D). 

Table 5-13. Projectile Points from 4IBXI103 

Dart Point Type # Time Period 

Edgewood 1 Transitional Archaic 

Ensor 1 Transitional Archaic 

Fairland 3 Transitional Archaic 

Frio 1 Transitional Archaic 

Marcos 1 Late Archaic 

Pedernales 2 Middle Archaic 

Untyped 2 Unknown 

The artifact assemblage from 41BXli 03 is one of two 

tested sites to have fewer artifacts from the surface 

collection than from the test excavations. The 32 CUs 

recovered only 30 percent of the total artifacts. This 

included 1,844 flakes, 59 bifaces, l3 8 unifaces, 

33 cores, and 6 projectile points. The one hammer

stone found at the site also was recovered from the 

surface. The distribution of debitage (Figure 5-40) 

across the collection area does not show any clear 

trends, although there are several CU s with compara

tively low debitage counts including N985 E985, N990 

E985, NI015 E985, and NI015 E990. Each of these 

TUs STs BHTs IF Total 

3467 901 290 1 6503 

24 10 22 1 116 

23 5 7 0 173 

10 2 6 0 51 

2 0 3 0 11 

0 0 0 0 1 

3526 918 328 2 6855 
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units had less than 25 pieces of debitage while the 

average for the collected area was 60 pieces per CU. 

During the surface collection of 4IBXII03, CAR ar

chaeologists did not recognize any distinct concen

trations or recognizable cluster of artifacts. 

Additionally, no burned-rock features were identified 

although burned rock was present in most collection 

units in relatively low quantities. 

Four out of six projectile points found on the surface 

of the site could be assigned to previously established 

types. These types-Edgewood, Ensor, Fairland, and 

Frio-are all Transitional Archaic in age. 

The subsurface testing at 4IBXl1 03 consisted of three 

backhoe trenches, 5 test units, and 42 shovel tests. 

These units accounted for approximately 70 percent 

ofthe artifacts recovered from the site. This included 

4,758 pieces of debitage, 56 bifaces, 35 unifaces, and 

18 cores. Of the eight sites tested, the subsurface de

posits at 41 BX 11 03 are unique in that they represent 

a gravel bar which formed after 3620 B.P. based on the 

geoarchaeological assessment of the three backhoe 

trenches. 

The excavations of the test units confirmed that the 

density of gravel and the average size of the gravel 

increased with depth. Furthermore, it was possible to 

terminate some of the excavation levels at natural 

stratigraphic changes. For example, Levell was ended 

at a depth of between 3 and 7 cm at the point where 

the thin layer of very dark gray clay loam with 5 per

cent gravels came into contact with an underlying 
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Figure 5-39. Projectile points from 41BXl103. a: Edgewood; b: Ensor; c-e: Fairland; f: Frio; g: Marcos; 

h, i: Pedemales; j, k: untyped dart points. 

black clay loam supporting 25 percent gravels (Fig

ure 5-41). Similarly, LevelS was terminated at a thick

ness of 8 cm when it was determined that the sediment 

had changed to a very dark gray clay loam with 50 

percent matrix- and grain-supported gravels that were 
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poorly sorted. Above this depth, the gravels were gen

erally well sorted. All of these excavated levels were 

located in Unit III deposits as discussed in the geoar

chaeological description above. 



Burned rock was present in all 

excavation levels, although the 

quantities varied greatly. The 

largest concentration was 

noted in TUNI014 E990 atthe 

base of Level 3 (Figure 5-43). 

Twenty-one archaeomagnetic 

sample were drilled from in 

situ rocks in the five test units. 

Unfortunately, funds were not 

available for their analysis. 

The samples are curated for 

possible future investigations. 

Figure 5-40. Distribution of debitage in the surface collection area 

at 4lBXll 03. 

A Fairland dart point CUI 2; 

Figure 5-39d) was recovered 

from N999 E 1 003 in Level 3. 

The only other proj ectile point 

recovered from a test unit was 

The distribution of debitage by excavated level indi

cates that in all five units, the density of debitage in 

Level 2 was greater than in Level 1 (Figure 5-42). 

The density counts also demonstrate dramatic differ

ences between levels within the same units and be

tween the same level in different units, suggesting 

spatial variation in cultural material concentrations 

across the site at different levels. 

Soil 

Horizon 

Al 

A2 

§ Bw 

Bkl 

a Pedernales point CUI 11; Fig

ure 5-39i) from N980 EI002.3, Level 5. Three dart 

points were recovered from backhoe trench backdirt. 

Although their exact vertical provenience could not 

be determined, all three were excavated from the up

per 50 em of the deposits. These included a Fairland 

(UI 1), a Marcos (UI 4), and a Pedernales (UI 10). 
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Figure 5-41. Profile of east wall ofTUNI014 E990, 41BXll03. 
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age which was coded as absent, 

present, or indetenninate. The 

criteria for assessing stream 

damage was whether or not the 

flake scar ridges, not artifact 

edges, appeared to be battered, 

smoothed, or rounded. Of the 

analyzed specimens (complete 

flakes, cores, bifaces, and uni

faces) recovered from subsur

face contexts, 15 showed 

conclusive evidence of stream 

damage, 14 were characterized 

as indeterminate, and 839 

lacked any indication of hav-

Figure 5-42. Distribution of deb it age by excavated levels at 41BX1090. 

ing stream damage as defined 

above. The conclusion from 

this study is that the majority 

The degree to which material at 41 BX 11 03 had been 

displaced or transported by water movement was a 

concern that had to be addressed in order to evaluate 

the site's subsurface integrity. The geoarchaeological 

assessment indicated that the potential for preserva

tion of cultural material in primary context was low. 

During laboratory analysis, each artifact from 

41 BXll 03 was examined for evidence of stream dam-

o 

N 1014 

of material at 41 BX 11 03 has not been stream trans-

ported any significant distance. 

Twenty-three flotation samples were collected at 

41BXII03; one from each excavated level of each 

l-x-l-m unit at the site. Each of these samples was 

processed at CAR and scanned for macro botanical re

mains. Neither the light nor heavy fractions ofthese 

o 
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111111====1 1 

meters 

40 50 
I 
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Modified chert 

Figure 5-43. Plan map, Level 3 ofTU N1014 E990, 41BXl103. 
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samples were found to contain macrobotanical re

mams. 

Discussion 

The testing investigations discovered that 4lBXli 03 

is much larger than originally believed. The north and 

west site boundaries are arbitrarily based on the loca

tion of major artificial impacts. The area within the 

proposed site boundaries has not been adversely im

pacted by base activities. It is subject to natural im

pacts including bioturbation, erosion, and possibly 

flooding. 

During the survey and testing projects, seven projec

tile points were recovered from the surface of the site. 

The specimens which can be assigned to previously 

established types are all Transitional Archaic in age. 

The geoarchaeological assessment ofthe site suggests 

that once the landscape stabilized, the components on 

the surface would have begun to become compressed. 

The presence of exclusively Transitional Archaic dart 

points on the surface, however, may indicate that a 

single component is represented by the surface assem

blage. Therefore, the integrity of the surface in the 

undisturbed areas is considered good because the com

pression of a single temporal component will not re

sult in the formation of a palimpsest. The few historic 

artifacts on the surface are not associated with any 

structures or foundations and may be the result of his

toric dumping activities. They do not represent a seri

ous impact to the integrity of the prehistoric surface 

component. 

Site 41BXli 03 is unique in its physical setting in that 

the site formed on an actively accreting gravel bar. 

The integrity of the deposits is therefore suspect from 

a geoarchaeological viewpoint. The artifact analysis, 

however, does not indicate substantial stream dam

age to the flake scare ridges. Only 15 of 839 (or less 

than 2 percent) subsurface artifacts clearly had evi

dence of stream damage. Additionally, the presence 

of faunal material within the gravel bar setting sug

gests that the degree of transportation of cultural ma

terial was minimal. The data from the test units suggest 

that the subsurface deposits may be chronologically 

stratified and that individual components may be 
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isolable at various depths. The Transitional Archaic 

component may extend as deep as 25-30 cm bs based 

on the Fairland dart point (UI 2) from Level 3 ofN999 

EI003. 

The geoarchaeological assessment of the deepest lev

els of the gravel bar indicates that, in sediments which 

are composed of 60 percent or greater grain-supported 

gravels, the likelihood of encountering intact cultural 

deposits is very low due to the velocity of water re

quired to deposit the river gravels. Above this depth 

(0 to approximately 45 cm bs) the materials have the 

potential to be in situ or to approximate a primary 

context even though minimal horizontal displacement 

may have occurred. In the truncated Unit II below the 

gravel bar, there is potential for Early to Middle Ho

locene age deposits, although the testing investiga

tions did not encounter any archaeological materials 

in these deposits. 

In summary, the subsurface integrity of 41 BX 11 03 is 

considered good in that the site contains stratified 

deposits ranging in age from the Middle Archaic to 

Transitional Archaic periods. The cultural materials 

may be minimally displaced horizontally in the upper 

45 cm of the deposit, but retain their primary vertical 

context and are therefore significant. 

Site 41BX1114 

Site Setting 

Site 4lBX 1114 is situated on the Intermediate Up

land surface approximately 9 to 18 m above the mod

em low-water channel ofMedio Creek (Figure 5-44). 

The site has surface and shallow subsurface compo

nents in the sediment veneer that drapes three land

scape positions: a high flat ridge on the north side, a 

hillside in the middle part, and an erosional knoll in 

the south part nearest an unnamed tributary. The site 

is oriented on a north-south axis, conforming to the 

natural topographic outline of the upland surface. Its 

close proximity to Medio Creek, located 150 m to the 

west, and high elevation, 221 m ams!, afford an ideal 

location offering visibility for miles in all directions. 

Extensive outcrops of chert cobbles and fossils are 

exposed along its steep western edge, with chert and 
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Figure 5-44. Schematic stratigraphic cross section a/the uplands and an unnamed tributary near 41BXl114. 

limestone outcrops along the top of the hill. Vegeta

tion includes mesquite, whitebrush, agarita, persim

mon, yucca, and dense herbaceous weeds and grasses. 

The site has been SUbjected to several types of impact 

associated with military dog training in the area. Two 

roads intersect approximately in the center of the site 

(Figure 5-45). It is possible that gravel has been 

dumped on portions of these roads to improve trac

tion during wet weather. The middle of the site-the 

hill and interfluve slope-has been cleared of most 

vegetation and is covered in grass that is mowed regu-
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larly. Large sections of the site, however, remain 

largely undisturbed by military activities. This undis

turbed area includes the areas of greatest artifact con

centration where the majority of the testing effort was 

concentrated on the crest (see below). 

Previous Investigations 

While recording the site during the survey of the base, 

CAR archaeologists excavated two shovel tests and 

inventoried two 5-m radius dogleashes. One shovel 
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Figure 5-45. Site map, 41 BX1114. Collection areas are represented by shading. Backhoe trenches, test units, and 
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test was negative, but the other yielded flakes as deep 

as 30 cm below the surface. The two dogleashes placed 

on the northwest comer of the site contained 11 and 

24 artifacts, respectively. A Guadalupe biface was 

found on the surface near the intersection ofthe gravel 

roads in the middle of the site (Nickels et al. 1997). 

Level of Effort 

Site 41 BX1l14 was more intensively investigated than 

any other site during the testing project. This was be

cause of its large size and the discovery of what was 

initially interpreted to be an intact feature at the north 

end of the site. Site boundaries were originally deter

mined by the excavation of 88 shovel tests. Approxi

mately 1,600 m2 of dense brush were cleared to allow 

for the placement of two collection areas. The first, 

located at the north end of the site in the area of the 

highest artifact densities, included 32 5-x-5-m CUs 

covering 800 m2
• The second included 16 CU placed 

at the south end of the site in the vicinity of ST C-l, 

from which an Ensor point was recovered. Two 

l-x-l-m test units were excavated in the south end, 

and 11 more were placed at the north end. The major

ity of these were centered around the location of the 

suspected feature. Two backhoe trenches, one at the 

south edge of the site and one at the juncture of the 

hill slope and the high flat ridge at the north end, were 

excavated to allow for a more detailed geoarchaeo

logical assessment of the site. This data was used to 

supplement the information gathered from two geo

morphological trenches excavated at the site during 

the survey of the base (Nickels et al. 1997). 

Site Size and Depth 

During testing, CAR archaeologists plotted the site 

boundaries based on the results of the intensive shovel 

testing and on the extent of the surface scatter of arti

facts. The resulting area covers 29,775 m2
. 

Testing recovered subsurface cultural material from 

as deep as 80 cm below the surface in TUNl039 E993. 

The majority of material from test units and shovel 

tests was encountered in the upper 30 cm of the site. 

The geoarchaeological assessment of the site, how-
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ever, suggests that the only potential for buried de

posits at the north end of the site, the location of TU 

Nl 035 E993, is through turbation (see below). 

Testing Results 

Geoarchaeological Assessment 

In the north side ofthe site, an indurated calcium car

bonate zone was identified in TU Nl039 E993 (Fig

ure 5-46) at a depth of35 cm (Appendix A). Caliche 

horizons exhibiting indurated properties commonly 

require millions of years of pedogenesis to form 

(Machette 1985). At TU Nl020 E994 the soil was 

more deeply weathered, oxidized, and completely de

calcified (Appendix A). Substantial downward trans

location has also enriched the subsoil in clay. The 

indurated calcium carbonate zone probably occurs at 

the bottom of this test unit. 

Because profile decalcification in soils developed from 

calcareous parent material takes tens of thousands of 

years (Nordt and Hallmark 1990), the deeply weath

ered soil at TU Nl020 E994 must be too old to con

tain buried cultural materials. Consequently, remnants 

of Pleistocene-age colluvium must exist in parts of 

the Intermediate surface. However, the origin and age 

of the calcareous and cobbly sediments above the in

durated zone in the vicinity of TU N1 039 E993 are 

problematic. It would require many meters of decal

cified topsoil to develop the indurated subsoil caliche 

horizon identified in this test unit. Because sediments 

above the indurated zone are thin and calcareous, they 

may not be chronologically related to the caliche zone. 

The sediments overlying the undulatory subsurface 

caliche zone at site 4IBX 1114 may have originated 

from: 1) deposition of alluvium related to early flood 

plain construction of Medio Creek; 2) gully 

knickpoints migrating into the uplands that were sub

sequently filled with colluvium derived locally from 

the Uvalde Gravel or early Medio Creek alluvium; 

3) reworking of Uvalde Gravel or early Medio Creek 

alluvium in situ by intense biological activity and ver

tical mixing; or 4) colluvium deposited from the su

per adjacent High Upland surface to the south. Eolian 

sedimentation has not been documented in the area 

and is therefore not a likely depositional possibility. 
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Figure 5-46. Profile of north wall ofTU N1039 E993, 41BXl114. 

Because of stratigraphic position, if sediments over

lying the caliche horizon were deposited as Medio 

Creek alluvium, it would have occurred prior to the 

arrival of prehistoric people (hypothesis 1). The ab

sence of surface topographic scars suggests that gully 

activity never occurred in the area, or that it occurred 

so long ago that there is now no visible surficial evi

dence (hypothesis 2). Intense biological activity could 

have inhibited soil development and weathering in 

some areas across the site, even though the sediments 

are very old (hypothesis 3). Following hypotheses 1, 

2, and 3, there is little possibility of subsurface pres

ervation of prehistoric sites in a primary context. 

Colluviation from the High Upland surface to the south 

could have occurred in the Holocene during the for

mation ofthe Intermediate surface (hypothesis 4); thus, 

there is potential for localized preservation of buried 

features. 

What was originally believed to be an intact feature 

was discovered in TU N 1 020 E994 at a depth of ap

proximately 5 to 15 cm. The first three hypothesis 

listed above all point to the possibility that the depos

its in this part of site 41 BX 1114 are too old to contain 

buried cultural materials in a primary context. If the 

age of the sediments pre-dated human occupation, the 

cultural materials at depth at the site must have been: 

1) surface features that were subsequently worked into 

the soil by biological activity (secondary context); or 

2) buried at a shallow depth in a primary context by 
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biological activity, such as with mounding or tree

throw. In contrast, if the sediments were deposited in 

the early to middle Holocene it is possible that this 

feature was buried in a primary context by colluvium. 

However, the north side of the site is on a plateau to

pographically above the rest of the Intermediate sur

face. Thus, even a colluvial event probably would have 

preceded human occupation. 

BHT G was also excavated in 41BXll14, but on the 

sideslope adjacent to TUs N1035 E993 and NI020 

E994. In this area, there were 66 cm of colluvium con

taining mostly matrix-supported pebbles and cobbles 

that increased in abundance with depth (Appendix A). 

This layer unconformably buried Cretaceous clays. In 

the downslope part of BHT G, the basal gravel bed 

decreased in thickness. Furthermore, many of the 

cobbles in the colluvial layer were completely coated 

with calcium carbonate rinds (relict soil carbonate), 

regardless of depth. These observations suggest that 

the pebbles and cobbles were washed down the hill

side as colluvium from the higher topographic area in 

the vicinity of the previously described test units. 

Minimal pedogenesis in the colluvium indicates that 

it may be early to middle Holocene in age. Further

more, based on stratigraphic position, this landscape 

element is younger than that at TU Nl 035 E993 and 

at TU Nl 020 E994. No cultural materials were ob

served in BHT G; however, if they occur, they prob

ably will be preserved in a secondary context. Based 



on estimated time of deposition, surface features could 

range in age from the Middle Archaic to present. 

The colluvial hillside in the vicinity ofBHT G grades 

down to the area just upslope from BHT 1 and BHT 2 

which were excavated during the original survey of 

the base (Nickels et al. 1997). This area is within the 

Low Upland surface that was eroded in the late Ho

locene by lateral channel migration of Medio Creek 

and associated tributaries into the Intermediate sur

face. Consequently, the soils exposed in these back

hoe trenches formed entirely in Cretaceous clays 

(Appendix A). Apparently the upper hill slope collu

vium did not emanate very far down the slope, or if 

so, it was subsequently eroded and washed down the 

next lower hillside grading down to the Tl flood ter

race. Consequently, there is little potential for discov

ering buried cultural materials in site 41 BX 1114 below 

the downslope extension of Holocene colluvium. If 

the geomorphic surface was cut in the late Holocene, 

surface features will be Transitional Archaic or 

younger. 

Archaeological Investigations 

The investigations at 41 BX 1114 located one possible 

feature which was designated Feature 1 and seven pro

jectile points. A collection of 5,062 chipped stone ar

tifacts was recovered from the site (Table 5-14). This 

included 4,454 pieces of debitage, 98 bifaces, 183 uni

faces, 320 cores, and 7 projectile points. One ground 

stone tool (VI 7) and 86 fragments of animal bone 

were also collected at the site. The assemblage from 

4lBX1114 was the second largest collected during the 

testing project. The ground- stone artifact is described 

in Appendix B and the faunal remains are discussed 

in detail in Appendix D. Approximately 52 percent of 

the material was recovered from the subsurface test

ing, and the remaining 48 percent was collected from 

the 48 CUs. 

North Collection Area 
Because the two areas of investigation at 41 BX 1114 

are located on different landforms and are separated 

by over 175 m of horizontal distance, they will be dis

cussed separately and the results compared. The north 

collection area contained 32 CUs, twice as many as 

the south area (Figure 5-47). The materials recovered 

from the surface included 1,634 pieces of debitage, 

55 bifaces, 118 cores, 140 unifaces, and two untyped 

and one untypable projectile points (Figure 5-48). 

The distribution of debitage across the north collec

tion area indicates a concentration of material near 

the west edge, extending into the center of the area 

(Figure 5-49). This concentration is reflected in the 

distribution of non-debitage chipped stone artifacts 

(Figure 5-50). Of the CUs in the north collection area, 

the second highest debitage count, the second highest 

biface count, the highest core count, and the highest 

uniface count are from CU NI 020 E990, located at 

the west edge of the collection area. This area corre

sponds to the location of the intensively excavated 

area around Feature 1 which is discussed in detail 

below. 

Initially, CAR archaeologists excavated five l-x-l-m 

test units in the north collection area. The discovery 

of Feature 1 in NI 020 E990 prompted the excavation 

Table 5-14. Aliifacts from 41 BX 1114 

Artifact Type Surface TUs STs BHTs IF Total 

Debitage 1885 2338 227 4 0 4454 

Bifaces 72 21 4 0 1 98 

Unifaces 154 19 6 0 4 183 

Cores 257 53 10 0 0 320 

Projectile Points 3 3 1 0 0 7 

Ceramic Sherds 0 8 0 0 0 8 

Misc. Ground stone 1 0 0 0 0 1 

Total 2372 2442 248 4 5 5071 

88 



\ 

\ 
\ \ 

/ 

1\ 

\\ 
\ \ 

\ \ 

\J\ 
\Jr . 

\. I 

-
-220-

x 

1-0 

Figure 5-47. North collection area, 41BXll14. 

89 

41BXll14 

North o 

o 



a 
(UI5) 

o : ...................... : ...... . 

b 
(UI?) 

2 3 4 
.UH:===:=i HU .. uU

I 
em 

C 

(UI1) 

density for this volume 

equals 918 pieces/m 3
• Deb

itage densities by excavated 

level, however, demonstrate 

an overall decrease with 

depth from 1,401 pieces/m 3 

in Level 1 to 1,078 

pieces/m 3 in Level 2. Densi

ties in Level 3 plummeted to 

65 pieces/m 3
, and no deb

itage was recovered from 

Levels 4 and 5. 

Figure 5-48. Projectile points from north surface collection area, 
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Two samples of charcoal and 

a sample of bone from Fea

ture 1 were submitted to Beta 

Analytic for radiocarbon dat
of six additional test units (Figure 5-51). The block of 

seven 1-x-1-m units was partially located within the 

5-x-5-m CU N 1 020 E990 which had the highest over

all artifact density. Feature 1, which was originally 

believed to be an intact hearth, yielded large quanti

ties of charcoal, ashy soil, burned chert, and burned 

limestone. The faunal material 

recovered from the block of 

units included 79 bone frag

ments, some of which are 

Odocoileus virgin ian us, and 

others of which are from a 

cowl bison-sized animal (Ap

pendix C). The expanded ex

cavations recovered eight 

sherds of Leon Plain ceramics 

and a Scallorn point (Brangus 

variety) from the upper 10 cm 

of sediment (Figure 5-52). 

CD 
Cl 
C -:0 
CD 
o 

990 

ing (Appendix D). The two charcoal samples under

went standard radiometric analysis while the bone 

sample underwent Accelerated Mass Spectrometer 

(AMS) dating. The results are listed in Table 5-15 and 

Appendix D. The radiocarbon dates indicate that the 

bone and the charcoal post-date the prehistoric mate-

1010 North 

1010 

1015 

The other artifacts recovered 

from the seven test units in

cluded 1,560 pieces of deb

itage, 58 cores, 15 bifaces, and 

17 unifaces. While the depth 

to which each unit was exca

vated varied, the deepest unit 

was terminated at 50 cm bs at 

the indurated calcium carbon

ate zone. The total excavated 

volume for the seven units 

equaled 1. 7 m3
• The debitage 

Figure 5-49. Distribution of debitage in north collection area at 

41BXl114. 
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cesses to rapidly transport 

surficial material downward. 

The continuous drop in deb

itage densities with depth sup

port the interpretation that 

41BX1114 is a surface site 

with material continuously be

ing reworked by turbation. 

If the geoarchaeological as

sessment that 41 BX1114 is lo

cated on a surface that is too 

old to contain buried deposits 

in a primary context is correct, 

then any material encountered 

below the surface has been 

transported there through post-

Figure 5-50. Distribution of non-debit age chipped stone artifacts in 

north swjace collection area at 41BX1114. 

depositional processes. The 

small block excavation, how

ever, demonstrates that the 

majority of material is concen
rial, presuming a range of ca. 1250 B.P. to 180 B.P. 

(A.D. 700 to 1770) based on earliest date for ScalI om 

points (Hester 1995) and the latest date for Leon Plain 

(Pertulla et al. 1995: 195). The bone contained "bomb 

carbon" and is therefore younger than 50 years old. 

The two charcoal dates are in the nonlinear portion of 

the calibration curve and accurate age estimates are 

not possible. The association of Leon Plain ceramics, 

a Scallom arrow point, and numerous other prehis

toric artifacts with the modem charcoal and bone was 

simply incidental. 

The expanded excavations, which resulted from the 

original interpretation that the assemblage represented 

an intact feature, provide important data about site 

formation processes and artifact densities. The fact 

that modem bone was buried up to 15 cm below the 

surface is testimony to the ability of turbation pro-

trated between the surface and a depth of 20 cm be-

low the surface. Secondly, the quantity of artifacts 

recovered indicates that the block excavation tech

nique may be a useful approach to investigating such 

upland sites, particularly if movement of material is 

limited to a maximum of 20 cm of vertical displace-

ment. 

The other excavated test units in the north collection 

area demonstrated similar decreases in debitage counts 

below the second excavated level. Importantly, these 

units exposed the indurated calcium carbonate zone, 

discussed above, at widely varying depths. For ex

ample, this zone was encountered at approximately 

20 cm below the surface in TU NI030 E995 (Figure 

5-53) and at 35 to 70 cm in TU NI039 E993 (Figure 

5-46) where it was very irregular. Two Fairland dart 

points recovered from TU NI039 E993 apparently 

Table 5-15. Radiocarbon dates from Feature 1, 4IBX1114 

Sample # Type Measured C"" Age CI3/cn2 Ratio Conventional Cn .. Age 

Beta-098912* Bone 1I0.l ± 0.6% modern -26.1 %0 1I0.3 ± 0.6% modern 

Beta-096367 Charcoal 1I0 ± 50 BP -24.1 %0 120 ± 50 BP 

Beta-096368 Charcoal 180 ± 50 BP -25.0 %0 180 ± 50 BP 

* Report result indicates an age of post 0 B.P. and has been reported as a percent ofthe modem 

reference standard. 
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a 
(UI4) 
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(u! 15) 

b 

e 
(UI11) 

c 

(UI13) 

f 

Figure 5-52. Diagnostic artifacts from Feature 1, 41BXll14. a: Scallorn-Brangus arrow point; b-f: Leon Plain 

sherds. 

confirm the vertical movement of material at the site 

(Figure 5-54). The first was from Levell (UI 3) and 

the second (UI 2) was from Level 5, deep in the pocket 

formed by the irregular calcium carbonate surface and 

the walls of the unit. No other diagnostics were re

covered from subsurface testing outside of the Fea

ture 1 area. 
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South Collection Area 

The smaller surface collection area at the south end 

(Figure 5-55) of the site was characterized by signifi

cantly lower artifact counts with material unevenly 

dispersed across the 400 m2 area (Figure 5-56). The 

total number of chipped stone artifacts recovered from 

the south area included 206 pieces of debitage, 

109 cores, 11 bifaces, and 11 unifaces. This includes 



Ensor dart point (Ul6) from 

ST C-l, located immedi

ately west of the collection 

area. 

Figure 5-53. Photograph of indurated calcium carbonate layer at 20 cm 

bs in TUNI030 E995, 41BXl114. 

The two l-x-l-m test units 

excavated in the south end 

reflect the low artifact 

counts documented for the 

surface (Figure 5-58). The 

geoarchaeological assess

ment of 41BXll14 indi

cates there is little chance 

for finding buried deposits 

in this section of the site (see 

discussion above). The gen

erally decreasing debitage 

counts in TU N817 E 1 082 

and TU N829 EI075 are 

consistent with material 

from the surface migrating 

a possible Guadalupe tool (UI 17) that is small and 

crudely flaked. The only ground stone artifact, a chert 

cobble (UI 8) with polish on one face, was recovered 

from the south collection area. No features were en

countered on the surface or during excavations. The 

only diagnostic artifact (Figure 5-57) recovered dur

ing excavations from the south end ofthe site was an 

a b 
(UI2) (UI3) 

o 1 2 
r=:===I mmmnmi em 

Figure 5-54. Fairland dart points from TU NI039 

E993, 41BXl114. 
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downward through biotur

bation or by falling into des

iccation cracks. This material, however, should be 

Transitional Archaic or younger given the apparent 

geomorphic history of this intermediate surface. 

Fifty-two flotation samples were collected at 

41BX1114; one from each excavated level of the 

l-x-l-m units outside of the Feature 1 area and 31 

from the block of units around Feature 1. Each of these 

samples was processed at CAR and scanned for mac

robotanical remains. The light and heavy fractions 

from the Feature 1 area contained abundant charcoal 

and occasional burned bone fragments. However, the 

analysis of the radiocarbon samples from this area in

dicate that charcoal and bone are modem. No macro

botanical remains were found in the fractions from 

the other samples collected at 4lBXll14. 

Discussion 

The testing at 41 BX 1114 recovered diagnostic arti

facts dating to the Transitional Archaic and Late Pre

historic time periods. All the diagnostic material with 

the exception of an Ensor dart point and the possible 

Guadalupe biface was recovered at the north end of 
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Figure 5-56. Distribution of debitage in south sUljace collection 

area at 41BX1114. 

the site where the greatest level of effort was expended. 

Eight Leon Plain ceramic sherds and one Scallorn ar

row point were recovered from a 7-m2 block of shal

lowly excavated test units placed to investigate a 

concentration of charcoal and bone that was desig

nated Feature 1. The three radiocarbon dates from this 

feature indicate that the Late Prehistoric artifacts were 

not associated with the bone and charcoal, probably 

the remnant of a burned stump, which were historic 

to modern in date. 

a 
(UI6) 

o 2 
r---r-----=:, em 

Figure 5-57. Ensor point from ST C-I, 

4IBXll14. 
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The test excavations confirmed that biological activ

ity is intense at 4IBXl114 and is responsible for the 

vertical movement of material from the surface to the 

subsurface. The integrity of the surface deposits has 

therefore been compromised, but only to the extent 

that most of the displaced material has been moved 

down profile 20 cm or less. There is no chance of 

encountering buried cultural features or artifacts in a 

primary context unless they have been buried by a 

tree throw, some other biological process, or by collu

vial deposits. The latter possibility exists for the area 

between the south and north collection units where 

material eroding from the hill top may form a collu

vial wedge. 

The generally shallow soil at 41 BX] 114 and the large 

quantity of cultural material, however, suggest that it 

may be possible to identify distinct clusters of associ

ated artifacts using shallow block excavations. Assum

ing that 4IBX1114 is a surface site at which the soils 

are too old to contain buried deposits in a primary 

context, with the exception of the hill slope area, and 

given the potential for rapid burial as evidenced by 

the modern animal bone in Feature 1, the material re

covered subsurface is potentially of the same age as 

the material on the surface. Additionally, the diagnos-
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Figure 5-58. Debitage counts by excavated level at TUs N817 EI 082 and N829 

EI075,4IBXll14. 

tics indicate that the site was used most intensively, 

during the Transitional Archaic and Late Prehistoric. 

The two collection areas at the site indicate tremen

dous intrasite variation in artifact assemblage (Table 

5-16), reflecting variation in prehistoric activities. At 

the south end of the site, raw material was being tested 

and procured. This is evidenced by the high frequency 

of cores, the low average number of flake scars per 

core, and the high frequency of core/platform prepa

ration flakes. At the north end, the artifact assemblage 

displays greater diversity and is indicative of multiple 

activities. The average number of flake scars per core 

is higher, suggesting that material was being reduced 

further. This is confirmed by the comparatively high 

frequency (12 percent) of biface manufacture flakes 

in the north area. Additionally, the frequency of bi

faces and unifaces is much higher than in the south. 

Sites Outside Impact Areas 

Site 41BXI076 

Site Setting 

Site 41BXl 076 (Figure 5-59) is located on the Inter

mediate Upland surface 12 m above the modem low

water channel of Medio Creek, 500 m to the north. 

The site is located on a high knoll in the uplands at an 

elevation of205 m amsl. The location offers visibility 

Table 5-16. Variation in Artifact Assemblages from North and South Collection Areas at 4IBX1114 

Category North South 

Biface manufacturing flakes as a % of debitage 12.0 2.0 

Cores as a % of non-debitage artifacts 44.0 83.0 

Average flake scars per core 5.9 4.7 

Bifaces as a % of non-debitage artifacts 18.0 9.0 

Unifaces as a % of non-debitage artifacts 37.0 8.0 

Debitage density per 5-x-5-m CU 51.1 12.9 
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for miles in all directions, including the broad and flat 

terraces adjacent to Medio Creek. The almost flat sur

face on the knoll is covered with dense grasses under 

a canopy of mesquite, persimmon, and hackberry. Raw 

materials in the form of chert cobbles outcrop on the 

lip of the knoll and continue downslope for 20-30 m 

in all directions. 

Site 41BX1076 is located near the boundary of the 

Medina firing range impact area and has therefore been 

spared any recent artificial impacts. Because the site 

is located on a hilltop, material on the surface is sub

jected to erosion during heavy rains, but bioturbation 

may be the most active form of impact at the site. 

Previous Investigations 

While recording and mapping this site in 1995, CAR 

staff placed a 5-m radius dogleash placed around a 

possible hearth feature visible on the surface. The in

ventory of the unit documented 117 fire-cracked rock 

fragments and 168 artifacts, including a Scallorn point. 

A finely worked thin biface found on the south edge 

of the site served as the center of a second 5-m radius 

dogleash containing 56 artifacts and 21 fire-cracked 

rock fragments. A shovel test was excavated to a depth 

of 50 cm in each of the dogleash areas. Each test con

tained artifacts to a depth of 30 cm bs (Nickels et al. 

1997) 

Level of Effort 

41 BX 1 076 was the last of the eight sites to be tested. 

Investigations were limited to the collection of 16 CUs 

over 400 m2 of the site and the excavation of three 1-

x-1-m test units. The site was mapped using a total 

station with site boundaries based on the surface dis

tribution of artifacts. 

Site Size and Depth 

The size of the site is estimated to be 8,525 m2
• This is 

an increase of 568 percent over the survey estimate of 

1,500 m2
• Two test units, N987 E1 000 and Nl 001 

99 

E1002, were excavated to 50 em below surface at 

which point excavations were terminated. Cultural 

material was present throughout the deposit, but de

creased dramatically in quantity with depth. A third 

test unit, N994 E 1 002, was excavated to a depth of 10 

cm bs to expose an irregular accumulation of burned 

rock, designated Feature 1. 

Testing Results 

Geoarchaeological Assessment 

As with site 41BXI091, no formal soil-stratigraphic 

descriptions were written at this site. However, a cur

sory description was made from TU N987 E 1000. This 

test unit consisted of 50 cm of few matrix-supported 

pebbles in a very dark grayish brown and clayey ma

trix. An occasional dense pocket of pebbles also oc

curred to this depth. The landscape at 41 BX 1 076 

evolved in one of two ways. The first possibility is 

that the area was a Pleistocene alluvial terrace that 

was subsequently eroded, thus leaving a gravel lag at 

the site. The problem with this scenario is the gravels 

look to be Uvalde and, therefore, possibly derived from 

a superadjacent landscape. The alternate hypothesis 

is that the gravels and sediments at 41BXI076 are 

Pleistocene colluvium originating from a higher sur

face to the southeast. Subsequent landscape dissec

tion could have rounded-off the hilltop, leaving a 

section of the colluvium intact. 

Archaeological Investigations 

The investigations at 41BX1076 located one irregu

lar burned rock feature which was designated Feature 

1, one Fairland dart point (UI 1), and one Scallorn 

arrow point (UI 2). A collection of 4,216 chipped stone 

artifacts was recovered from the site, including 3,829 

pieces of debitage, 104 bifaces, 60 unifaces, and 221 

cores (Table 5-17). 

The surface collection recovered 75 percent of the total 

chipped stone assemblage including 2,868 pieces of 

debitage, 100 bifaces, 59 unifaces, and 192 cores. Both 

projectile points, a proximal drill or perforator frag

ment (UI 17) (Figure 5-60), and two hammerstones 



Table 5-17. Artifacts from 41BXl 076 

Artifact Type Surface TUs IF Total 

Debitage 2868 961 0 3829 

Bifaces 100 3 1 104 

Unifaces 59 1 0 60 

Cores 192 29 0 221 

Projectile Points 2 0 0 2 

Hammerstones 2 2 0 4 

Manos 0 1 0 1 

Grinding Slabs 0 1 0 1 

Total 3223 998 1 4222 

were collected from surface units. The debitage was 

generally distributed evenly across the collection area 

(Figure 5-61), but there is a "hole" in the distribution 

formed by a CU in the center of the site with a low 

debitage count surrounded by CUs with higher counts. 

The distribution of cores, bifaces, unifaces, and pro

jectile points shows a clear concentration of material 

in CUNI000 EI000 (Figure 5-62). This 5-x-5-m unit 

accounted for 21 percent of the non-debitage chipped 

stone artifacts (including the Scallorn point [UI 2]) 

recovered at 4IBXI076. 

Subsurface investigations in three test units recovered 

961 pieces of debitage, 3 bi-

faces, 1 unifaces, 29 cores, one 

grinding slab (UI 15), one 

mano (UI 13), and two ham-

merstones (UI 11 and 

UI 16). Feature 1 was partially 

excavated in TU N994 E 1002. 

The other two excavation units 

(TU N987 EI000 and 

TU NI001 EI002) encoun

tered burned rock in the upper 

10 cm of the deposits, but in 

both cases, the burned rock 

lacked a recognizable pattern 

or structure. Generally, the 

amount of debitage dropped 

significantly between 10 and 

20 cm bs before increasing 

slightly in Level 3 (Figure 

Q) 

Cl 
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Figure 5-60. Proximal peljorator fragment 

from 41BX1076. 

The original CAR survey crew placed a dogleash in

ventory unit in the approximate location ofCUNI000 

E 1000, recording high artifact and burned rock densi

ties and recovering a Scallom point (Nickels et al. 

1997 :Table G-l). The survey crew postulated that an 

intact hearth could be present in the dogie ash (Nick

els et al. 1997), but none was recognized during test

ing. The area around and including CU NlOOO E1000 

1000 

North 

East 
1010 

5-63). Material was present in 

Levels 4 and 5, but in dimin

ished quantities. 

Figure 5-61. Distribution of debitage in swjace collection area at 

41BXl a 76. 
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Figure 5-63. Distribution of deb

itage by excavated level at 

4IBXI076. 

contained a high density of burned rock on the sur

face but no pattern was clearly discernible. 

A cluster of burned rocks exposed in TUN994 El 002 

directly south of the CU was designated Feature 1 

(Figure 5-64). This loosely grouped feature was com

posed of burned limestone and fire-cracked chert. The 

surrounding matrix yielded the greatest quantity of 

debitage (n=218) recovered from any excavated level 

2 
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3 4 5 

Level 

at the site. Burned rock was visible on the surface 

outside the limits of the excavation unit. 

Eleven flotation samples were collected during the 

excavations at 41BXI076; one from each excavated 

level of each unit. Based on the geoarchaeological 

assessment of the site and the results of the analysis 

of samples from 4IBX 1114, another upland site, the 

samples were not processed. 



Figure 5-64. Photograph of Feature 1 in TU 994 El 002, Levell, and adjacent area at 

4lBXl 0 76. 

Discussion 

Both the ScaIlorn and Fairland points recovered at 

4IBX 1076 are proximal fragments, apparently bro

ken through use (Figure 5-65). Combined with the sur

vey data (Nickels et al. 1997), the site has yielded three 

diagnostic projectile points from the Transitional Ar

chaic and Early Late Prehistoric time periods. No other 

dateable materials or diagnostic artifacts were recov

ered. 

Site 4IBX1076 has not been seriously affected by ar

tificial impacts. The integrity of the surface is, there

fore, fairly good, although material has most likely 

been displaced to some degree by bioturbation and, 

along the hillsides, by erosion. Of the upland sites 

which were tested, 41 BX 1 076 has the most concen

trated accumulation of burned limestone, and it is 

possible that block excavations could recover largely 

intact features. 
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Figure 5-65. Diagnostic artifacts from 41BXl076. 

a: ScaBorn arrow point; b: Fairland dart point. 



Chapter 6: Analysis and Research Issues 

Brett A. Houk, C. Britt Bousman, David L. Nickels, and Steve D. Tomka 

Introduction 

The archaeological testing at eight prehistoric sites at 

Medina Annex recovered over 29,700 artifacts from 

5,725 m2 of surface collected area and over 30 m3 of 

excavated subsurface deposits. The temporally diag

nostic artifacts span the Early Archaic period to the 

latter part ofthe Late Prehistoric, although the major

ity date to the Transitional Archaic and Late Prehis

toric periods. Six ofthe eight sites were located in the 

Uplands adjacent to Medio Creek, and two were situ

ated in creek terraces. 

This chapter is divided into three major sections. The 

first section is a discussion of the different geologic 

contexts of archaeological sites. The second section 

is an analysis of the data which provides an intersite 

comparison of the artifact assemblages collected from 

seven of the sites during the project. 4IBX 1070 is 

excluded from this analysis because of the limited in

vestigations undertaken there. The final section is a 

discussion of research issues identified during the 

fieldwork and laboratory analysis associated with the 

archaeological testing. These research issues are used 

to make recommendations about the significance of 

the investigated sites in Chapter 7. 

Geological Context of Archaeological 

Occupations or Sites 

A great deal of recent literature discusses the forma

tion processes involved in the creation of archaeologi

cal sites and the post-depositional processes that 

disturb the context of materials on archaeological sites 

(Waters 1992; Goldberg, Nash, Petraglia 1992; 

Johnson and Watson-Stegner 1990). These discus

sions are usually organized along process dimensions 

(for good reasons), but another manner of organizing 

these discussions is by the results produced by the 

various processes. Below is a brief discussion ofthe 
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end-products created by various geologic (deposition 

and erosion), pedogenic (shrinking, swelling, and 

cracking) and biologic (burrowing, tree fall) processes 

in terms of archaeological sites, features, and artifacts. 

The various end-products can be grouped by primary 

and secondary contexts. Primary contexts include 

Good Geological Context, Good Surface Context, 

Surface Palimpsest, and Compressed Stratigraphy 

(Figure 6-1). Secondary contexts include Turbated 

Palimpsest, Lag Palimpsest, Mixed Deposit, Redepos

ited Context, and Reversed Stratigraphy (Figure 6-2). 

It is entirely possible that individual sites will repre

sent multiple types of context expressed horizontally 

and vertically and in various combinations. 

Primary Geological Context 

Good Geological Context-Archaeological materials 

are discarded in a geological context that covers the 

materials by low energy deposits which do not move 

artifacts or materials in any appreciable manner. In 

some settings archaeological occupations or compo

nents are separated by sterile deposits. 

Good Swface Context-Archaeological materials (ar

tifacts and features) from a single occupation or com

ponent are discarded on a stable surface. These 

materials undergo little horizontal or vertical move

ment, and little or no mixing with materials from other 

occupations or components. 

Compressed Stratigraphy-Archaeological materials 

are discarded in very slowly accumulating deposits 

but in correct stratigraphic order, although the physi

cal separation is noticeably less than occurs in other 

sites with good geological context. 

Swface Palimpsest-Artifacts and/or features from 

multiple occupations or components are discarded on 



Good Geological Context 

A A A 

B B B 
c c c 

D D D c c c 

D D D 

Good Surface Context 

or 

Compressed Stratigraphy 

A A A 

B B B 

c c c 

D D D 

:I:':',"" :' 

Surface Palimpsest 

unconsolidated fine-grained sediments 

unconsolidated gravels 

consolidated sediments or bedrock 

Figure 6-1. Examples a/primary contexts. 
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Turbated Palimpsest 

B A C 

A B B C 

Lag Palimpsest 

A A A 

B B B 

C C C C A 

D D D D D D 

Mixed Context 

A A A ,'" B A B 

B B B i....) A B A 

C C C 
() D 

C D 

D D D C D C 

Redeposited Context 

A A A 

B B B B 

C C C 

D D D D D D 

Reversed Stratigraphy 

A A A 

B B B 

C C C 

D D D D D D 

Figure 6-2. Examples of secondary contexts. 
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a stable surface (bedrock), and these materials are in

termingled on this surface. 

Secondary Contexts 

Turbated Palimpsest-Archaeological materials are 

discarded on a stable surface, however pedo-geologi

cal processes and biological activity below and on that 

surface move artifacts at various rates in multiple di

rections. 

Lag Palimpsest-Archaeological materials discarded 

in an accumulating depositional environment but later, 

usually either by wind or water erosion, artifacts from 

different occupations or components are intermingled 

on erosional surfaces. 

Mixed Deposit-Archaeological materials are dis

carded in an accumulating depositional environment, 

but later, through rodent burrowing, tree falls, or other 

forms of bioturbation or soil processes, materials are 

vertically mixed. 

Redeposited Context-Archaeological materials dis

carded in an accumulating depositional environment 

or on a stable surface but by wind or water erosion, 

artifacts are transported and then redeposited in an

other sedimentary unit. 

Reversed Stratigraphy-Archaeological materials dis

carded in an accumulating depositional environment 

or on a stable surface but later, either by wind or wa

ter erosion, artifacts are redeposited in another sedi

mentary unit and in reversed chronological order. 

Reversed stratigraphy is a subset of materials in rede

posited contexts. 

Contexts at Lackland 

Many of the sites at Lackland, especially all the sites 

in the uplands, represent turbated palimpsests. Also 

present are sites in good geological contexts 

(41BXII02) and redeposited contexts (4IBXll03). 

One should realize that the definitions between some 

of these depositional contexts represent a continuum 

and not singular classes. For example 4IBXll 03 is 
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classified as a redeposited context, but an analysis of 

artifact damage indicates that the lithic artifacts were 

transported very short distances, if at all. Thus con

sidering the current state of archaeological knowledge 

in this portion of Bexar County and the temporal reso

lution offered by the site, 4IBXll03 can be consid

ered as a site with at least moderate geological context 

rather than good geological context, but nevertheless 

a site with the potential for providing scientifically 

useful information. Also it is clear that at least one 

primary context, surface palimpsest, usually does not 

provide high resolution information. Thus the simple 

classification of site context into primary or second

ary contexts does not offer a simple rationale for de

termining site significance. 

Data Analysis 

The purpose of the tables reproduced below is to al

low for a comparison of artifact assemblages between 

sites based on specific attributes that were examined 

during the analysis of the material collected during 

the testing project. Definitions of attribute categories 

and terms, as well as the methods of analysis, are in

cluded in Appendix B of this report. 

The statistical manipulation of the data can also be 

used to evaluate the similarities and differences be

tween upland and floodplain sites. An assumption 

guiding the testing project was that the upland sites 

were used primarily as locales from which to procure 

raw materials and at which to test those raw materi

als, while the floodplain sites were used for other pur

poses such as residential camps, hunting camps, or 

other special activities. The upland sites include 

41BXI070, from which the artifact sample is ex

tremely small, 41BXI076, 4IBX1088, 41BXI090, 

4IBXI091, and 41BXll14. The floodplain sites in 

this study are 41BXll02 and 4IBXll03. 

The five main chipped stone artifact categories (deb

itage, cores, bifaces, unifaces, and projectile points) 

are discussed individually. Contingency table analy

sis was conducted on most categories to evaluate sev

eral of the more important artifact attributes. Because 

the assemblage from 4IBXI070 contains only one 

flake and one core, it will not be discussed in this sec-



tion, although it was included in the analysis. The raw 

material type and quality of the artifacts was evalu

ated separately and compared to the type and quality 

of unmodified raw material available at each site. The 

contingency table analyses utilize adjusted residuals 

along with raw counts and appropriate percentages. 

Adjusted residuals measure the difference between 

observed and expected values for each cell in the con

tingency table and convert this difference into a value 

that has the same distribution as a typical z-score for 

a normal probability distribution (Haberman 1978; 

Norusis 1993). Adjusted residuals with a value of equal 

to or greater than 2, or equal to or less than -2 are 

considered significant at a 0.05 level of confidence. 

The results of these comparisons follow the artifact 

analysis below. 

Artifacts 

Debitage 

Contingency table analysis was conducted for the fol

lowing debitage attributes: cortex, flake type, and plat

form faceting. The mean and standard deviation for 

the maximum dimension of complete flakes is also 

presented. These attributes were chosen for analysis 

because they are measures of the type and nature of 

lithic material reduction and tool manufacture. The 

amount of cortex on a flake is indicative of how early 

in the reduction process it was removed from the par

ent material. Flake type provides information on the 

type oflithic reduction and tool manufacture that took 

place at a site. Platform faceting is an indication of 

both reduction stage and type oftool manufacture. The 

maximum dimension of a flake is related to stage of 

reduction, reduction strategy, and raw material size. 

Before presenting the debitage contingency tables, it 

is necessary to point out that the debitage from 

41 BX 1 091 was analyzed differently than that from 

other sites. During the attribute analysis, we originally 

believed that a large percentage of the debitage from 

the site was artificially created by heavy machinery's 

crushing the naturally occurring chert cobbles. We later 

concluded, however, that these flakes and associated 

cores were the result of cobble splitting. In replica

tion studies, successful attempts to split unmodified 
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cobbles created two large "flakes," neither of which 

possessed a bulb of percussion. Unsuccessful attempts 

created distinctive angular flakes like those found in 

the 41 BX 1 091 assemblage. This cobble-splitting tech

nology is discussed in more detail in Appendix B. 

The debitage from 41BX1091 was sorted into split 

cobble flakes (including complete and proximal speci

mens), complete flakes, and incomplete flakes. Be

cause no attempt was made to differentiate complete 

split cobble flakes from proximal fragments, the as

semblage is not directly comparable to those from 

other sites. When treated as a "flake type," the split 

cobble category is artificially high because it includes 

proximal fragments in addition to complete flakes. For 

the other flake type categories, only complete flakes 

were analyzed. 

From the 41 BX 1 091 assemblage, 618 flakes and flake 

fragments were identified as split cobble flakes out of 

a total of 2,388 pieces of debitage. The assemblage 

contained 287 complete flakes, excluding those clas

sified as split cobble flakes. The proximal and com

plete split cobble flakes were not included in these 

contingency tables. 

Cortex 

The results of the analysis of debitage cortex are pre

sented in Table 6-1. At all sites combined tertiary 

flakes are the most common (47.2 percent) with sec

ondary flakes almost as common (41.5 percent), and 

primary flakes still fairly numerous (11.2 percent). 

This pattern shows that overall initial lithic reduction 

is prevalent at Lackland, nevertheless important varia

tions occur at specific sites. For example, sites 

4IBXI088, 41BX1090, and 4IBXI091, all upland 

sites, have greater-than-expected quantities of primary 

flakes and lower-than-expected quantities of tertiary 

flakes. The floodplain sites of 41 BX 1102 and 

4IBX 11 03 have greater-than-expected quantities of 

tertiary flakes. In general, with the exception of 

4IBXI070 which is represented by only one flake, 

the upland sites have greater-than-expected quantities 

of primary and! or secondary flakes and! or fewer-than

expected late-stage tertiary flakes. The opposite is true 

for the floodplain sites, especially 4IBX 11 03 where 



Table 6-1. Contingency Table Analysis of Debit age Cortex Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant (p:,,:0.05) values are shown in bold. 

Site Primary Secondary 

0 0 

41BX1070 0.0% 0.0% 

-0.4 -0.8 

104 433 

41BX1076 10.9% 45.3% 

-0.3 2.6 

253 809 

41BX1088 14.8% 47.4% 

5.7 5.8 

18 40 

41 BX1090 24.0% 53.3% 

3.6 2.1 

51 130 

41BX1091 17.8% 45.3% 

3.7 1.3 

17 125 

41BXll02 4.7% 34.8% 

-4.0 -2.7 

37 295 

41BXll03 3.4% 26.8% 

-9.1 -11.0 

168 583 

41BXll14 12.6% 43.8% 

l.9 l.9 

Column 648 2415 

Total 11.1% 41.5% 

the debitage assemblage is dominated by tertiary 

flakes. 

Flake Type 

The examination of flake types by site (Table 6-2) 

demonstrates a similar pattern, although important 

variations are seen. Most of the sites-especially the 

upland sites of 41BXI088, 4IBXI090, and 

41BXll14-have high percentages of core/platform 

flakes. These flakes are typically removed from cores 

or they represent non-diagnostic removals from other 

types of artifacts. Core/platform flakes are unusually 

rare at 41BXI 103. Additionally at 4IBX1102, the 

debitage assemblage has a higher-than-expected quan-
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Tertiary Unknown Total 

1 0 1 

100.0% 0.0% 0.0% 

I 1.1 0.0 

416 2 955 

I 43.6% 0.2% 16.4% 

-2.5 0.7 

643 3 1708 

I 37.6% 0.2% 29.4% 

-9.4 .5 

17 0 75 

I 22.7% 0.0% 1.3% 

-4.3 -0.3 

106 0 287 

I 36.9% 0.0% 4.9% 

-3.6 -0.6 

217 0 359 

I 60.4% 0.0% 6.2% 

5.2 -0.7 

766 1 1099 

I 69.7% .1% 18.9% 

16.6 -0.5 

579 2 1332 

I 43.5% .2% 22.9% 

-3.1 .1 

2745 8 5816 

47.2% 0.1% 100.0% 

tity of biface manufacture flakes, but a lower-than

expected quantity of biface thinning flakes. At 

41BXI 103, the quantities of biface thinning flakes, 

blades, and uniface flakes are all higher than expected. 

In addition to rare core/platform preparation flakes, 

the numbers of sequence flakes are lower than ex

pected for the same site. 

As indicated above at the upland sites, there are 

greater-than-expected numbers of core/platform prepa

ration flakes and also fewer-than-expected biface 

flakes, the exception to this being 41 BX 1076. At the 

latter site, the numbers of biface manufacture flakes 

and notching flakes are higher than expected. 

41BX1088 and 4IBXll14 have lower-than-expected 

quantities of uniface flakes. The only other anoma

lous adjusted residual is the greater-than-expected 



Table 6-2. Contingency Table Analysis of Debit age Flake Type Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant values are shown in bold. 

Site 
Biface Biface 

Blade 
Manuf. Thinning 

Notch 

0 0 0 0 

I 41BX1070 0.0% 0.0% 0.0% 0.0% 

-0.4 -0.3 -0.1 -0.1 

I 183 66 0 8 

I 41BX1076 19.2% 6.9% 0.0% 0.8% 

4.0 1.2 -3.4 2.9 

251 28 13 2 

41BX1088 14.7% 1.6% .8% 0.1% 

-0.3 -9.1 -1.1 -1.9 

0 1 1 0 

141BXI090 0.0% 1.3% 1.3% 0.0% 

I -3.7 -1. 7 .3 -0.5 

20 9 6 3 

41BXI091 7.0% 3.1% 2.1% 1.0% 

-3.9 -2.1 2.0 2.1 

68 13 4 0 

41BXI102 18.9% 3.6% 1.1% 0.0% 

2.2 -2.0 .3 -1.1 

180 185 19 7 I 41BXI103 16.4% 16.8% 1.7% 0.6% 

1.5 16.6 2.8 1.8 

166 51 14 0 

41BXI114 12.5% 3.8% 1.1% 0.0% 

-2.9 -3.9 .3 -2.4 

Column 868 353 57 20 

Total 14.9% 6.1% 1.0% 0.3% 

number of blades at 4IBX 1091. Since blade produc

tion characterizes Clovis and Toyah technologies, the 

high representation of blades is probably a reflection 

of a Late Prehistoric component at the site. 

Faceting 

Platform faceting, which is another indirect measure 

of reduction stage, loosely follows the same pattern 

established above with respect to differences between 

upland and floodplain sites (Table 6-3). There are, 

Corel 

Platform 
Sequence Uniface Indeterm. Total 

0 0 0 1 1 

0.0% 0.0% 0.0% 100.0% 0.0% I 
-1.5 -0.1 -0.1 3.7 I 
639 6 18 35 

955 I 
66.9% .6% 1.9% 3.7% 16.4% 

-1.5 2.1 0.9 -4.3 I 
1310 4 13 87 1708 I 

76.7% .2% .8% 5.1% 29.4% I 
8.2 -0.5 -3.2 -3.4 

65 0 0 8 75 I 
86.7% 0.0% 0.0% 10.7% 1.3% I 

3.3 -0.5 -1.1 1.3 I 
206 1 3 39 287 

71.8% .3% 1.0% 13.6% 4.9% 

1.0 .2 -0.7 4.6 

246 0 2 26 359 

68.5% 0.0% .6% 7.2% 6.2% 

I -0.2 -1.1 -1.6 .3 

519 0 47 142 1099 

47.2% 0.0% 4.3% 12.9% 18.9% 

-17.3 -2.0 8.0 8.9 

1027 6 8 60 1332 

77.1% .5% .6% 4.5% 22.9% 

7.3 1.2 -3.2 -3.9 

4012 17 91 398 5816 

69.0% 0.3% 1.6% 6.8% 100.0% 

however, some unexpected variations in these data. 

Generally, upland sites have higher-than-expected 

quantities of corticate platform flakes, while the op

posite is true for floodplain sites. 41 BX 1 076 and 

4IBX1088 have higher-than-expected quantities of 

double-faceted platform flakes as does the floodplain 

site of 4IBXli 02. 41BXl 076 unexpectedly has a low 

frequency of single-facet platform flakes, thereby dif

fering in this attribute from the other upland sites, par

ticularly 4IBXI088 and 4IBXI090. 
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The variation in the frequency of double-faceted plat

forms does not conform to the upland versus flood-



Table 6-3. Contingency Table Analysis of Debitage Faceting Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant (p:S0.05) values are shown in bold. 

Site Single Double Multiple 

0 0 1 

I 41BX1070 0.0% 0.0% 100.0% 

I -0.8 -0.4 1.5 

I 332 155 275 

I 41BX1076 34.8% 16.2% 28.8% 

I -2.2 3.5 -1.7 

689 257 411 

41BX1088 40.3% 15.0% 24.1% 

2.5 3.3 -7.5 

!41BX1090 

40 5 10 

53.3% 6.7% 13.3% 

I 2.8 -1.6 -3.3 

I 112 25 73 

I 41BX1091 39.0% 8.7% 25.4% 

I 0.4 -2.1 -2.1 

122 60 123 

41BXll02 34.0% 16.7% 34.3% 

-1.6 2.3 1.3 

397 123 489 

I 41BXI103 36.1% 11.2% 44.5% 

i -1.3 -1.8 10.6 

I 511 120 427 

I 41BX1114 38.4% 9.0% 32.1% 

0.4 -4.7 0.9 

Column 2203 745 1809 

Total 37.9% 12.8% 31.1% 

plain pattern established by the other attributes dis

cussed above. 4IBXl I 02, 4IBXI076, and 4IBX1088 

have higher-than-expected quantities of double-fac

eted flakes while 41 BX 109 I and 41 BX 1114 have 

lower-than-expected quantities. Still, 4IBXll 03 has 

higher-than-expected numbers of multiple-faceted 

flakes, suggesting a greater degree of lithic reduction 

and perhaps biface production. 

Maximum Dimension 

The mean and standard errors for complete flakes from 

each site are presented in Table 6-4. 41BXl 103 has 

the smallest flakes with the second smallest standard 
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Corticate Unknown Total 

0 0 I 

0.0% 0.0% 0.0% 

-0.5 .0 

193 0 955 I 
20.2% 0.0% 16.4% I 

1.8 -0.6 I 
350 I 1708 I 

20.5% .1% 29.4% I 
3.0 0.6 i 
20 0 75 I 

26.7% 0.0% 1.3% 

! 1.9 -0.2 

77 0 287 

I 26.8% 0.0% 4.9% 

3.9 -0.3 I 
54 0 359 

I 15.0% 0.0% 6.2% 

-1.6 -0.4 J 
90 0 1099 I 

8.2% 0.0% 18.9% 

I -9.5 -0.7 

273 1 1332 

20.5% .1% 22.9% 

2.5 0.9 

1057 2 5816 

18.2% 0.0% 100.0% 

Table 6-4. Mean and Standard Error of Maximum 

Dimension (em) of Flakes by Site 

Site Meao 
Standard 

Cases 
Error 

41 BX1070 2 1 

41 BX1076 4.04 0.06 9551 

41BX1088 4.34 0.05 1708 

1 41BX1090 5.04 0.26 75 1 

41BX1091 4.24 0.11 287 

1 41BXll02 4.25 0.09 359 

41BXI103 3.51 0.05 1099 

1 41BXI114 4.23 0.05 I 13321 

Total 4.11 0.02 5816 I 



deviation, excluding 41BX1070's single flake. 

41BXI088, with the largest debitage sample, has the 

highest average maximum flake dimension in the 

study. Generally flake size declines as a core or bi

face is reduced, and again these data support the argu

ment that the sites with other indicators of early stage 

reduction (41BXI088, 41BXI090 and 41BXI091) 

have larger flakes. Predictably, the site (41BXI103) 

that consistently shows indicators oflate-stage reduc

tion has small flakes. 

Cortex Category by Maximum Dimension 

The analysis of cortex category, and in particular the 

percentage of tertiary flakes, within debitage size 

classes (e.g., smallest and largest size groups) offers 

an expedient way of quantifYing the nature (e.g., cor

ticate, decorticate, unfinished blank, finished tool) of 

raw materials reduced on site and the length of the 

reduction sequences carried out (Hines et al. 1994; 

Tomka and Fields 1990). Table 6-5 shows the per

centage of tertiary debitage in the two smallest (1-10 

mm and 11-20 mm) and largest (61 mm, +) size groups 

by site. 

Table 6-5. Percentage of Tertiary Flakes by Deb

itage Size Category 

Site 
Small Large 

(1-20 mm) (61 mm and up) 

41BX1076 79% 6% 

41BX1088 78% 10% 

41BX1090 67% 6% 

41BX1091 65% 6% 

41BXI102 85% 26% 

41BXI103 92% 27% 

41BXl114 86% 7% 

I 

In general, the smallest size group contains debitage 

from platform preparation and tool rejuvenation ac

tivities. Platform preparation flakes generated in the 

process of a biface manufacture should contain rela

tively large percentages (70% or more) of tertiary 

specimens. Tool rejuvenation should generate even 

higher percentages of small tertiary debitage. Debitage 

in the largest size groups represents the early stages 

ofbiface manufacture when the parent material is still 
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large. Primary and secondary specimens would be 

removed from corticate nodules and tertiary specimens 

would be produced from the reduction of decorticate 

raw materials such as quarry blanks. 

Based on the patterns in Table 6-5, three groups of 

sites can be defined: (1) 41BXI090 and 41BXI091; 

(2) 41BXI076, 41BXI088, and 41BX1114; and 

(3) 41BXII02 and 41BXll03. These groupings are 

shown graphically in Figure 6-3. 

The pattern exhibited by the first group of sites 

(41BXI090 and 41BXI091) represents a very short 

reduction sequence characteristic oflithic procurement 

sites where little else besides raw material testing and 

core preparation are conducted. The very small per

centages of large tertiary flakes suggests that very 

few early-stage "quarry blanks" were produced at these 

sites. The debitage from the second group of sites 

(41BXI076, 41BXl 088, and 41BX1114) is indicative 

of somewhat longer reduction sequences and/or the 

possibility that some of the small tertiary flakes have 

been contributed to the debitage assemblages by reju

venating curated finished tools on site. The fact that 

the sites in this group have some of the highest fre

quencies ofbifaces supports the first alternative. Deb

itage from the third group of sites (41 BX 11 02 and 

41 BX 1103) represents the longest reduction sequences 

observed. The strong over-representation of biface 

manufacture flakes at both sites, and the even greater 

over-representation of biface thinning flakes at 

41 BX1 ] 03 further supports this interpretation. It is 

also likely that some proportion of the small tertiary 

debitage derives from the rej uvenation of worn or bro

ken artifacts brought into the site or perhaps, the manu

facture of artifacts from small tertiary flake blanks. 

Overall, the debitage collections from the eight sites 

represent relatively short reduction sequences that 

appear to have been truncated during the early stage 

of reduction. The longest reduction sequences are 

those found in the debitage from the two multifunc

tional terrace sites, 41 BX 1 ] 02 and 4] BX 11 03 . None 

of the debitage collections reflect the importation of 

large quantities of raw materials into the site and their 

further "staged" reduction while at these sites. On 

the contrary, the debitage assemblages appear to re

flect the attempts by site inhabitants to produce raw 
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Figure 6-3. Comparison of percentage of tertiary flakes in large flake categ01Y versus 

percentage of tertimy flakes in small flake category by site. 

material blanks for export to other localities rather than 

the manufacture of finished bifacial artifacts for on

site use. 

Cores 

Contingency table analysis was conducted for the deb

itage attributes of cortex and flake direction. Means 

and standard deviations for the maximum dimension 

of complete cores and the number of flake scars per 

core are also presented. The amount of cortex remain

ing on a core is related to the degree of reduction of 

the parent material. The direction offlake scars is in

dicative ofthe degree of reduction and the reduction 

strategy, possibly indicating that a special type of flake 

was being produced, such as a blade. The maximum 

dimension of complete cores indicates the degree of 

reduction and provides a point of comparison to the 

unmodified raw material at each site. The number of 

flake scars is directly related to the degree of reduc

tion. 

As with the debitage from 41BXI091, a large number 

of cores resulting from the cobble-splitting technique 
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were recovered. Although "core type" was not an at

tribute that was coded, the split cobble cores from 

41 BX 1 091 were counted. Of the 2] 6 cores which were 

analyzed (representing 53 percent of the cores col

lected), 41 were identified as split cobble cores, ac

counting for 19 percent of the analyzed assemblage. 

Split cobble cores were also identified at 4IBXl 076 

(2 cores) and 41BXI088 (3] cores). 

Cortex 

The analysis of the cortex category for cores is pre

sented in Table 6-6. Sites 4IBXI088, 4IBXI090, and 

41BX1091 have greater-than-expected quantities of 

cores with 51-99 percent cortex and lower-than-ex

pected quantities of cores with 1-50 percent cortex. 

Three sites--41BXll02, 41BXII03, and 

41 BX 1114-have greater-than-expected quantities of 

cores with 1-50 percent cortex. The two floodplain 

sites have lower -than-expected quantities of cores with 

5 I -99 percent cortex and unusually high frequencies 

of cores without cortex. The results of the analysis of 

the cortex for cores from the testing project generally 

correspond to the patterns observed for the debitage 



attributes in that there are clear differences between 

the upland and floodplain assemblages. Typically, the 

upland sites have more cores with more cortex, while 

the floodplain sites have more cores with less cortex. 

The exception to this pattern is 41BX1114 which more 

closely resembles the floodplain sites. 

Flake Direction 

The analysis of the flake direction category does not 

demonstrate a clear difference between floodplain and 

upland sites (Table 6-7). Excluding 41BX1070, the 

only higher-than-expected values are at 41 BXl 088 and 

4IBXl 091 for multidirectional flake scars; 41BXl] 14 

for unidirectional and bidirectional flake scars; and 

4IBXI102 and 4IBXII03 for indeterminate flake 

scars. The indeterminate category reflects high fre

quencies of core fragments for which flake direction 

could not be determined. Lower-than-expected quan

tities occur at 41BXl 090 for indeterminate flake scar 

direction; 41BXI091 and 41 BXll 03 for unidirectional 

flake scars; and 41BXll14 for multidirectional flake 

scars. 

Number of Flake Scars 

There is a large amount of variation in the mean num

ber of flake scars per core (Table 6-8). At 41 BXll 03, 

where the small sample size is probably distorting the 

results, the mean number of flake scars per core is 

Table 6-6. Contingency Table Analysis of Core Cortex Category by Site 
Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p.:sO.05) values are shown in bold. 

Site Absent 1-50% 51-99% Total 

0 0 1 1 

I 
41 BX1070 0.0% 0.0% 100.0% I 0.1% I 

-0.2 -0.9 0.9 

I 5 47 73 125 

41BX1076 4.0% 37.6% 58.4% 8.6% 

0.2 -1.3 1.2 

21 200 292 513 

I 41BX1088 4.1% 39.0% 56.9% 35.5% 

0.6 -2.4 2.2 

0 20 52 72 

41BX1090 0.0% 27.8% 72.2% 5.0% 

-1. 7 -2.7 3.3 

6 80 130 216 

41BX1091 2.8% 37.0% 60.2% 14.9% 

-0.8 -2.0 2.3 

10 85 54 149 

I 41BXll02 6.7% 57.0% 36.2% 10.3% 

I 2.1 3.6 -4.3 I 
7 35 9 51 

41BXll03 13.7% 68.6% 17.6% 3.5% 

3.9 3.7 -5.2 

I 
4 159 157 320 

41BXll14 1.3% 49.7% 49.1% 22.1% 

-2.6 2.6 -1.6 

Column 53 626 768 1447 

Total 3.7% 43.3% 53.1 % 100.0% 

113 



Table 6-7. Contingency Table Analysis of Core Flake Direction Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p::SO.05) values are shown in bold. 

Site Unidirectional Bidirectional 
Multi-

Indeterminate Total 
Directional 

0 1 0 0 1 

41BX1070 0.0% 100.0% 0.0% 0.0% 0.1% 

I -0.6 2.2 -0.8 -0.5 

I 34 15 55 21 125 I I 41BX1076 27.2% 12.0% 44.0% 16.8% 8.6% I 0.3 -l.5 l.7 -0.9 

! 148 75 212 78 513 I 
I 41BX1088 28.8% 14.6% 4l.3% 15.2% 35.5% I 
i l.7 -l. 7 2.4 -3.2 i 
I 21 18 27 6 72 I 
I 4IBX1090 29.2% 25.0% 37.5% 8.3% 5.0% I 
I 0.6 l.9 0.1 -2.5 I 

41 34 103 38 216 I 
41BX1091 19.0% 15.7% 47.7% 17.6% 14.9% I 

-2.6 -0.5 3.5 -0.8 i 
32 27 45 45 149 I I 41BX1102 2l.5% 18.1 % 30.2% 30.2% 10.3% 

-1.4 0.4 -l.9 3.4 I 
2 7 14 28 51 

41BXll03 3.9% 13.7% 27.5% 54.9% 3.5% 

-3.7 -0.6 -l.5 6.4 

I 101 68 82 69 320 I 
I 4IBXl114 3l.6% 2l.3% 25.6% 21.6% 22.1% 

I I 2.5 2.3 -4.8 1 

Column 379 245 538 285 1447 

Total 26.2% 16.9% 37.2% 19.7% 100.0% 

Table 6-8. Mean and Standard Error of Flake Scars per Core by Site 

Site Mean 
Standard 

Cases 
Error 

41 BX1070 2 1 

41BX1076 5.89 0.44 104 

41BX1088 5.25 0.22 435 

I 41BX1090 3.35 0.36 66 

41BX1091 4.07 0.26 179 

41 BXl102 6.45 0.50 105 

41BXll03 10.18 1.31 22 

41BX1114 5.32 0.22 249 

Total 5.23 0.13 1161 
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10.18 with a standard error of 1.31. The second high

est mean (6.45) is from the other floodplain site of 

41 BX 1102. Excluding the one core from 41 BX 1 070, 

the lowest mean number of flake scars (3.35) is from 

41BXI090. 

Maximum Dimension 

A comparison of the mean of the maximum dimen

sions of cores from the tested sites indicates very little 

difference between collections (Table 6-9). Exclud

ing the one core from 41 BX 1070, the lowest mean is 

7.08 cm from the 112 measurable cores at 41BX11 02, 

and the highest is 7.97 cm from the 261 complete cores 

at 41BXI114. 

Table 6-9. Mean and Standard Error of Maximum 

Dimension (in cm) of Cores by Site 

Site Mean 
Standard 

Cases 
Error 

41BX1070 7 1 

41BX1076 7.41 I 0.30 1051 

41BX1088 7.63 0.11 447 

41BX1090 7.37 0.23 67 

41BX1091 7.76 0.20 179 

41BX1102 7.08 0.19 112 

41BX1103 7.70 0.56 23 

41BXI114 7.97 0.17 261 

Total 7.64 0.07 1195 

Bifaces 

Contingency table analysis was conducted for the fol

lowing biface attributes: cortex, blank type, reduction 

stage, completeness, and break type. The means and 

standard deviations for the maximum length, width, 

and thickness for measurable bifaces are also pre

sented. Cortex and stage of reduction are indicative 

of the amount of reduction of the parent material. 

Blank type is related to stage of reduction, the type of 

biface being produced, and the biface technology be

ing employed at a site or during a particular time pe

riod. Completeness and break type are both related to 

stage of reduction and/or use. The dimensions for 

measurable bifaces provide comparisons between col-
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lections and may reflect reduction or biface technol

ogy. 

Cortex 

Table 6-10 demonstrates that biface assemblages can 

be differentiated based on upland and floodplain sites. 

The bifaces from 4 I BX 1 102 and 41 BX 11 03 have 

greater-than-expected quantities of bifaces without 

cortex and lower-than-expected quantities of bifaces 

with 1-50 percent cortex remaining. At upland sites, 

particularly 4IBXI088 and 41BXI091, this pattern 

is reversed. At 41 BX1114, there is a greater-than-ex

pected quantity ofbifaces with 51-99 percent cortex. 

This is the only site at which this occurs. 

These patterns indicate that, in general, bifaces from 

terrace sites have been reduced to a greater degree 

than specimens found on upland sites. These differ

ences in reduction sequence lengths may be indica

tive of different final product desired or differences 

in procurement strategies (e.g., encounter versus em

bedded procurement or staged reduction across land

scapes). 

Blank Type 

The analysis of the biface blank category (Table 

6-1 1) reveals that there is no pattern to the data, prob

ably because ofthe high number of cases classified as 

indeterminate blank type. 41BXI088 has a higher

than-expected quantity ofbifaces made on flakes, and 

41BX 1090 and 41BX 1091 have higher-than-expected 

quantities ofbifaces made on nodules. Both 41 BXll 02 

and 41BX1114 have lower-than-expected quantities 

ofbifaces made on flakes, and 41BXl 103 has lower

than-expected quantities ofbifaces made on nodules. 

The numerical dominance of bifaces made on flake 

cores or blanks, among those specimens with identifi

able types, indicates the use of two biface manufac

ture trajectories. It is likely that at least some of the 

flake blank reduction episodes were intended to manu

facture projectile points. The reduction of nodular 

cores may have been intended for the manufacture of 

either large projectile point types and/or other bifa-



Table 6-10. Contingency Table Analysis of Biface Cortex Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant (p'::;O.05) values are shown in bold. 

Site Absent 1-50% 51-99% Total 

46 56 2 104 

I 
41BX1076 44.2% 53.8% 1.9% I 13.5% 

-0.8 1.0 -0.6 

I 147 184 8 339 

I 
41BX1088 43.4% 54.3% 2.4% 44.0% I 

-2.1 2.4 -0.7 I 
1 8 1 10 

I 41 BX1090 10.0% 80.0% 10.0% 1.3% I 
-2.4 1.9 1.4 i 

4 21 0 I 25 I 
41 BX1091 16.0% 84.0% 0.0% 

I 
3.2% I 

-3.2 3.5 -0.9 I 
47 30 1 78 

I 
41BX1102 60.3% 38.5% 1.3% I 10.1 % I 

2.3 -2.1 -0.9 i i 
79 35 2 I 116 

I 41BX1103 68.1% 30.2% 1.7% I 15.1 % I 
I 4.8 -4.5 -0.8 I I 

43 47 8 98 

41BX1114 42.9% 48.0% 8.2% I 12.7% 

-0.8 

Column 367 

Total 47.7% 

cial artifact types. Finally, the occurrence of both re

duction trajectories accounts for the large number of 

both cores and bifaces recovered from these sites. 

Stage of Reduction 

When the biface stage of reduction category is ana

lyzed using contingency table analysis, a clear differ

ence between assemblages from upland and floodplain 

sites is seen (Table 6-12). For example, all the upland 

sites, except 41BXI114, have greater-than-expected 

quantities of early stage bifaces and lower-than-ex

pected quantities of middle-stage bifaces. This pat

tern is reversed for the two floodplain sites. 

Interestingly, 4IBX1114 appears more similar to the 

two floodplain sites in that it has a lower-than-expected 

quantity of early stage bifaces. 4IBX 1114 is the only 

-0.3 3.4 i 
381 22 I 770 I 

49.5% 2.9% I 100.0% i 
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site to have a greater-than-expected quantity of late

stage bifaces. 4IBXI076 is the only site to have a 

lower-than-expected quantity of late-stage bifaces. 

The numerical predominance of early-stage specimens 

at the upland sites, in combination with relatively high 

corticate debitage percentages, indicate relatively short 

reduction sequences. There appears to have been an 

emphasis on the production of early- to middle-re

duction stage bifacial "quarry blanks" rather than well

thinned bifaces. This pattern, in turn indicates 

relatively expedient procurement techniques and a lack 

of concern with transportation costs or to the contrary 

a high concern with acquiring as much usable raw 

material as possible. The higher proportions of middle

and late-reduction stage bifaces at 41 BX 11 02 and 

4IBXl103 indicate longer reduction sequences per

formed at these sites. These differences between up

land and terrace sites may be indicative of different 



Table 6-11. Contingency Table Analysis ofBiface Blank Type Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p'::;O.05) values are shown in bold. 

Site Flake Nodule I Indetenninate I Total 

I 
36 26 

41BX1076 34.6% 25.0% 

l 0.5 l.4 

I 
130 76 

41BX1088 38.3% 22.4% 

3.1 l.6 

I 
I 7 

41BX1090 10.0% 70.0% 

-l.5 4 

I 4 12 

41BX1091 16.0% 48.0% 

-l.8 3.6 

I 16 9 

I 
41BX1102 20.5% 1l.5% 

-2.4 -l.9 

42 6 

41BX1103 36.2% 5.2% 

0.9 -4.3 

21 17 

41BXI114 21.4% 17.3% 

I -2.5 -0.7 

Column 250 153 

Total 32.5% 19.9% 

material procurement strategies, related, in part, to 

functional differences between site groups. 

Completeness 

The analysis ofbiface completeness also demonstrates 

differences between the upland and floodplain assem

blages (Table 6-13). At 41BX1076 and 41BXI09l 

there are higher-than-expected quantities of complete 

bifaces. 41BXl102 and 41BXl103 have lower-than

expected quantities of complete bifaces. The other 

categories are not as meaningful, but the floodplain 

sites do have higher-than-expected quantities of proxi

mal, medial, and/or distal fragments. 
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42 104 

I 40.4% 13.5% 

-l.6 i 
133 339 I 

39.2% 44.0% 

I -4.2 

2 10 I 
20.0% 1.3% 

I -1.8 

9 25 

36.0% 3.2% 

-l.2 

53 78 I 
67.9% 10.1% I 

3.8 I 
68 116 

58.6% 15.1% 

2.6 

60 98 

61.2% 12.7% 

2.9 

367 770 

47.7% 100.0% 

The fact that three quarters or more of the bifaces 

found at upland sites were discarded in a complete 

state indicates that material flaws such as embedded 

fracture lines or other manufacture problems were 

quite common in the raw materials selected for reduc

tion. The smaller proportions of discarded complete 

bifaces in the terrace site assemblages suggests higher 

raw material quality among the terrace gravels or the 

transportation of only high quality raw material or 

blanks to the floodplain sites. The high percentages 

of biface fragments may result from higher percent

age of specimens in the middle- to late-stages of re

duction since material failure may increase with 

decreased maximum thickness. 



Table 6-12. Contingency Table Analysis of Biface Stage of Reduction Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant (p::SO.05) values are shown in bold. 

Site Early Middle 

93 9 

41BX1076 89.4% 8.7% 

4.3 -3.5 

I 268 58 

41BX1088 79.1% 17.1 % 

4.1 -2.8 

10 0 

41BXI090 100.0% 0.0% 

2 -1. 7 

25 0 

I 41BX1091 100.0% 0.0% 

3.2 -2.7 

44 28 

41BX1102 56.4% 35.9% 

-3.1 3.2 

I 52 48 

I 
41BX1103 44.8% 41.4% 

-6.9 5.5 

59 25 

41BXI114 60.2% 25.5% 

-2.7 0.9 

I 
Column 551 168 

Total 71.6% 21.8% 

Break Type 

The analysis of the break type category for bifaces is 

presented in Table 6-14. Of all the sites, only 

41 BX 11 03 has a greater-than-expected quantity of use 

breaks. 41BXII03 and 41BX1114 both have greater

than-expected quantities of manufacturing breaks. 

Both floodplain sites and41BX1114 have lower-than

expected quantities of post-depositional breaks. For 

the upland sites, 41BXI076 and 41BXI088 have 

greater-than-expected quantities of post-depositional 

breaks, the high percentages may be a reflection of 

the difficulty in identifYing this break type. 

The numerical predominance of manufacture-broken 

specimens at all sites except 41 BXl 088, is in line with 

other observations supporting the emphasis on raw 

Late Indetenninate Total 

1 1 104 

1.0% 1.0% 13.5% 

J -2.1 -0.5 

12 1 339 

3.5% 0.3% 44.0% 

I -1.7 -2.5 

0 0 10 

0.0% 0.0% 1.3% I 
-0.7 -0.4 I 

0 0 25 

0.0% 0.0% 3.2% I 
-1.2 -0.6 I 

5 1 78 

6.4% 1.3% 10.1% I 
0.6 -0.2 I 
9 7 116 I 

7.8% 6.0% 15.1 % I 
1.4 4.2 I 
12 2 98 

12.2% 2.0% 12.7% 

3.5 0.4 

39 12 770 

5.1% 1.6% 100.0% 
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material procurement at the upland sites at Lackland. 

The over-representation of use-broken specimens at 

41BXII03 may be indicative of the residential aspect 

of this assemblage. The small numbers of use-broken 

bifaces at other sites may have been introduced within 

the context of raw material procurement (i.e., the pro

curement of raw materials for the on-site replacement 

of broken tools). The high percentage ofpost-deposi

tionally broken bifaces at 41BXI088 indicates a 

heavily impacted and perhaps altered site surface. 

Dimensions 

The means and standard deviations for biface length, 

width, and thickness are presented in Tables 6-15, 



Table 6-13. Contingency Table Analysis ofBiface Completeness Category by Site 
Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p'::;O.05) values are shown in bold. 

Site Complete Proximal Medial Distal 

77 6 2 7 

I 41BX1076 74.0% 5.8% 1.9% 6.7% 

I 3 -0.4 -1.2 -0.7 

I 219 20 9 31 

I 41BX1088 64.6% 5.9% 2.7% 9.1% 

I 1.9 -0.8 -1.9 0.6 

I 9 0 0 0 

I 41BX1090 90.0% 0.0% 0.0% 0.0% 

i 1.9 -0.9 -0.7 -1 

I 23 0 0 0 

41 BX1091 92.0% 0.0% 0.0% 0.0% 

3.3 -1.4 -1.1 -1.5 

33 2 13 6 

41BX1102 42.3% 2.6% 16.7% 7.7% 

-3.5 -1.6 5.S -0.3 

I 42 18 8 16 

I 41BX1103 36.2% 15.5% 6.9% 13.8% 

-5.9 4.1 1.6 2.2 

65 6 0 5 

41BXl114 66.3% 6.1% 0.0% 5.1% 

1.2 -0.3 -2.2 -1.3 

I 
Column 468 52 32 65 

Total 60.8% 6.8% 4.2% 8.4% 

6-16, and 6-17, respectively. The two floodplain sites 

have the bifaces with lowest average lengths, widths, 

and thicknesses. 4IBXI091 has the highest average 

biface length; 41BXl 076 has the highest average bi

face width; and 4IBXI090 has the highest average 

biface thickness. This indicates that bifaces are re

duced further at floodplain sites. 

Unifaces 

Contingency table analysis was conducted for the fol

lowing uniface attributes: cortex, blank type, complete

ness, degree of modification, and location of 

modification. The mean and standard deviation for the 

maximum dimension, for measurable unifaces are also 

presented. 
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Longitudinal Wedge Indeterminate Total 

1 0 11 104 

1.0% 0.0% 10.6% 13.5% I 
-0.9 -1.8 -1.4 j 

7 7 46 339 I 
2.1% 2.1% 13.6% 44.0% I 
-0.2 -0.8 -1 I 

0 0 1 10 

I 0.0% 0.0% 10.0% 1.3% 

-0.5 -0.5 -0.5 i 
1 1 0 25 I 

4.0% 4.0% 0.0% 3.2% 

I 0.6 0.4 -2.1 

2 3 19 78 

2.6% 3.8% 24.4% 10.1% 

0.2 0.7 2.4 

5 6 21 
116 I 

4.3% 5.2% 18.1 % 15.1 % 

1.7 1.9 1 I 
1 3 18 98 

1.0% 3.1% 18.4% 12.7% 

-0.9 0.3 1 

17 20 116 770 I 
2.2% 2.6% 15.1 % 100.0% I 

Cortex 

In general, there is little variation among the uniface 

assemblages based on the amount of cortex (Table 

6-18). 4IBX 11 03 has a greater-than-expected quan

tity of unifaces without cortex and a less-than-expected 

quantity of unifaces with 1-50 percent cortex. 

41BXI088 has a higher-than-expected quantity of 

unifaces with 1-50 percent cortex. 

These patterns, in conjunction with the cortex catego

ries among the unmodified debitage, indicate that there 

was no selection of debitage with specific character

istics in the manufacture of unifaces. That is, raw 

material reduction strategies were not designed for the 

production of specific, standardized, flake blanks to 

be employed as expedient unifacial tools or to be 



Table 6-14. Contingency Table Analysis ofBiface Break Type Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p:::;O.05) values are shown in bold. 

Site Use Manufac turing Burning 

0 9 1 

41BX1076 0.0% 33.3% 3.7% 

-1. 3 -0.8 -0.3 

I 3 36 4 

141BX1088 2.5% 30.3% 3.4% 

1 -1.9 -3 -1 

I 0 0 0 

1 41BX1090 0.0% 0.0% 0.0% 

i -0.2 -0.8 -0.2 

1 0 1 0 

141BX1091 0.0% 100.0% 0.0% 

-0.2 1.2 -0.2 

3 19 3 

41BXll02 6.7% 42.2% 6.7% 

0.3 0.2 0.6 

8 38 7 

141 BX1103 10.7% 50.7% 9.3% 

I 2.2 2 2 

I 3 20 0 

141BX ll14 8.8% 58.8% 0.0% 

i 0.9 2.3 -1.4 

I 
Column 17 123 15 

Total 5.6% 40.7% 5.0% 

Table 6-15. Mean and Standard Error of Biface 

Length (in mm) by Site 

Site Mean 
Standard 

Cases 
Error 

41BX1076 69.78 2.49 78 

41BX1088 70.50 1.55 227 

41 BX1090 81.44 4.25 9 

41BX1091 82.75 4.19 241 

41BXll02 64.77 3.05 35 

1 41BXll03 65.93 3.35 461 

41BXll14 79.41 7.43 66 

Total 71.56 1.39 485 
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Post- Deposi tional Indeterminate Total 

14 3 27 

51.9% 11.1% 8.9% 1 

2.2 -0.7 I 
67 9 119 I 

56.3% 7.6% 39.4% 1 

6.9 -3.1 1 
0 1 1 

0.0% 100.0% 0.3% 

-0.7 2.3 

0 0 1 1 
0.0% 0.0% 0.3% 1 
-0.7 -0.4 1 

8 12 45 

17.8% 26.7% 14.9% 

-2.4 2.2 

8 14 75 1 
10.7% 18.7% 24.8% 

-4.8 0.9 

3 8 34 

8.8% 23.5% 11.3% 1 

-3.2 1.4 i 
100 47 302 1 

33.1 % 15.6% 100.0% I 

Table 6-16. Mean and Standard Error of Biface 

Width (in mm) by Site 

Site Mean 
Standard 

Cases 
Error 

41BX1076 47.60 1.45 89 

1 41BX1088 47.04 0.97 2681 

41BX1090 63.22 4.70 9 

41 BX1091 53.09 3.00 231 

41BXll02 45.21 2.13 43 

41BX1103 I 46.27 2.35 60 

41BXl114 49.23 1.79 73 

Total 47.70 0.66 565 



Table 6-17. Mean and Standard Error of Biface Thickness (in mm) by Site 

Site Mean 
Standard 

Cases 
Deviation 

41BX1076 23.26 0.88 93 

41BX1088 22.45 0.67 288 

41BX1090 35.90 3.15 10 

I 41BX1091 I 30.58 1.80 241 

41BX1102 19.66 1.35 44 

41 BX1103 17.69 1.48 67 

41BXll14 24.57 1.33 75 

Total 22.65 0.46 601 

Table 6-18. Contingency Table Analysis of Uniface Cortex Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (PSO.OS) values are shown in bold. 

Site Absent 1-50% 51-99% Total 

20 40 0 60 

41BX1076 33.3% 66.7% 0.0% 9.6% I 
-0.5 0.9 -1.3 

I 39 91 2 132 

I 41BX1088 29.5% 68.9% 1.5% 21.2% 

-1.8 2 -0.8 

I 1 4 0 5 

41 BX1090 20.0% 80.0% 0.0% 0.8% 

I -0.8 0.9 -0.4 

4 14 1 19 

I 41BX1091 21.1% 73.7% 5.3% I 3.1% 

-1.4 1.1 0.8 i 

I 
15 33 2 50 I 

41BX1102 30.0% 66.0% 4.0% 8.0% 

I -0.9 0.7 0.8 

I 
88 81 4 173 

41BXll03 50.9% 46.8% 2.3% 27.8% 

i 4.7 -4.6 -0.1 

I 
58 119 6 183 

I 41BX1l14 31.7% 65.0% 3.3% 29.4% 

-1.5 1.2 0.9 

Column 225 382 15 

I 
622 

Total 36.2% 61.4% 2.4% 100.0% 
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manufactured into formal unifaces (e.g., those found 

in Late Archaic and Toyah Phase Late Prehistoric 

sites). Rather, specimens were selected from the bulk 

debitage derived from the reduction of bifaces and 

cores. 

Blank Type 

Table 6-19 presents the results of the contingency table 

analysis of uniface blank type. The only unexpected 

values are at41BXI091, 41BXII02, and 41BXII03. 

The 41BXI091 assemblage has a higher-than-ex

pected quantity of unifaces made on blanks other than 

blades or flakes, and a lower-than-expected quantity 

of unifaces made on flakes. At 41BX 11 02 there is a 

higher-than-expected quantity of unifaces made on 

blades. At 41 BX 1103 there is a higher-than-expected 

quantity of unifaces made on flakes with correspond

ing lower-than-expected quantities of flakes made on 

blades or other types of blanks. The scarcity of uni

faces made on blades at most sites and the numerical 

dominance of tools made on flakes again supports the 

earlier observation regarding the lack of standardiza

tion in blank production. In general, blades are con

sidered to be a more standardized form of blank 
production than flakes. 

Completeness 

When analyzed by completeness, the only unexpected 

values for the unifaces are from 41BXI088, 

41BXll03, and 41BX11 14 (Table 6-20). 41BXI088 

has a greater-than-expected quantity of longitudinal 

fragments and a lower-than-expected quantity of me

dial fragments. At 41BXII03 there are fewer-than

expected complete unifaces and more-than-expected 

Table 6-19. Contingency Table Analysis of Un if ace Blank Type Category by Site 
Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p:::O.05) values are shown in bold. 

Site Blade Flake Other Indeterminate Total 

3 57 0 0 60 

141BX1076 5.0% 95.0% 0.0% 0.0% 9.6% 

i 0.5 0.8 -1 -1.2 

141BX1088 

3 124 3 2 132 

2.3% 93.9% 2.3% 1.5% 21.2% 

-1.1 0.8 0.7 -0.6 I 
0 5 0 0 5 I 

41BX1090 0.0% 100.0% 0.0% 0.0% 0.8% I 
-0.4 0.6 -0.3 -0.3 i 

0 15 3 1 19 

I 141BX1091 0.0% 78.9% 15.8% 5.3% 3.1% 

I -0.9 -2.2 5 0.9 I 
I 6 43 1 0 50 

I 141BXll02 12.0% 86.0% 2.0% 0.0% 8.0% 

i 3.1 -1. 7 0.2 -1.1 i 
I 2 167 0 4 173 

I 141BXI103 1.2% 96.5% 0.0% 2.3% 27.8% 

-2.2 2.5 -2 0.1 I 
! 10 163 3 7 183 

141BXll14 5.5% 89.1 % 1.6% 3.8% 29.4% 

1.3 -1.9 0 1.7 

Column 24 574 10 14 622 I 
Total 3.9% 92.3% 1.6% 2.3% 100.0% I 
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medial fragments. Finally, 4IBXl114 has a greater

than-expected quantity of complete unifaces. 

Degree of Modification 

There is very little difference in the degree of modifi

cation of un if aces across sites (Table 6-21). 41BXl 090 

has a greater-than-expected number of formal unifaces, 

but the sample size is very small. At 41 BX 1102 there 

are more expedient unifaces and fewer minimally re

touched unifaces than expected. 

The fact that minimally retouched unifaces dominate 

the collections and expedient specimens constitute 

about a fourth of the assemblages indicates that the 

majority of the unifaces recovered were made with 

little work investment to meet immediate on-site needs. 

The relatively large numbers of un if aces also may not 

be surprising given higher discard rates among low

labor investment tools compared to their formal vari

ants. Although formal curated specimens may have 

been made in quantities and transported off site, the 

relative scarcity of small debitage mentioned earlier 

argues against this possibility. 

Location of Modification 

Table 6-22 presents the results of the contingency table 

analysis of the location of modification category for 

unifaces. At 41 BX 1 088 and 41 BX 1 091 there are more

than-expected unifaces with modification on both lat

eral edges. The only other unexpected value is the high 

number of unifaces at 4IBXl1 02 with modification 

on only one lateral edge. 

Table 6-20. Contingency Table Analysis of Un if ace Completeness Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant values are shown in bold. 

Site Complete Medial Distal Lo ngi tudinal Indeterminate Total 

39 4 7 4 1 60 

!41BX1076 65.0% 6.7% 11.7% 6.7% 1.7% 9.6% 

I 0 0.8 -0.5 0.8 0.1 

! 86 1 19 11 2 132 

41BX1088 65.2% 0.8% 14.4% 8.3% 1.5% 21.2% 

0 -2.4 0.3 2.3 0.1 

5 0 0 0 0 5 

41BX1090 100.0% 0.0% 0.0% 0.0% 0.0% 0.8% 

1.6 -0.5 -0.9 -0.5 -0.3 

16 0 0 1 1 19 

I 41BX1091 84.2% 0.0% 0.0% 5.3% 5.3% 3.1% 

1.8 -1 -1.8 0.1 1.4 

28 3 8 0 0 50 

I !41BX1102 56.0% 6.0% 16.0% 0.0% 0.0% 8.0% 

i -1.4 0.5 0.5 -1.6 -0.9 i 
! 97 15 27 9 1 173 

I 41BX1103 56.1% 8.7% 15.6% 5.2% 0.6% 27.8% 

-3 2.9 0.9 0.4 -1.1 

135 6 24 4 4 183 

I 41BXl114 73.8% 3.3% 13.1% 2.2% 2.2% 29.4% 

2.9 -1.1 -0.3 -1. 9 1 

Column 406 29 85 29 9 622 

Total 65.3% 4.7% 13.7% 4.7% 1.4% 100.0% 

123 



Table 6-21. Contingency Table Analysis of Un if ace Degree of Modification Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 
Percent value in total column represents column percent. Significant (p:::O.05) values are shown in bold. 

Site Expedient Minimal Formal Total 

17 41 2 60 

41BX1076 28.3% 68.3% 3.3% 9.6% 

I 0.5 -0.5 0 

33 93 6 132 I 
41BX1088 25.0% 70.5% 4.5% 21.2% I 

-0.2 -0.2 0.8 I 
1 3 1 5 

41BX1090 20.0% 60.0% 20.0% 0.8% I 
-0.3 -0.5 2.1 i 

4 13 2 19 I 
I 41BX1091 21.1% 68.4% 10.5% 3.1% I 
I -0.5 -0.3 1.8 I 

21 27 2 50 

I 41BXll02 42.0% 54.0% 4.0% 8.0% 

i 2.8 -2.8 0.3 

I 38 132 3 173 

41 BXI103 22.0% 76.3% 1.7% 27.8% I 
-1.3 1.8 -1.4 I 
45 133 5 183 

I 41BXll14 24.6% 72.7% 2.7% 29.4% I 
-0.4 0.6 -0.6 i 

Column 159 442 21 622 

Total 25.6% 71.1% 3.4% 100.0% I 

Maximum Dimension 

The average maximum dimension and standard de

viation for complete unifaces are presented in Table 

6-23. The smallest average is from the 41 BX 11 03 as

semblage which is represented by 105 complete arti

facts. The highest average is from 4IBXI090 which 

is represented by a small sample of five complete uni

faces. 

Projectile Points 

The detailed attributes of the projectile points recov

ered during the testing project are presented in Ap

pendix B. The percentages of break types for 

incomplete arrow points and for incomplete dart points 

are presented in Tables 6-24 and 6-25, respectively. 
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Projectile point break type is an indicator of what types 

of tool processing were taking place at a site. 

For both dart points and arrow points, the most com

mon break type is use/resharpening. Only at 

41BXII02 and 41BXII03, where there are high fre

quencies of post-depositional or indeterminate break 

types, is use/resharpening not the most common form 

ofprojectile point breakage. 

Raw Material 

Methods of Investigation 

During the surface collecting of the tested sites at 

Medina Annex, a sample of unmodified raw material 



Table 6-22. Contingency Table Analysis of Un if ace Location of Modification Category by Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p:::O.05) values are shown in bold. 

Site Proximal Distal Lateral (1) Lateral (2) 
Lateral Other Indeter-

Total 
+ Distal Multiple minate 

3 13 34 5 3 0 2 60 

I 41BX1076 5.0% 21.7% 56.7% 8.3% 5.0% 0.0% 3.3% 9.6% 

0.3 -0.1 0.6 0 -0.3 -1.8 1 

4 35 60 18 5 9 1 132 

41BX1088 3.0% 26.5% 45.5% 13.6% 3.8% 6.8% 0.8% 21.2% 

-0.7 1.3 -1.9 2.5 -1.1 1.3 -1 

0 1 2 0 1 1 0 5 

I 41BX1090 0.0% 20.0% 40.0% 0.0% 20.0% 20.0% 0.0% 0.8% 

-0.5 -0.1 -0.6 -0.7 1.4 1.6 -0.3 

1 4 8 4 1 0 1 19 

41BX1091 5.3% 21.1% 42.1% 21.1% 5.3% 0.0% 5.3% 3.1% 

0.2 -0.1 -1 2 -0.1 -1 1.2 

4 7 34 2 3 0 0 50 

41BXll02 8.0% 14.0% 68.0% 4.0% 6.0% 0.0% 0.0% 8.0% 

1.4 -1.5 2.2 -1.2 0.1 -1.6 -1 

I 4 42 85 11 15 12 4 173 I I 41BX1103 2.3% 24.3% 49.1 % 6.4% 8.7% 6.9% 2.3% 27.8% I 
-1.4 0.7 -1.2 -1.1 1.9 1.7 0.6 

I 10 37 106 12 8 7 3 183 

I 41BX1114 5.5% 20.2% 57.9% 6.6% 4.4% 3.8% 1.6% 29.4% 

i 1 -0.8 1.6 -1 -1 -0.6 -0.2 

I 
Column 26 139 329 52 36 29 11 622 1 

Total 4.2% 22.3% 52.9% 8.4% 5.8% 4.7% 1.8% 100.0% i 

Table 6-23. Mean and Standard Error of Un if ace Maximum Dimension (in mm) by Site 

Site Mean 
Standard 

Cases 
Error 

41BX1076 53.02 1.83 42 

41BX1088 56.42 1.91 90 

41BX1090 65.00 8.15 5 

41BX1091 51.75 3.16 16 

41 BXll02 53.14 2.77 29 

41BXll03 48.01 1.49 1051 

41BXl114 56.65 1.50 135 

Total 53.76 I 0.81 
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Table 6-24. Number of Specimens and Percentage 

of Arrow Point Break Types by Site 

Q,j 
t)I) 

Q,j 

.5 ... 
= ::) = ... '§ Q,j 

...... Q,j u ... Q,j =- 0: 

00 
til ... .... Q,j i;;;I 0: ::) ... 

..r:: = Q,j 

til 0: 't:I 
Q,j 

= ..... 

1 0 0 
41BX1076 

100% 0% 0% 

4 1 o I 
41BX1088 

80% 20% 0% i 
1 0 0 I 41 BX1091 

100% 0% 0% I 
1 0 0 

41 BX1114 
100% 0% 0% 

7 1 0 
Total 

87.5% 12.5% 0% 

was collected from each site. All the raw material 

larger than 2.5 cm in diameter on the surface in the 

southwest I m2 of each 5-x-5-m collection unit was 

returned to the laboratory at CAR. Raw materials eli

gible for the study included chert, chalcedony, quartz

ite, or any other stone used to make chipped stone 

artifacts by prehistoric peoples. This excluded lime

stone, and it was the responsibility of the collector to 

discriminate based solely on cortex characteristics and 

weight which rocks were limestone and which were 

workable raw material. The quantity of material re

covered precluded an analysis of the entire collection. 

The raw material from each site was sampled to pro

vide the greater of 100 pieces of material or 25 per

cent of the total collected from the site. Each piece of 

raw material was weighed, measured (maximum di

mension to nearest cm), and then cracked open using 

a hammer. The material was then analyzed with re

spect to composition and quality. A total of 816 pieces 

was analyzed in this fashion, but this sample was later 

reduced to 524 pieces once inadvertently collected 
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Table 6-25. Number of Specimens and Percentage 

of Dart Point Break Types by Site 

t)I) -a 
= Q,j 

.5 Q,j . = ... 
0: = ... :;:: .5 ...... Q,j ::) 

til 
Q,j =- ... 

E Q,j til ... U 0 ... i;;;I 0: 0: =-00 .... Q,j ..r:: ::) ... 
til 

= 
, Q,j 

Q,j ... 't:I 0: til 

= 0 ..... 

1 0 0 0 
41 BX1076 

100% 0% 0% 0% 

6 0 1 2 I 41BX1088 
66.7% 0% 11% 22% 

I 
1 0 0 0 

I 4lBX1091 
100% 0% 0% 0% 

3 1 4 4 
41BX1102 

25% 8.3% 33.3% 33.3% 

I 5 0 0 5 I 41BX1103 
50% 0% 0% 50% 

4 0 1 0 
41BX1114 

80% 0% 20% 0% 

19 1 6 11 I 
Total 

51.4% 2.7% 16.2% 29.7% J 

pieces oflimestone and two improperly coded samples 

were removed from the analysis. 

Data Manipulation 

The data gathered during the raw material study are 

summarized in Table 6-26. The raw material and arti

facts from each site have been classified as either chert 

or other. The other category includes chalcedony, si

licified wood, jasper/agate, and quartzite. The first 

observation made from the study is that each of the 

tested sites has naturally occurring raw materials. The 

second trend is that chert represents the most com

mon raw material, accounting for between 98.5 per

cent and 99.7 percent of the raw material and artifacts 

collected from each site. The only unexpectedly high 

or low adjusted residual values are found at 4IBXl 076 

and 4IBXI088. At 41BXI088 there is a greater-than

expected quantity of chert debitage and a lower-than

expected quantity of debitage made on other material. 
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Table 6-26. Contingency Table Analysis of Raw Material Type for Debitage, Cores, Bifaces, Unifaces, and Raw Material at Each Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p'::;0.05) values are shown in bold. 

4IBX1076 41BX1088 4IBX1090 4IBX1091 4IBX1102 4IBXll03 41BX1114 
Class Total 

Chert Other Chert Other Chert Other Chert Other Chert Other Chert Other Chert Other 

935 18 1705 1 75 0 285 1 356 3 1089 8 1325 6 5807 

Debitage 98.1 % 1.9% 99.9% 0.1% 100.0% 0.0% 99.7% 0.3% 99.2% 0.8% 99.3% 0.7% 99.5% 0.5% 61.7% 

-2.2 2.2 3.1 -3.1 0.8 -0.8 0.4 -0.4 -1.0 1.0 -1.0 1.0 -0.1 0.1 

125 0 509 4 72 0 213 2 149 0 51 0 318 2 1445 

Core 100.0% 0.0% 99.2% 0.8% 100.0% 0.0% 99.1 % 0.9% 100.0% 0.0% 100.0% 0.0% 99.4% 0.6% 15.3% 

1.4 -1.4 -1.9 1.9 0.8 -0.8 -1.2 1.2 1.0 -1.0 0.6 -0.6 -0.6 0.6 

104 0 331 1 10 0 25 0 78 0 116 0 98 0 763 

Biface 100.0% 0.0% 99.7% 0.3% 100.0% 0.0% 100.0% 0.0% 100.0% (J.O% 100.0% 0.0% 100.0% 0.0% 8.1 % 

1.3 -1.3 0.1 -0.1 0.3 -0.3 0.4 -0.4 0.7 -0.7 0.9 -0.9 0.7 -0.7 

59 0 132 0 5 0 19 0 49 1 172 1 182 1 621 

Uniface 100.0% 0.0% 100.0 0.0% 100.0% 0.0% 100.0% 0.0% 98.0% 2.0% 99.4% 0.6% 0.5% 0.5% 6.6% 

1.0 -1.0 0.7 -0.7 0.2 -0.2 0.3 -0.3 -1.4 1.4 0.1 -0.1 -0.2 0.2 

67 1 239 4 135 2 88 0 82 0 22 0 137 0 777 

Raw 
98.5% 1.5% 98.4% 1.6% 98.5% 1.5% 100.0% 0.0% 100.0% 0.0% 100.0% 0.0% 99.5% 0.0% 8.3% 

Material 

0.0 0.0 -3.6 3.6 -1.5 1.5 0.7 -0.7 0.7 -0.7 0.4 -0.4 -0.2 -0.8 

Column 1290 19 2916 10 297 2 630 3 714 4 1450 9 2060 9 9413 

Total 98.5% 1.5% 99.7% 0.3% 99.3% 0.7% 99.5% 0.5% 99.4% 0.6% 99.4% 0.6% 99.6% 0.4% 100.0% 
.. 
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There is a higher-than-expected quantity of other ma

terial in the raw material collected at 41BXl 088. At 

41BXI076, there is a higher-than-expected quantity 

of debitage made non-chert raw material. The 

18 pieces of non-chert debitage are the highest num

ber of non-chert items in any class at any site. 

The majority of collected and sampled raw material 

was classified as coarse-grained. Fine-grained mate

rial is uniformly uncommon in the raw material 

samples from Medina Annex. Even if fine-grained 

material with inclusions is combined with the fine

grained category as has been done in Table 6-27, the 

frequencies are low. A dramatic reversal of this pat

tern is seen in the material quality of all chipped stone 

artifact categories at all of the tested sites (Table 

6-27). The overwhelming majority of the debitage, 

cores, unifaces, and bifaces collected during the project 

was fine-grained chert, the opposite of the pattern 

noted in the raw material sample. 

F or the four artifact categories, the percentage of fine

grained material ranges from 70.7 percent in the 

41BXI088 cores to 100 percent in the 41BXI090 bi

faces. For raw material, the highest percentage of fine

grained chert is 43.1 percent at 41BX 1 090, and the 

lowest percentage is 26.1 percent at 4IBXI091. At 

every site except 4IBXll03, the contingency table 

analysis reveals that there are lower-than-expected 

quantities of coarse-grained debitage. The reverse is 

the case for raw material at every site including 

4IBXII03 where there are higher-than-expected quan

tities of coarse-grained raw material. 

A comparison ofthe average maximum dimension of 

fine-grained and coarse-grained raw material with the 

average maximum dimension of each analyzed core 

from the seven sites in the study reveals that in all 

cases except 41BXI076, cores are larger on average 

than the unmodified raw material (Table 6-28). This 

is especially significant as most cores are fine-grained 

and the fine-grained raw materials are usually smaller 

than the coarse-grained raw materials. A comparison 

of the average weights and maximum dimensions of 

raw material reveals that at all sites except 4IBX1114 

the coarse-grained rocks are larger and heavier than 

the fine-grained ones (Table 6-29). 
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Artifact Assemblages by Site 

In Table 6-30 counts for each artifact category are pre

sented by site. However, because of low frequencies 

of certain artifacts such as hammerstones, ground 

stone, and ceramics, formal comparisons are difficult 

with these data. In order to make more formal com

parisons of the chipped stone artifacts, they are listed 

by major category in Table 6-31. The results of the 

contingency table analysis uses these more limited 

assemblages. The two most similar sites are 41 BXl 090 

and 41 BX 1091. Both have higher-than-expected quan

tities of cores and lower-than-expected quantities of 

bifaces and unifaces. The other three upland sites, 

however, deviate to varying degrees from this pattern. 

41BXl 088 has more cores and bifaces than expected, 

and fewer unifaces. At 4IBX1076, there are more bi

faces than expected. The final upland site, 41 BX 1114, 

is unique in that it has fewer-than-expected cores and 

bifaces, and more than expected unifaces. The two 

floodplain sites are similar in that each has greater

than-expected frequencies of bifaces and projectile 

points, and lower-than-expected frequencies of cores. 

The number unifaces at 41BXll 03 is also unexpect

edly high. 

Data Analysis Discussion 

The results of the analyses of artifacts and raw mate

rials are summarized for each site in this section. The 

individual summaries discuss the assemblage level 

analysis present in Table 6-31 and highlight the unex

pectedly high or low values from selected attribute 

analyses of debitage, bifaces, and cores. Uniface cat

egories proved to be unremarkable in most instances, 

so are not discussed. Unexpected values from the fol

lowing attributes, which best reflect lithic reduction 

strategies, are noted for each site: cortex, flake type, 

and faceting for debitage; cortex, flake direction, and 

mean number of flake scars for cores; and cortex, com

pleteness, stage of reduction, and blank type for bi

faces. Unexpected results from the comparison of 

naturally available raw material type and grain size to 

artifact material and quality are also noted. Because 

the artifact assemblage from 41BXl 070 is too small 

to make valid comparisons to those from the other 

sites, 4IBXl 070 is not included in this discussion. 



N 
'-0 

Table 6-27. Contingency Table Analysis of Raw Material Quality for Debitage, Cores, Bifaces, Unifaces, and Raw Material at Each Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant values are shown in bold. 

4IBX1076 41BX1088 41BX1090 4IBX1091 41BXll02 4IBXll03 41BX1l14 
Class Total 

Coarse Fine Coarse Fine Coarse Fine Coarse Fine Coarse Fine Coarse Fine Coarse Fine 

146 807 269 1437 14 61 55 231 50 309 114 983 278 1053 5807 

Debitage 15.3% 84.7% 15.8% 84.2% 18.7% 81.3% 19.2% 80.8% 13.9% 86.1% 10.4% 89.6% 20.0% 79.1 % 61.7% 

-3.2 3.2 -6.9 6.9 -3.0 3.0 -5.4 5.4 -4.7 4.7 0.5 -0.5 -2.6 2.6 

15 110 74 439 4 68 63 152 23 126 2 49 64 256 1445 

Core 12.0% 88.0% 14.4% 85.6% 5.6% 94.4% 29.3% 70.7% 15.4% 84.6% 3.9% 96.1 % 20.0% 80.0% 15.3% 

-1.7 1.7 -3.5 3.5 -5.6 5.6 -0.3 0.3 -1.9 1.9 -1.5 1.5 -1.2 1.2 

19 85 66 266 0 10 7 18 12 66 10 106 8 90 763 

Biface 18.3% 81.7% 19.9% 80.1% 0.0% 100.0% 28.0% 72.0% 15.4% 84.6% 8.6% 91.4% 8.2% 91.8% 8.1% 

0.3 -0.3 -0.1 0.1 -2.2 2.2 -0.2 0.2 -1.3 1.3 -0.6 0.6 -3.5 3.5 

1 58 19 113 2 3 1 18 5 45 5 168 22 161 621 

Uniface 1.7% 98.3% 14.4% 85.6% 40.0% 60.0% 5.3% 94.7% 10.0% 90.0% 2.9% 97.1 % 12.0% 88.0% 6.6% 

-3.2 3.2 -1.7 1.7 0.3 -0.3 -2.4 2.4 -2.0 2.0 -3.4 3.4 -3.6 3.6 

46 22 160 83 78 59 65 23 61 21 17 5 97 40 777 

Raw 
67.6% 32.4% 65.8% 34.2% 56.9% 43.1% 73.9% 26.1% 74.4% 25.6% 77.3% 22.7% 70.8% 29.2% 8.3% 

Material 

11.3 -11.3 18.6 -18.6 8.2 -8.2 9.6 -9.6 12.6 -12.6 10.5 -10.5 13.9 -13.9 

Column 227 1082 588 2338 98 201 191 442 151 567 148 1311 469 1600 9413 

Total 17.3% 82.7% 20.1% 79.9% 32.8% 67.2% 30.2% 69.8% 2l.0% 79.0% 89.9% 22.7% 77.3% 100.0% 
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Table 6-28. Average Maximum Dimensions (cm) of Cores and Raw Materials at Each Site 

I Site 4IBX -
Attribute 

1076 1088 1090 1091 1102 1103 1114 All 

C]) 
Cores 7.0 7.6 7.4 7.8 7.1 7.7 8.0 7.6 

IZl Raw Material 8.1 6.7 5.9 6.2 5.6 6.7 6.5 6.5 

Table 6-29. Average Weights (g) and Maximum Dimensions (cm) of Raw Material at Each Site 

I Site 41BX -

Attribute 

I 1076 1088 1090 1091 1102 1103 1114 Total 

.:E: Coarse 251.0 217.5 109.5 211.6 91.6 192.3 103.9 167.0 
bJ) 

Fine 229.6 113.5 84.4 109.5 65.0 123.4 119.7 113.6 

Coarse 8.5 7.1 6.1 6.6 5.8 7.2 6.4 6.7 

Fine 7.7 6.1 5.6 5.4 5.2 6.6 6.7 6.1 

Table 6-30. Artifact Counts by Site 

'" a'.l 
a'.l -td Q.) J!I 

4::: § t:: U 
4::: Q.) .8 :§ 

Site E 
..... ..... 

'" '" 
Q.) '" 

'" 
Q.) .sl ]- "d Q.) .§ ..... 

J!I Q.) 

a'.l a- t:: a fa 
.S § a cd 'E Cd 

tJ 
0 

i:J 
£ 

0 ,E .... 
:J3 -0 

p::) U U 0 U E-< 

41BX1070 0 0 0 1 I 4 0 0 0 0 5 

41BX1076 2 104 60 221 955 2874 2 4 0 0 4222 

41BX1088 17 339 132 1010 1708 4941 1 2 2 1 8154 

41 BX1090 0 10 5 133 75 128 0 1 0 0 352 

41BX1091 2 25 19 409 287 2101 1 0 0 0 2844 

41BXI102 12 78 50 149 359 1394 1 0 0 0 2043 

41BX1103 11 116 173 51 1099 5404 0 1 0 0 6855 

41BX1114 7 98 183 320 1332 3122 0 0 8 0 5070 

Total 51 770 622 2294 5816 19968 5 8 10 1 29545 
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Table 6-3]. Contingency Table Analysis of Number of Artifacts by Category at Each Site 

Top value in cell represents artifact count, middle value is row percent, and bottom value represents adjusted residuals. 

Percent value in total column represents column percent. Significant (p:::;O.05) values are shown in bold. 

Site Cores Bifaces 
Projectile 

Unifaces 
Points 

133 10 0 5 

I 
41 BX1090 89.9% 6.8% 0.0% 3.4% 

I 7.3 -4.3 -1.5 -4.4 

I 409 25 2 19 

I I 41BX1091 89.9% 5.5% 0.4% 4.2% 

I 13.3 -8.5 -1.8 -7.6 I 
1010 339 17 132 

41BX1088 67.4% 22.6% 1.1% 8.8% 

5.7 3.2 -1.0 -10.5 

I 221 104 2 60 

41BX1076 57.1% 26.9% 0.5% 15.5% 

-1.8 3.2 -1.5 -0.6 

320 98 7 183 I 
41BX1114 52.6% 16.1 % 1.2% 30.1% 

I -4.8 -3.0 -0.5 9.7 

51 116 11 173 

41BX1103 14.5% 33.0% 3.1% 49.3% I 
-18.9 6.1 3.0 17.2 

149 78 12 50 

41BX1102 51.6% 27.0% 4.2% 17.3% 

-3.6 2.8 4.3 0.3 

Column 2293 770 51 622 

Total 61.9% 20.6% 1.4% 16.6% j 

41BXI076 

Two components, the Transitional Archaic and the 

Late Prehistoric, are represented by diagnostic arti

facts at 41 BX1 076. The site is classified as a turbated 

palimpsest, similar to 4IBX] 088 and 4] BX1] 14. The 

landscape evolved either as an eroded Pleistocene ter

race or as Pleistocene colluvium from a higher sur

face. In either case, the site is too old to contain buried 

deposits in a primary context. 

41BX1076 may have a burned rock feature, but its 

dispersed nature and its geoarchaeological context 

make a definite determination difficult. There is a 
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concentration of burned rock in one TU on the sur

face and in the first excavated level. 

At an assemblage level, 4IBX1076 has a high fre

quency of bifaces. The debitage has high secondary 

and low tertiary flakes, high biface manufacturing, 

notching, and sequence flakes. However, there are no 

blades at this Transitional ArchaiclLate Prehistoric site 

which lacks Toyah phase artifacts. Cores lack any dis

tinctive patterns other than those noted below in rela

tion to the raw materials. 41 BX1 076 has a high number 

of early stage bifaces and low frequencies of middle 

and late-stage bifaces, and a high frequency of com

plete bifaces. When compared to naturally occurring 

raw materials at the site, debitage present at 41 BX 1 076 



has a high frequency of other (mostly chalcedony) raw 

materials. A similar comparison of material grain 

shows that debitage and unifaces made on fine-grained 

materials occur in greater-than-expected frequencies 

when compared to naturally occurring raw materials. 

Unlike all other sites, the naturally occurring raw 

materials at 41BXI076 are on average larger than the 

cores that were recovered from the site. 

41BXI088 

Four components, the Early Archaic, the Middle Ar

chaic, the Transitional Archaic, and the Late Prehis

toric, are represented by diagnostics at 4IBXl 088. The 

Early Archaic diagnostic artifacts are two Guadalupe 

tools from Area 3. The Middle Archaic is represented 

by a single Pedernales point recovered from the sur

face of Area 1. Transitional Archaic and Late Prehis

toric diagnostic artifacts are present at Areas 1 and 2. 

The site is classified as a turbated palimpsest because 

the geoarchaeological assessment indicates that the 

soil development is consistent with a Pleistocene age 

and therefore too old to contain buried deposits in a 

primary context. 

At an assemblage level, 41BXI088 has high frequen

cies of bifaces and cores, but low frequencies of uni

faces. Debitage has high primary and secondary flakes, 

but low tertiary flakes. In terms of flake types present 

at the site, there are high frequencies of core/platform 

preparation flakes and low frequencies ofbiface thin

ning and uniface flakes. Single-faceted, double-fac

eted, and corticate platforms occur in high numbers 

on the flakes. Cores with a great amount of surface 

cortex occur in high frequencies, while those with little 

cortex occur in low numbers. A high number of mul

tidirectional cores is also seen. This is surprising con

sidering the other indicators of early stage lithic 

reduction. A high number of early stage bifaces and a 

low number of middle-stage bifaces occur on the site. 

A large number of these bifaces were made on flakes 

rather than nodules. Bifaces with cortex occur in ex

pected or higher-than-expected frequencies, but those 

without cortex are noticeable rare. Raw materials are 

represent by a low number of agate/ jasper, chalce

dony, and quartzite pieces of debitage while the natu

rally occurring materials have a higher-than-expected 
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number of chalcedony and quartzite pieces. High fre

quencies of fine-grained debitage and cores are seen, 

while the natural raw materials has a high frequency 

of coarse-grained materials. This pattern occurs at 

most sites. The average size of cores at 41 BX1 088 

are larger than the average size of raw materials at the 

site. This is a common pattern at all the remaining 

sites. 

41BXI090 

No diagnostic artifacts were recovered at 41 BXI 090. 

Because the site is situated on colluvially derived soils 

dating to the early to middle Holocene, and the arti

facts are probably Late Holocene in age, the site is 

classified as a turbated palimpsest. 

At the assemblage level, 4IBXI090 has a high num

ber of cores and low frequencies of bifaces and uni

faces. Both primary and secondary cortex flakes occur 

in high frequencies, while tertiary flakes are rare. As

sociated with these patterns are high frequencies of 

single-faceted platforms and low frequencies ofmul

tifaceted flakes. Core/platform flakes are common and 

biface manufacturing flakes occur in lower than ex

pected frequencies. Cores at the site with high fre

quencies of surface cortex are common, and cores with 

little or no cortex are rare. Bifaces with cortex also 

occur in greater-than-expected frequencies, but these 

values are not significant. All the bifaces represent 

early stage reduction. All artifacts are chert, and other 

types of raw material were not utilized even though a 

low frequency of quartzite cobbles does occur at the 

site. As at other sites, many worked artifacts occur in 

greater-than-expected frequencies on fine-grained 

materials. 

41BXI091 

Two components, the Transitional Archaic and the 

Late Prehistoric, are represented by diagnostic arti

facts at 41 BX 1 091. The soils at the site are colluvially 

derived Uvalde Gravels dating to the early to middle 

Holocene. Because the cultural material at the site is 

Late Holocene, 41 BX 1 091 is classified as a turbated 

palimpsest. 



The assemblage patterns at 41BXl 091 are very simi

lar to those observed at 41BXl 090: cores are very 

common, while bifaces and unifaces occur in lower

than-expected frequencies. Primary flakes occur in 

high frequencies, while tertiary flakes are fairly rare. 

Notching flakes and blades occur in higher-than-ex

pected frequencies even though the actual numbers 

are not high, but biface manufacturing and thinning 

flakes occur in low frequencies. Flakes with corticate 

platforms occur in high frequencies, while flakes with 

double and mUltiple facets occur in low frequencies. 

Cores with more than 50 percent cortex are common 

and cores with less cortex are not frequent. However, 

unidirectional cores (indicating very little reduction) 

are rare and multidirectional cores (suggesting a 

greater degree of reduction) are common. Most bi

faces have low cortex percentages indicating a mod

erate amount of biface reduction. However, bifaces 

with no cortex are very rare, suggesting that late-stage 

biface reduction did not occur or they were removed 

from the site. At 41BXI091, a large number of bi

faces are made on nodules and not flakes. All bifaces 

are early stage in terms of reduction, and most are 

complete rather than broken. It appears that the raw 

materials that were exploited at the site are an accu

rate representation of the raw materials that were avail

able at the site except for a high number of fine-grained 

flakes and unifaces. Also the cores are larger than the 

remaining raw materials. 

41BXl102 

One temporal component is represented by the nine 

Pedernales points and preforms at 41BXll02, al

though there is apparently a buried component that 

may predate the Middle Archaic occupation. The 

geoarchaeological context of the site is classified as a 

good stratified context because the fine-grained sedi

ments at the site indicate deposition in a flood basin 

facies by a low-order stream. 

41BXII02 is the only site with greater-than-expected 

numbers of projectile points. Unifaces also occur in 

greater-than-expected frequencies, but the deviations 

are not significant. The debitage assemblage is domi

nated by high frequencies of tertiary flakes and fewer

than-expected numbers of primary and secondary 
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flakes. Biface manufacturing flakes occur in greater

than-expected frequencies, but surprisingly biface thin

ning flakes are rare. While cores are the most frequent 

non-debitage artifact type, most ofthese have little or 

no cortex and those with high frequencies of cortex 

are rare. There is a high average number offlake scars 

per core, which suggests a fair amount of core reduc

tion at the site. Bifaces without cortex occur in high 

numbers while those with cortex occur in low frequen

cies. Early stage bifaces are rare, while middle-stage 

bifaces are most frequent; few, however, are complete. 

Utilized and un-utilized show an emphasis on the use 

and occurrence of cherts, however the naturally oc

curring raw materials show more coarse-grained cherts 

than the modified artifacts or the lithic debitage. 

41BXl103 

Three components are present at 41BXII03, repre

sented by Middle Archaic, Late Archaic, and Transi

tional Archaic diagnostic artifacts. Although the site 

is classified as a redeposited context because the Unit 

III sediments were deposited by a low-order stream 

subjected to high-magnitude floods, the movement of 

materials has been minimal. The site approximates a 

good geoarchaeological context and appears to have 

stratified components. 

At the assemblage level, 41 BX 1103 has low frequen

cies of cores and high frequencies of projectile points, 

bifaces, and unifaces. Tertiary flakes occur in high 

frequencies, and primary and secondary flakes are rare. 

Most flakes are biface thinning flakes, blades, and 

uniface flakes, while core/platform preparation flakes 

are rare. This supports an interpretation of late-stage 

biface production activities and a lack of early stage 

lithic reduction at this site. Most flakes have multiple

faceted platforms, and few have cortex platfonns. 

While cores are not common, most of these have little 

or no cortex, and those with high frequencies of cor

tex are rare. 41BXll03 cores have the highest aver

age number of flake scars per core and the lowest 

number of unidirectional cores of any site, suggesting 

a high degree of core reduction at the site despite the 

fact that cores are not common. The unexpectedly low 

number of cores at the site is important considering 

the problematic nature ofthe site's geomorphological 



setting. If stream transportation of raw materials was 

a major factor in the formation of the modified arti

fact assemblage at 41BXl1 03, a much higher number 

of cores would be expected than occurs at the site. 

Another attribute of the artifact assemblage from 

41 BXll 03 that supports the conclusion that the as

semblage has not been altered by stream transporta

tion is the distribution of tertiary flakes by excavated 

level (Figure 6-4). In a setting where archaeological 

materials were being deposited on a gravel bar and 

then subjected to high velocity flooding, it is expected 

that the smaller flakes would either be transported by 

the water away from the site or worked downward 

into the gravels. This would result in a pattern where 

the proportion of smaller flakes would be lower in the 

upper levels of the deposit and higher in the lower 

levels. The distribution of tertiary flakes by excavated 

level at 41BXII03, however, does not reflect this pat

tern. The number of flakes with a maximum dimen

sion of 1 cm is probably biased by the use of 1/4 inch 

screens, but the frequency of flakes with a maximum 

dimension of2 cm remains high in levels 1 through 8. 
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This consistency in frequency is a pattern expected of 

a site in good geologic context. 

Bifaces are characterized by high frequencies with

out cortex and low numbers with cortex. There are 

high numbers of middle-stage bifaces, and low num

bers of early stage bifaces. Many of these bifaces are 

broken. Naturally occurring raw materials and utilized 

materials show an emphasis on cherts, while the graini

ness demonstrates a selection for fine-grained materi

als in all artifact classes. Again cores are larger than 

the naturally occurring materials suggesting selection 

based on size. 

41BXl114 

Two components are clearly represented by Transi

tional Archaic and Late Prehistoric diagnostic artifacts 

at 4IBXll14, and a third, the Early Archaic, is indi

cated by a possible Guadalupe biface. The site is an 

excellent example of a turbated palimpsest. The de

calcified soils, which were developed from calcare-
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Figure 6-4. Distribution of tertiary flakes by excavated level at 41BXl103. 
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ous parent material, take tens of thousands of years to 

form, and cannot contain buried cultural material in a 

primary context. 

The 41BX1114 assemblage shows an emphasis on 

unifaces while cores and bifaces occur in low num

bers. Debitage cortex indicates that tertiary flakes oc

cur in lower-than-expected numbers. Biface 

manufacturing, biface thinning, uniface, and notch

ing flakes all occur in low numbers, while core/plat

fonn preparation flakes occur in high numbers. Also 

flakes with cortex platforms occur in high numbers. 

Cores with some cortex but less than 50 percent occur 

in high numbers, but cores without cortex are infre

quent. There are high numbers of unidirectional and 

bidirectional cores, but low numbers of multidirec

tional cores. These patterns suggest the presence of 

early stage core reduction. Bifaces with high frequen

cies of cortex also occur in greater-than-expected fre

quencies. There is also a somewhat high number of 

late-stage bifaces, although most bifaces are early 

stage. Most of the broken bifaces appear to have bro

ken during manufacture. Only chert raw materials were 

discovered as naturally occurring lithic materials at 

the site, but non-chert flakes, cores, and unifaces were 

present. This could indicate that lithic materials were 

transported to the site. In terms of raw material tex

ture, the frequencies of artifacts, debitage and natu

rally occurring materials strongly suggests the 

intensive selection for fine-grained materials. This is 

a consistent pattern that occurs at all sites. 

Intersite Patterns 

When individual attributes for different artifact cat

egories are compared, a pattern of upland versus flood

plain sites develops. This pattern is maintained when 

the amounts of different artifact types from each site 

are compared to one another, but somewhat unexpect

edly there is a marked amount of variation within the 

upland site category. Two sites, 41 BX 1 090 and 

41BXI091 most closely resemble the pretesting ex

pectations for upland sites. They have high numbers 

of cores, and low numbers of bifaces and unifaces. 

The other upland sites, excluding 41BX1070 from 

which there is too little data to draw valid compari

sons, apparently were either multipurpose sites or their 

function changed through time. 4IBXI088 closely 
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resembles 41BX1 090 and 41BXl 091 except that the 

unexpectedly high frequency of bifaces is indicative 

of different types oflithic reduction. Furthermore, the 

analysis of the 41BXl 088 data obscures the variation 

within the site. It is likely that Area 1, where Late 

Prehistoric ceramics were recovered, was used as a 

campsite as well as a lithic procurement station. 

41BXI076 also has a high frequency ofbifaces, but 

does not follow the upland pattern of high core and 

low uniface counts. The burned rock present in large 

quantities on the surface of the site, combined with 

the deviation from the general upland assemblage pat

tern, suggests that 41 BX 1076 was used as an occupa

tion site. The most deviant upland site is 41BXI114. 

It has comparatively low numbers of cores and bifaces, 

and high numbers of unifaces. It shares characteris

tics with the upland sites of 41 BX 1 090 and 41 BX 1 091 

and the floodplain sites of 41 BX 11 02 and 41 BX 11 03, 

discussed below. As in Area 1 at 4IBX1088, ceram

ics were recovered from the topographic high point 

of the site, and it is probable that 41BX1114 was an

other upland campsite. 

The two floodplain sites both have low numbers of 

cores, and high numbers of bifaces and projectile 

points. 41 BX 11 03 also has a high frequency of uni

faces. This pattern is believed to reflect more consis

tent and intensive use of these sites as camps. The 

type of reduction taking place at each site was middle

to late-stage biface and core reduction. Other evidence 

of camping related activities is present at 4IBX 11 03 

in the faunal material and the large quantity of burned 

rock. 

The data above largely confirm the pretesting assump

tions that upland sites included a strong lithic pro

curement component and that floodplain sites were 

primarily occupation zones. Lithic procurement, how

ever, also took place, although to a lesser degree, at 

the floodplain sites as demonstrated by the artifact 

assemblages, specifically the debitage and cores. This 

conclusion is indirectly supported by the projectile 

point data. For both arrow points and dart points, the 

most frequent type of break was use/resharpening, 

indicating that projectile point manufacture was not 

an important activity. Only 2 of the 45 (4.4 percent) 

broken projectile points were clearly broken during 

manufacture, while 26 (57.8%) were broken during 

use or resharpening. 



The variation within the upland site category, reflected 

in the contingency tables presented above dispels the 

assumption that these sites are homogenous. Further

more, because the upland sites have all been subjected 

to essentially the same types of disturbances, particu

larly with respect to natural forces such as bioturba

tion and erosion, differential preservation is not 

indicated as a potential cause of the variation in arti

fact inventories among upland sites. The variable pres

ence of projectile points, ceramics, burned rock, and 

evidence for the specialized split-cobble reduction at 

the upland sites is testimony to the richness of these 

site types. Additionally, the data indicate that impor

tant variations exist spatially in the artifact assem

blages within the same site. This is most clearly 

evidenced at 4IBXI088 (Area A versus Area C) and 

41BX1114 (north versus south collection area). 

Research Issues 

The archaeological testing at Medina Annex has re

sulted in the identification of several research issues 

that may provide the basis for the development of his

tori cal contexts for Lackland AFB and the surround

ing area. In the short term, these research issues act as 

criteria by which to judge the significance of the tested 

sites with respect to their eligibility for NRHP desig

nation. Two of these issues are based directly on the 

results ofthe testing project, but may be applicable to 

the surrounding region as well. They are shifts in settle

ment patterns and patterns of lithic technological or

ganization. The other two-chronology and 

subsistence-are major gaps in the regional database 

for south and central Texas (Collins 1995; Hester 

1995). 

Research Issue 1: Chronology 

Despite decades of research in the Bexar County area, 

the local cultural chronology remains problematic. 

Black (1989c) identified chronology as one of the 

major problems in the South Texas archaeological 

subregion nearly a decade ago. Since that time, some 

advances have been made, but major spans of the 

region's cultural chronology remains poorly defined. 

Hester (1995:433), in a recent synthesis of south Texas 
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prehistory, notes that the chronology of the area "re

mains poorly understood" and that researchers still 

rely on the chronological divisions established by 

Black (1989c) and Hall et al. (1986) almost a decade 

ago. 

A large problem with refining the chronology of the 

area is the nature of archaeological record in the re

gion (Black 1989c; Hester 1995). South Texas sites 

are often surface sites; preservation of organic remains 

is usually poor; there are few well excavated sites in 

the region; and "surface mining of all potentially di

agnostic lithics by collectors" has stripped many sites 

of their temporal association (Black 1989c:57). To 

resolve this issue, Black (1989c) and Hester (1995) 

state that careful excavation of buried, stratified sites 

is needed. This is a strategy that can also produce data 

relevant to the other research issues discussed below. 

The larger number of excavated and reported strati

fied sites in central Texas is the primary reason that 

culture chronology in that area is better defined (Col

lins 1995). 

Even though over the past forty years central Texas 

archaeology has concentrated primarily on establish

ing and fine-tuning chronologies, more can be accom

plished. In some cases radiocarbon dated material is 

simply too meager, or not available at all. Therefore 

we need to think not only in terms of accelerator mass 

spectrometry dating methods but also other techniques 

which rely heavily on geological principles (Collins 

1995:371). 

Chronological understanding in south Texas is still 

poor, so proposed chronologies should not be accepted 

without serious scrutiny. The lack of adequate exca

vations have forced archaeologists to speculate on 

period occupations based on surface finds and these 

speculations can easily be in error (see Kelly 1992 

versus Collins and Headrick 1992). The problem has 

been exasperated not only by the geomorphology of 

the region but also by the activities of avid relic col

lectors (Black 1995:35,41). For example, even though 

they are the most predominant type site in south Texas, 

establishing temporal affiliations for open occupation 

sites in south Texas is extremely difficult. Open camp

sites are most often lying on the surface, representing 

surface palimpsests, lag palimpsests, and good sur-



face contexts, and therefore subjected to erosion and 

intense collection by relic hunters. Projectile points 

and other diagnostic artifacts are the most attractive 

and have been collected for years. The collection ef

fort has increased in recent years as a pastime, sport, 

and for some, a source of income (Hester 1995 :429). 

Hester (1995 :433) acknowledges thatthe cultural chro

nology explanation for south Texas is riddled with 

more questions than answers. While central Texas's 

chronological record has benefitted from the investi

gations of a large number of well-stratified sites with 

many radiocarbon dates, strides in establishing a solid 

south Texas chronology are hampered by the relative 

dearth of well-stratified intact sites, and by the lack of 

intensive excavations at the few good sites that have 

been discovered (Hester 1995:433). 

Pre-Clovis 

A significant gap in the central Texas record that pre

cludes us from identifYing pre-Clovis culture is that 

we don't know what encompasses a pre-Clovis signa

ture. For an acceptable identification of a site of this 

time period we need to find a site in good geological 

and archaeological contexts with a radiocarbon-dated 

intact component stratigraphically underlying Clovis 

(Collins 1995:381). Sites of this nature have not been 

found in Texas, much less south Texas. 

Paleoindian 

Until we excavate more Paleoindian sites there's very 

little we can say about their lifeways (Black 1995 :42). 

The presence of isolated Clovis and Folsom points in 

south Texas suggests occupation of the region during 

that period, however there is no record of an Early 

Paleoindian occupation site; Pavo Real (Henderson 

and Goode 1991) in northwest Bexar County appears 

to be the only excavated Early Paleo indian site in the 

region. Only the excavation of an intact Clovis or 

Folsom kill or camp site can fill this knowledge gap 

(Hester 1995:434). The Late Paleoindian period in 

south and central Texas seems to represent a distinct 

cultural division from the Early Paleo indian occupa

tions. In central Texas ongoing studies at the Wilson-
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Leonard site comparing Early and Late Paleoindian 

cultural materials should help clarifY subsistence, tech

nological and settlement patterns between these two 

Paleoindian periods (Collins 1997). Unfortunately, no 

site in south Texas provides an avenue for compari

son between Early and Late Paleoindian occupations, 

and little is known in this region besides the data pro

vided by surface finds. 

Archaic 

The Archaic is seen as a cultural continuum marked 

by changes in how humans adapted to the changing 

climate and landscape. Although we have defined 

those changes by Early, Middle, and Late periods, we 

do not fully understand the significance of nor the 

behavior patterns represented by those changes. Fur

ther study is needed on the abruptness or subtlety of 

changes in cultural material in relation to climatic 

shifts (Collins 1995:383). 

Early Archaic 

Occupations in the Early Archaic are not represented 

in the archaeological record of south Texas. Also little 

is known about this period in the immediate region. 

However, pollen evidence from central Texas (Col

lins and Bousman 1990; Bousman 1994), and phy

tolith evidence from south Texas and the coastal plains 

(Robinson 1979 and 1982) suggest that this was a pe

riod of dramatic changes in climate and vegetation. 

The consistent occurrence of Early Archaic diagnos

tic artifacts at Lackland AFB suggests a consistent 

use of Lack land during this period. However, consid

ering the nature of the diagnostic Early Archaic tools 

(primarily wood working tools such as Clear Fork 

gouges and Guadalupe bifaces) the use of the Lack

land AFB may have been limited to special tasks. 

Nevertheless, the temporal ages of these diagnostic 

tools is very poorly documented even though nearby 

investigations have shown that Early Archaic occu

pations occur with surprising density in the floodplains 

of large streams such as Leon Creek (Tennis 1996; 

Tennis and Hard 1995). Still we know little about when 

these tools were manufactured, how these peoples 



organized themselves, what they ate, and how large 

of an area they exploited. 

Middle Archaic 

More evidence is needed to confirm the time span 

during which Tortugas points were used in south 

Texas. Although Tortugas were commonly found at 

Lorna Sandia, providing the evidence that they were 

used during the south Texas late Middle Archaic, their 

temporal span may also surround that period (Hester 

1995a:xviii). The 3,OOO-year span of the south Texas 

Middle Archaic can at present only be defined in broad 

general ways. Within the Middle Archaic the chrono

logical use of Pedernales, Kinney, Langtry, and 

Morhiss is unclear. Point types generally accepted as 

fitting into the Middle Archaic period most probably 

overlap with surrounding periods. For example, Bul

verde points may fit as well into the Early Archaic, 

while Castroville and Lange are likely part ofthe Late 

Archaic assemblages. The oft misinterpreted Middle 

Archaic Tortugas point may in fact been used as a 

knife throughout the whole Archaic. The considerable 

confusion that surrounds point types synergistically 

distorts our current perspective on Middle Archaic site 

quantity and distribution. (Black 1995:43). 

Late Archaic 

Although many Late Archaic sites have been dug in 

central Texas, the Late Archaic Bulverde interval re

quires solid information that can only be retrieved from 

newly reported or newly examined sites with intact 

stratification (Collins 1995:384). 

As noted by Johnson and Goode (1994) the archaeo

logical signature representing the Late Archaic appears 

as a veritable "melting pot" (our term) of cultures. 

The reasons for this may be a rapidly expanding popu

lation (prewitt 1981; Weir 1976) influenced by east

ern North America religious practices (cf. Collins 

1995:384-385). Research into these issues creates a 

continuum of unanswered questions which may best 

be addressed through pristine site investigations. 

138 

The south Texas Late Archaic is better understood than 

earlier periods because more sites have been excavated 

and documented for study. Heat-treating chert for 

easier knapping appears to be common at south Texas 

sites (Hester 1995 :441), but does this practice extend 

into central Texas where quality fine-grained cherts 

are found in greater abundance? 

Olmos bifaces (gouges?) are associated with Late 

Archaic sites in south Texas. However, there remains 

a question as to whether their usage represents a con

tinuum into the Late Prehistoric (Hester 1995:441). 

It is unclear what diagnostic artifacts mark the end of 

the Late Archaic and the beginning of the Late Pre

historic. Hester (1995 :442) suggests that after further 

research we may consider a "terminal Archaic" pe

riod during which later Late Archaic points such as 

Ensor, Frio, Catan, and Matamoros are manifest. 

Edwards chert has been found far south of the pla

teau, but to what extent trade goods were exchanged 

during the south Texas Late Archaic is unknown (cf. 

Hester 1995 :442). 

Late Prehistoric 

The Austin and Toyah horizons of the central Texas 

Late Prehistoric are fairly well defined, but some is

sues still need to be addressed. Pottery seems to have 

come relatively late and agriculture perhaps not at all 

to the region. Is it because the region was such so lu

cratively plush with edible plants and animals and fresh 

water that there was no need for ceramic utilitarian 

vessels or crops? The temporal spread of pottery tech

nology across south Texas has not been fully assessed 

(Collins 1995:385-386). Whether the introduction of 

pottery is associated with Toyah, or is an earlier intro

duction is an unresolved issue (Hester 1995:443). 

Fueling research into these issues is the stimulating 

debate over whether Toyah represents a distinct group 

(Johnson 1994b) or a spreading technology (Ricklis 

1994; cf. Collins 1995: 385-386). 

Although the later Toyah horizon of the south Texas 

Late Prehistoric period is fairly well defined and con

sistent with central Texas Toyah, dart points such as 



"Ensor, Matamoros, Catan, and Zavala" associated 

with the later portion of the Late Archaic are found 

with Late Prehistoric components. The question re

mains as to whether these points were dart or arrow 

points, and whether or not they were simply made by 

earlier groups, to be picked up by later groups and 

reworked (Hester 1995:443). 

The Scal10rn and Edwards points that so clearly mark 

the Austin interval in central Texas are also prevalent 

in south Texas. However, at this time we are not sure 

that the two represent comparable cultures because 

there are no sites thus far investigated in south Texas 

which clearly manifest Austin interval traits in asso

ciation with Sca110rn and Edwards points. On the con

trary, Hall et al. (1986) notes their presence in later 

radiocarbon dated context at Choke Canyon, while 

Hester (1995:443) has documented them in associa

tion with the later Perdiz point in Zavala County. In 

addition, Toyah points found in the Starr and Webb 

counties area deserve a cultural context study (Hester 

1995:444). 

The broad subject of cultural interaction has equally 

gross room for study. Exactly what central Texas Toyah 

traits were adopted or carried into south Texas is un

clear, as are the Brownsvil1e complex group traits that 

may have influenced south Texas culture along the 

lower Rio Grande. The presence of obsidian, and jade 

and shell beads in south Texas suggests a Huastecan 

connection with Mesoamerica during the Late Pre

historic period, but excavated evidence is needed (Hes

ter 1995:446-447). 

Whether the Toyah occupations observed in the south 

Texas Late Prehistoric archaeological record results 

from population movement or cultural diffusion will 

never be understood until we determine its origin in 

either central or north( east) Texas. At the present time, 

a lack of distinct evidence supporting rapid techno

logical changes in the artifact assemblages supports 

neither argument. The Toyah issue is further exacer

bated by the general lack of site stratification (Black 

1995:45). 
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Protohistoric 

The south Texas Protohistoric is plagued with ques

tions about the effect that European contact and the 

mission period had upon Native Americans. One is

sue concerns the movement of bone tempered pottery 

through south Texas where it is commonly referred to 

in earlier periods as Leon Plain, but once it is identi

fied in a mission setting it is referred to as Goliad 

ware; Is it not the same technology? Another mystery 

that begs further study is why bone-tempered pottery 

appears early in the archaeological record at 

Chaparrosa Ranch but by the time the Guerrero mis

sions are established it is not present in either the 

Ranch sites or the mission sites (Hester 1995 :450). 

Other questions still unanswered for the Protohistoric 

period are the nature of interaction and movement 

between mission and non-mission Native Americans 

and the organization of Native American populations 

at early missions. 

Research Issue 2: Subsistence 

Although Late Pleistocene fauna and lithic artifacts 

were found in geological association at Berclair Ter

race (Sellards 1940), no conclusive evidence exists 

that Clovis period groups hunted mammoth in south 

Texas. This hunting adaptation seems likely but only 

the excavation of an intact mammoth kill site can fill 

this gap (Hester 1995:434). In addition Folsom sub

sistence patterns and site types are poorly understood. 

Although it appears they were bison hunters, "camps, 

stone-working, and kill sites are all that have been 

documented, mostly in or near grassland habitats" 

(Collins 1995:382). At Berger Bluff, hearths contem

porary with Folsom occupations elsewhere are asso

ciated with a varied fauna that consists entirely of small 

fauna and microfauna, suggesting collection rather 

than hunting as the primary subsistence strategy 

(Brown 1995). 

Information on subsistence patterns during the Archaic 

is limited. Additional data is needed to supplement 

the sparsely available evidence for deer, fish, small 

animals, and plant bulbs present in Early Archaic com

ponents (Collins 1995:383). The extent to which 

Middle Archaic hunter-gatherers shifted their subsis-



tence efforts to coincide with bison seasonal rounds 

and to exploit other flora and fauna during the Middle 

Archaic is largely unlrnown (Collins 1995:384). As 

with the earlier culturally defined time periods for 

south Texas, the Middle Archaic sites do not provide 

well preserved fauna. Until we are fortunate enough 

to find and carefully excavate a site that allows for a 

finite fauna analysis, the issue of subsistence during 
the Middle Archaic will be poorly lrnown (Hester 

1995:439). 

Although it appears the diet of central Texas' Late 

Archaic groups consisted mainly of carbohydrates and 

was therefore less healthy, further analysis of avail

able skeletal remains may shed needed light on the 

issue (Johnson and Goode 1994:34). Subsistence is

sues in the south Texas Late Archaic need to address 

the use of grinding stones and mortars. What were 

they grinding or pounding-mesq uite or acacia beans, 

or something else? No conclusive evidence for the use 

of grinding stones has been found (Hester 1995:441). 

Also no strong evidence exists which can confirm bi

son hunting activities during the late subperiod of the 

Late Archaic period on the eastern Edwards Plateau 

of central Texas. If prehistoric hunters were pursuing 

buffalo, we should find more Marcos points at kill 

sites (Johnson and Goode 1994:36). 

The conspicuous absence of evidence for farming in 

central Texas during the Late Archaic and Late Pre

historic periods does not necessarily mean that it did 

not happen. We may have unable to detect the evi

dence as yet (Johnson and Goode 1994:41). 

Potter et al. (1995) identified prehistoric human ad

aptation and subsistence as a historic context for sites 

along the Wurzbach Parkway in north San Antonio. 

They were concerned about the "interactive relation

ship between human groups and the physical envi

ronment they occupied", including seasonality of 

occupation and exploitation of resources (potter et al. 

1995:48). Certain site types have higher potential to 
contribute information to this issue than others. Spe

cifically, sites with good geological context, isolable 

components, and good faunal or organic preservation 

have the greatest potential for contributing signifi

cantly to the subsistence question (potter et al. 1995). 
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Research Issue 3: Patterns of Lithic 

Technological Organization 

Raw Material Availability and Exploitation 

The disparity between the predominant artifact mate

rial and the raw material at the sites at Lackland is 

enigmatic. In every case there is clear difference in 

the overall quality of raw material available at each 

site and the material used for artifacts. The concor

dance of raw material qualities among the tools and 

the debitage suggests that the later are the by-prod

ucts from manufacturing the former. In addition, there 

is no evidence in the debitage collections indicating 

that tools and/or cores were brought to the Lackland 

sites in a partially or fully decorticate form. 

Given these observations, how can the discrepancies 

in raw material quality be explained? At least four 

hypotheses can be postulated to explain the difference. 

First, the prehistoric groups in the area were able to 

assess with some degree of accuracy the nature of the 

raw material texture without testing the cobble. For 

this to be possible, there would have to be a visual 

and/or tactile difference between coarse and fine

grained chert nodules, one that was not noted or se

lected for examination during the analysis of raw 

material. Second, the larger raw material at the site 

was of finer grain and was therefore selected first and 

exhausted, explaining why the average core size is 

larger than the average raw material size. In the cur

rent sample, however, this is not the case. A third hy

pothesis is that the artifacts encountered at the eight 

investigated sites, including the cores, were imported 

from another location. The previous analysis of ter

tiary flake percentages within small and large deb

itage has established that the debitage collections 

represent primarily the early stages of reduction. There 

is no evidence supporting the hypothesis that fine

grained materials were brought into and further re

duced at the tested sites. Fourth, the raw material to 

be tested was first heat treated; thereby modifying the 

grain size. However, no evidence was observed to 

suggest that heat treating took place at any of the sites 

under investigation. 

Given the obvious differences between the quality of 

the raw material currently available at each site and 



the quality of the core and debitage material. An im

portant consideration related to the above data is that 

tested cobbles, those with one or two flakes removed, 

were counted as cores. Therefore, the low frequency 

of coarse-grained raw material includes pieces which 

were tested and, for whatever reason, rejected. This is 

significant because it suggests that the original selec

tion process largely excluded coarse-grained raw ma

terial before it was tested. This inference supports the 

hypothesis that the prehistoric groups exploiting the 

raw material at Lackland were able to assess raw ma

terial quality based on exterior features of the parent 

rock or that the larger material was generally of higher 

quality. In either case, one conclusion that can be 

drawn from the data is that the supply of fine-grained 

chert at the Medina Annex sites was largely exhausted 

by the prehistoric peoples in the area. It is unlikely, 

given transportation costs associated with carrying 

heavy cores, that the majority of the artifacts is com

posed of imported chert, although this hypothesis 

should be tested by future research projects in the area. 

The observations about raw material quality raise 

important questions about the methods by which raw 

materials were chosen for reduction and the intensity 

of raw material exploitation at the sites in question. 

The raw material study suggests that either the fre

quency of fine-grained chert was small before human 

groups began exploiting it, or that the supply offine

grained chert had been tremendously reduced by hu

man activities. The following questions are proposed 

avenues of investigation related to this issue: 

1. Does the dramatic difference in quality between 

the unmodified cobbles at a site and the artifacts 

present at the same site indicate that the artifacts 

are largely or partially imported? 

2. Alternatively, is the low ratio of fine-grained chert 

to coarse-grained chert in the currently available 

raw material the result of the exhaustion of the fine

grained raw material at these upland sites by the 

prehistoric populations or a reflection ofthe natu

ral composition of the parent Uvalde gravels in the 

area? 

3. Is it possible to determine the criteria used by pre

historic groups to select fine-grained raw material 
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based solely on exterior visual and tactile charac

teristics? 

Reduction Strategies 

Results of the analyses of debitage collections and 

artifact assemblages suggest that the most strongly 

represented behavior at each ofthe eight sites is lithic 

raw material procurement and the manner in which 

these behaviors are played out on the landscape. The 

numerous cores and bifaces recovered from all of the 

Lackland sites suggest that raw material procurement 

focused on the production offlake blanks and bifacial 

"quarry blanks". Flake blank production may have 

been particularly importantat41BXl 090, 4IBXl 091, 

4IBX1088, and 4IBXl114. On the other hand, the 

production ofbifacial "quarry blanks" appears to have 

been the primary activity at 41 BX 1102 and 41 BX 11 03. 

The production of flake blanks from the unidirectional 

and/or multidirectional reduction of cores is a rela

tively expedient technique that can be easily embed

ded within the context of subsistence-related activities. 

For instance, daily hunting trips which result in the 

traverse of large portions of the landscape in search 

of prey provide ideal contexts for the acquisition of 

raw material when suitable outcrops are encountered. 

Such acquisition stops may even result in the discard 

of diagnostic artifacts when use-broken artifacts need 

to be replaced immediately. The manufacture of small 

numbers of bifacial "quarry blanks" may also occur 

particularly iftime constraints and transportation costs 

are not sever enough to encourage the making oflate

stage bifaces. It is likely that, with the exception of 

artifacts in Area 1 at 4IBXl 088, most of the Late Pre

historic arrow points recovered from these sites were 

discarded within the context of embedded lithic pro

curement. 

The acquisition of raw material in the form ofbifacial 

blanks is initially somewhat more time consuming than 

flake blank production and may indicate lengthier stays 

at procurement localities. The discard of use-broken 

projectile points and the use of large numbers of ex

pedient and minimally retouched unifaces also may 

be indicative of longer site visits. If this inference is 

correct, it may indicate that sites such as 4IBX 1076, 



Area 1 at 41BXI088, and 41BXl114 were briefly 

occupied for the expressed purpose of replenishing a 

depleted tool kit consisting of a variety of functional 

types. Such site visits would involve overnight stays 

but raw material procurement sites are expected to 

have been utilized primarily during transit between 

more productive resource patches. The recovery of 

Leon Plain sherds in Area 1 at 4IBXI088 and at 

4IBX1114 indicate lengthier on-site stays implied by 

the ceramic vessel fragments. 

Somewhat longer occupation spans may be expected 

at raw material outcrops found in the vicinity of set

tings providing a variety of edible resources (e.g., ter

race gravels, valley margins). Site 41BXll 02 and 

41 BX 11 03 may represent the remains of raw material 

procurement within this type of procurement strategy. 

The difference between these two sites and 4IBXl 076 

and 4IBXl 088 is the longer stay at the terrace sites. 

The longer reduction sequences and the greater vari

ety of artifacts may be primarily due to the more fa

vorable combination of edible foods, surface water, 

and lithic resources compared to upland settings. 

The identification of intensive split cobble lithic re

duction at 4IBXI091 and limited utilization of this 

technique at other upland sites with Transitional Ar

chaic and/or Late Prehistoric assemblages suggests 

that procurement and reduction strategies may have 

changed through time. The development (or adoption) 

of this technology, particularly if it is a temporally 

sensitive trait, may have important implications for 

subsistence related issues as well in that the intended 

tools may have been used to process a specific re

source. 

Although logistical raw material procurement was 

initially also considered as a likely strategy employed 

at Lackland sites, no archaeological evidence in sup

port of this strategy was encountered. The patterns of 

lithic technological organization encountered at these 

Lackland sites lead to a number of research questions 

and avenues of future archaeological investigations: 

1. Are there lithic procurement localities at Lackland 

AFB that exemplify a logistically organized raw 

material procurement system? 
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2. Do flake blank and "bifacial quarry blank" pro

curement strategies represent complementary sys

tems as interpreted in this report or do they 

represent changing strategies through time? 

3. Is the split cobble reduction technique a tempo

rally sensitive technological trait dating to the Tran

sitional Archaic and/or the Late Prehistoric, and 

what were the intended end products of this tech

nology? 

4. How did the exploitation of the upland raw mate

rial sources change through time in terms of inten

sity and reduction strategies? 

Research Issue 4: Settlement Patterns 

In order for a site to provide information about how 

prehistoric groups utilized the landscape, it must con

tain chronological and functional components in ad

dition to a spatial context. The survey level 

investigations located numerous sites with diagnostic 

artifacts, and the testing investigations have provided 

additional data related to the number and intensity of 

occupations at several of those sites. Settlement pat

terns reflect changes or continuity in land-use, popu

lation movements, and resource exploitation. 

The survey of Medina Annex found that Early and 

Middle Archaic diagnostic projectile points were more 

common in terrace settings, while Late and Transi

tional Archaic diagnostic projectile points occurred 

slightly more frequently in the uplands (Nickels et al. 

1997). This pattern is not due to a geological preser

vation bias (Nordt, Chapter 4 this volume). The Late 

Prehistoric sample from the survey is composed of 

only three arrow points and is therefore not a statisti

cally reliable data set. Of these three, one was from 

the T1 terrace of Medio Creek, one was from Long 

Hollow: and the final was from 41BX1076 in the Up-, 
lands (Nickels et al. 1997). 

The testing investigations at 41 BX 11 02 and 

4IBX 11 03 recovered Middle to Transitional Archaic 

diagnostics. Neither site contained Late Prehistoric 

materials, thereby conforming to the pattern noted 

during the survey project. 



Transitional Archaic and Late Prehistoric 

Pattern 

An unexpected pattern, the occurrence of Transitional 

Archaic and Late Prehistoric diagnostic artifacts at 

upland sites (Table 6-32), emerged from the testing at 

Medina Annex. In the case of 41BXI076 and 

4IBXI091, the only diagnostic artifacts were from 

the Transitional Archaic and Late Prehistoric periods. 

At 4IBXl 088 and 4IBXl114 other components were 

represented in the assemblage, though by few artifacts. 

These sites are similar to one another in topographic 

setting: all except 41 BX 1 091 are located on promi

nent hill tops. At the other three, the densest artifact 

concentrations and the majority of diagnostic artifacts 

were located at the highest elevation on the hill. These 

sites are therefore very similar to one another in terms 

of artifact assemblage and physical setting. Also, the 

Late Prehistoric vegetation in this area probably con

sisted of open grasslands and not heavy brush, thus 

the hilltop locations may have offered good visibility. 

As previously noted, 4IBX1076, 4IBXI088 Area I, 

and the north area of 41 BX 1114 occupy topographic 

high points which overlook the Medio Creek flood 

basin. The fourth site, 41BXl 091, is located on a level 

spot on the 41BXI088 hill slope, only 200 m north

west of Area 1. The distances from these sites to Me

dio Creek and its terraces vary, but in no case are 

greater than 520 m (Table 6-33). Today these sites are 

covered in dense woody thorn scrub growth, but 

precontact vegetation was different (see Chapter 3). 

The descriptions of the area suggest that in the up

lands mesquite and thorny scrub vegetation were in 

scattered mottes and grasslands predominated. Thus 

it is likely that the creek channels and floodplains of 

the region would have been wooded, the uplands 

would have been covered in prairie grasses with oaks, 

mesquite and white thorn forming occasional thickets 

(Hatch et al. 1990: 13). No local paleoenvironmental 

data provide evidence for vegetation patterns between 

2250 and 350 B.P., but a grassland/scrub grassland 

mosaic is most likely. 

The testing data suggest that while lithic procurement 

and testing was a major activity at each of these sites, 

other activities were taking place at these hill top lo

cations as well. Burned rock, projectile points, middle

and late-stage bifaces, formal unifaces, and ground 

stone are indicative of mUltiple activities reflecting 

intensive use of the locations as campsites as well as 

lithic procurement stations. 

This pattern, which apparently indicates a dramatic 

increase in the intensity of use and/or occupation of 

hill top locations, may be related to an increase in the 

regional population and/or a change in land use and 

settlement pattern practices during the Transitional 

Archaic and Late Prehistoric periods. There are con

flicting opinions about the population of the area dur-

Table 6-32. Diagnostic Artifacts from Upland Sites at Medina Annex 

Site 
Late Transitional Archaic 

Prehistoric Archaic Late Middle Early 

41BX1076 
Scallorn (1) Fairland (1) None 

Scallorn (1)* 

Leon Plain sherds (2) Fairland (2) Lange (1)* Pedernales (1) Guadalupe tools (2)* 

Perdiz (1) Frio (2) Pedernales (1)* 

41BX1088 Perdiz preforms (2) Ensor (1) 

Edwards (1) Darl (1) 

Scallorn (2) 

41BX1091 Scallorn (1) Fairland (1) None 

41BX1114 
Leon Plain sherds (8) Fairland (2) Clear Fork Biface (1)* 

Scallorn-Brangus (1) Ensor (1) Possible Guadalupe tool 

Total 

Diagnostics 
20 including 10 sherds 11 1 2 4 

* Recovered during the survey project (Nickels et al. 1997) 
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Table 6-33. Distance to Creek Terraces and Channel 

Site 
Distance to Creek Distance to Creek I 

Terraces (m) Channel (m) I 
41BX1076 

41BX1088 Area 1 

41BX1091 

41BX1114 

ing the time periods in question. Johnson and Goode 

(1994:40) believe populations were increasing while 

others suggest it was falling (Black 1989b:32). Many 

scholars agree, however, that the early Late Prehis

toric period saw an increase in conflict between groups 

in the region (e.g. Johnson and Goode 1994; Prewitt 

1982). An increase in population and a concurrent 

increase in competition for resources would seem a 

likely cause of this phenomena. 

Johnson and Goode (1994:37-39) note that there is an 

increase in cult paraphernalia and practices, best evi

denced in burials and cemeteries, at the end of the 

Archaic. They suggest that many of these traits were 

influenced by the complex belief system emerging 

among the Middle Woodland cultures to the east 

(Johnson and Goode 1994:36). Collins (1995:387) 

believes that throughout central Texas prehistory, but 

particularly in the Late Archaic and subsequent Late 

Prehistoric periods, the populations in the area were 

not living in isolation and that "culture brokers, trav

elers, multilingual interpreters, and diplomats" may 

have been behind the infusion of exotic artifacts and 

cultural practices. Hester (1995:442) discusses the 

possibility of increased trade between central and south 

Texas at the end of the Archaic as well. Increased in

teraction between groups and the adoption or assimi

lation of foreign cultural traits may have contributed 

to reo-ional stress and resulted in the conflict proposed b 

for the early Late Prehistoric. 

Whereas in the Early, Middle, and Late Archaic peri

ods, the hill top chert outcrops were visited as lithic 

procurement sites, increased conflict and intergroup 

competition may have encouraged the Transitional 

Archaic and Late Prehistoric inhabitants of the area 

to use these locations as camps. Their elevated sum

mits would have allowed occupants of these sites to 

320 
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275 

60 
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410 

425 

520 
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observe game and other groups of humans as they 

moved through the surrounding upland prairies and 

nearby creek valleys. 

Questions of Chronology and Context 

Related to the issue of the significance of these sites 

is the degree to which the deposits are temporally 

mixed or are palimpsests. Turner and Hester (1993) 

place the Transitional Archaic's beginning ca. 2,250 

B.P. (300 B.C.) and its ending at ca. 1,250 B.P. 

(A.D. 700). The Late Prehistoric continues from this 

point in time until approximately 350 B.P. (A.D. 1600). 

The combined time span for these two periods is 1,900 

years, suggesting that the sites in question could be 

palimpsests with dubious research value. 

The problem is more complex, however. The transi

tion between the long-lived Archaic and comparatively 

brief Late Prehistoric periods is one of the more poorly 

understood aspects ofthe regional chronology. In south 

Texas sites, Transitional Archaic dart points "often 

occur in what are otherwise Late Prehistoric contexts, 

some even in very late contexts" (Hester 1995:443). 

For example, Transitional Archaic types including an 

Ensor point and two Matamoros points were found at 

41LKI06 along with Leon Plain ceramics and two 

arrow points. 

In central Texas, the commingling of dart and arrow 

points has been documented at several sites. At the 

Mingo site (41BNI01), Houk and Lohse (1993:193-

244) excavated a small burned rock midden contain

ing four Transitional Archaic dart points and numerous 

Scallorn, Edwards, and Sabinal arrow points. In one 

excavated level, a Frio dart point was stratigraphically 

above a Sabinal arrow point, prompting the authors to 



suggest that arrow points and dart points were coeval 

for a period of time (Houk and Lohse 1993 :243). This 

hypothesis is echoed by others (e.g. Hester 1995:443). 

Henderson (1990:630) excavated "crude dart-point

like arrow points in association with Edwards points 

at the Rainey site (41BN33), a stratified sinkhole three 

kilometers northwest of the Mingo site. The points 

described by Henderson (1990:514, 630) closely re

semble Fairland or Frio points in outline. Similar arti

fact assemblages were found by Goode (1991) at the 

Heard Schoolhouse site (41 UV86) and the Honey 

Creek site (41MS32). At the Blue Hole (41UVI59), 

Mueggenborg (1994) concluded that at least one En

sorlFrio variant occurred almost exclusively with Late 

Prehistoric arrow points in the upper layers of the site. 

If Transitional Archaic dart point styles did overlap 

with arrow points, then dart points persisted longer 

andlor arrow points were introduced earlier than com

monly believed. Hester (1995:443) suggests that the 

data from 41LK106 (e.g. Creel et al. 1979) indicate 

that small dart points "were made and used as part of 

the bow and arrow system," rather than '"recycled''' 

by Late Prehistoric hunters. Johnson and Goode 

(1994:40) posit the same possibility. As for the arrow 

points, the earliest type to appear or be developed in 

central and south Texas is the Edwards point, gener

ally dated to ca. 1250 B.P. (Johnson and Goode 1994) 

andlor the Scallorn point, appearing around the same 

time (Hester 1995). Huebner and Comuzzie (1992) 

report a Scallorn arrow point from the Blue Bayou 

site (41VT94) dating between 1400-1300 B.P., while 

Edwards points at the Rainey site (41BN33) date to 

ca. 1250-1150 B.P. (Henderson 1990). 

To dismiss these upland sites as indecipherably mixed 

may be based on a premature assumption. The pres

ence of pottery and Perdiz points, commonly accepted 

markers of the Toyah subperiod of the Late Prehis

toric (Black 1989b, 1989c; Collins 1995; Hester 1995; 

Johnson 1994b; Ricklis 1994), are strong indicators 

that 4IBXI114 and 41BX1088 have multiple, late 

components, but the degree ofmixing could be much 

less than a cursory glance at the regional chronology 

would suggest because that chronology lacks resolu

tion. These sites are possibly representative of a very 

important time in Texas prehistory-the transitional 

period between two lifeways. The change from hunt-
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ing solely with a spear to hunting with a bow assur

edly involved more than a technological change from 

making dart points to arrow points. This new technol

ogy would have involved new hunting strategies, new 

ways of organizing groups, and new settlement pat

terns. As surface features, these sites themselves will 

not be able to resolve the chronological issues, but, 

until the regional culture history is better defined, the 

palimpsest nature of some of these sites must be dem

onstrated because short term, single component sites 

do exist. 

Conclusions 

The testing of eight prehistoric sites at Lackland Air 

Force Base has generated some important data related 

to prehistoric use and occupation of the region, re

sulted in the formulation of four research issues by 

which to guide future investigations in the region, 

prompted an assessment of the possible geological 

contexts for sites, and confirmed some pretesting as

sumptions while dispelling others. The formal evalu

ations of the significance of the tested sites and 

eligibility recommendations are included in the fol

lowing chapter, but some of the important conclusions 

generated by the testing and subsequent analyses 

which resulted in those determinations are summa

rized below. 

The testing project confirmed that the upland and 

floodplain sites are contextually different. The flood

plain sites of 4IBXII02 and 41BXll03 have buried 

components that are apparently stratified. 41 BX 11 02 

has good geological context, while 4IBXll03 ap

proximates a site with good geological context because 

the stream transportation of materials at the site ap

pears to be very minimal. Each ofthe upland sites has 

buried cultural material as well, but because these sites 

are turbated palimpsests, the subsurface artifacts are 

in secondary contexts, having been transported by bio

logical activity. These deposits may or may not be 

mixed, however. Until the regional chronology is re

fined, the palimpsest nature of these sites must be dem

onstrated through testing because single component 

sites exist across the landscape. 



The testing also confinned that the upland and flood

plain sites have different artifact assemblages, reflect

ing different aspects of the prehistoric land-use 

patterns. The floodplain sites reflect longer periods 

of occupation and use as camps, while the upland sites 

reflect more intensive use as lithic procurement lo

calities. The investigations revealed, however, that 

there is marked variability among the upland sites and 

that they are not homogenous. Not only do the artifact 

assemblages reflect different activities and intensity 

of use between sites, there is clear evidence for im

portant variation within sites. This latter observation 

is most clearly seen at 41 BX 1088, where the three 

areas investigated were markedly dissimilar to one 

another, and at 41BX1114, where the north and south 

ends of the site reflected different degrees of raw 

material exploitation and intensity of use. 

The unexpected frequency of Transitional Archaic and 

Late Prehistoric diagnostic projectile points in asso

ciation with ceramics and/or burned rock at topo

graphic high points at 4IBXI076, 41BX1088, and 

41 BX 1114 suggests an increase in the intensity of use 

of these locations, perhaps as camps rather than just 

resource procurement loci, during these periods. What 

this observation signifies is unclear, but the identifi

cation of the pattern will allow future investigations 

to study more fully this research issue. 

Possibly related to the shift in land-use postulated for 

the Transitional Archaic and Late Prehistoric is the 

appearance of the split-cobble reduction technique at 

41BXI076, 41BXI088, and (most notably) 

41BX1091. The end product of this reduction strat

egy may have been large unifacial scrapers such as 

those recovered at 41 BX 1 076 and 41 BX 1091. While 

the temporal association of this technique has not been 

confinned, it maya diagnostic trait of the Transitional 

Archaic and/or Late Prehistoric period since split

cobbles and split-cobble failures were found at sites 

with diagnostic artifact assemblages dominated by 

arrow points and small dart points. 

Unfortunately, the testing project did not recover sig

nificant data for addressing the issues of subsistence 

and chronology. Both floodplain sites, however, have 

the potential to provide important chronological data 

because they both apparently contain stratified cul-
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tural deposits. The testing at 41 BX 1102 produced 

exclusively Middle Archaic diagnostics (Pedernales 

points), but the vertical distribution of material indi

cates that there is at least one buried component at the 

site. Despite its unusual context, 41BXll 03 contains 

stratified components with diagnostic artifacts, pos

sible features, and excellent faunal preservation. Even 

though the flotation samples from the two floodplain 

sites did not contain any macro botanical remains, but 

the unexpectedly good faunal preservation at 

41 BX 11 03 is an important discovery that has the po

tential to provide subsistence data. 



Chapter 7: Recommendations 

Brett A. Houk, C. Britt Bousman, and David L. Nickels 

Introduction 

The purpose ofthe Medina Annex testing project was 

to provide the Department of the Air Force with rec

ommendations as to the eligibility of the tested sites 

for nomination to the National Register of Historic 

Places (NRHP). As discussed in Chapters 1 and 2 of 

this report, eligibility for NRHP listing is based on a 

site's significance. In the case of prehistoric sites, 

significance is usually based on Criterion D of the 

National Historic Preservation Act (NHPA) as defined 

by the National Park Service in 36 CFR 60. The sig

nificance of a site under Criterion D, and therefore its 

eligibility for listing on the NRHP, is based on its hav-

ing yielded information important in history or pre

history or on its having the potential to yield such in

formation in the future. For the eight sites investigated 

CAR at the Medina Annex, a site's significance is 

judged by its ability to address one or more of the 

research issues outlined in Chapter 6 (Table 7-1). An 

integral component of a site's significance is its geo

logical context. Table 7-1 presents the assessment of 

the context of each site as determined by Nardt's 

geoarchaeological assessment, surface colIections, and 

excavation units. This chapter presents CAR's rec

ommendations as to the eligibility of each site for 

NRHP designation (Table 7-1). This discussion is or

ganized by impact area for management purposes. 

Table 7-1. Context of Deposits and Potential for Each Site to Address Research Issues 

Site Geological Settlement 
Lithic 

41BX Context 
Chronology 

Patterns 
Technological Subsistence Eligibility 

- Organization 

1088 Turbated Palimpsest None Exhausted Exhausted None Not Eligible 

.E:l 
ro 

1090 Turbated Palimpsest None None Exhausted None Not Eligible .......... 
<lJ 

1091 Turbated Palimpsest None Moderate High None Not Eligible 

1070 Turbated Palimpsest None None Low None Not Eligible 

.E:l 1102 Good Geological Context High High Moderate Moderate Eligible ro 

EN 
<lJ 

1103 Redeposited Context* High High Moderate High Eligible 

1114 Turbated Palimpsest None Exhausted Exhausted None Not Eligible 

.90 
1076 Turbated Palimpsest None Exhausted Exhausted None Not Eligible 

U) 

*Redeposited Context, but material has been transported very short distances. Context is therefore moderately 

good. 
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Medina Annex Housing Area 

(Alternate 1) 

41BXI088 

The testing at 4IBXl 088 investigated less than one 

percent of the total site's surface area, but stiII recov

ered sixteen diagnostic artifacts. This total includes 

two Leon Plain sherds, six arrow points (including 

blanks and preforms), eight dart points (including one 

blank), and two Guadalupe tools. With the exception 

of the two Guadalupe tools and a Pedernales point, 

the diagnostic artifacts date to the Transitional Ar

chaic and/or Late Prehistoric time periods. Two fea

tures, problematic stone alignments at Area 2, were 

documented, but no temporal association for them was 

established. 

In some areas of the site, the surface has been cleared 

for fire breaks and access, but this accounts for a small 

percentage of the total site. The geoarchaeological 

assessment indicates that the sediments at the site rep

resent soils formed on Cretaceous deposits and have 

little potential for containing buried cultural materi

als in a primary context as the site is a turbated pal

impsest. The material encountered in the excavation 

units presumably has worked downward through bio

turbation and desiccation cracks. 

Area I at 4IBXl 088 has contributed important infor

mation relevant to the issue of settlement patterns, 

specifically the apparent selection of the topographic 

high point at the site for use or occupation during the 

Late Prehistoric. Most importantly, the testing at 

4IBXI088 has identified distinct differences in the 

artifact assemblages across the site. This suggests that 

it may be possible to identify temporally or function

ally discrete assemblages in certain areas of 4IBXl 088 

and similar upland sites. With respect to the signifi

cance of the site, CAR concludes that the research 

potential of the three areas investigated during this 

project has been exhausted. No future archaeological 

investigations are recommended in these three areas, 

and they are recommended as ineligible for NRHP 

nomination. 
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41BXI090 

The intensive testing investigations at 41 BX 1 090 did 

not locate any diagnostic artifacts or intact cultural 

features. It is therefore not possible to assign a tem

poral association to the small amount of cultural ma

terial recovered at the site. The presence of 

macroscopic pieces of charcoal and burned chert 

cobbles on the surface of the site suggests that the 

area was recently burned. The geoarchaeological as

sessment indicates that the site is on or in a colIuvially 

derived soil dating to the early to middle Holocene. 

Turbation has moved the Late Holocene age cultural 

material into a buried context. The integrity is there

fore considered poor, and the site is a turbated pal

impsest. Although artifacts were recovered during 

subsurface testing, the quantities were low. 

Because of the lack of diagnostic artifacts and cul

tural features, combined with the poor surface and 

subsurface integrity, the site has no research potential 

with respect to the issues outlined in Chapter 6. CAR 

therefore recommends that 4IBXl 090 is ineligible for 

nomination to the NRHP and that no further archaeo

logical investigations are necessary at this location. 

41BXI091 

At 4IBX 1091, the archaeological testing recovered 

two diagnostic projectile points and demonstrated that 

cultural material was concentrated in the southern part 

of the coIIection area. The diagnostic artifacts, a Fair

land dart point and a Scallorn arrow point, date to the 

Transitional Archaic and Late Prehistoric periods, re

spectively. No intact cultural features were discovered 

on the surface or in the subsurface units. The soils at 

the site are colluvially derived Uvalde Gravels dating 

to the early to middle Holocene. Because the cultural 

material at the site is Late Holocene, 4IBXI091 is 

classified as a turbated palimpsest. 

There is evidence that the site has been subjected to 

modem, and possibly intensive, disturbance in the 

form ofterracing and brush clearing. The integrity of 

the surface and shallow subsurface deposits is there

fore considered to be poor. 



The site has a high frequency of split cobble cores, 

flakes, and detritus. While similar items were suc

cessfully replicated in the laboratory, it is possible that 

some of the split cobble artifacts are the result of me

chanical crushing associated with the modem alter

ation of the site. 

The site has yielded data suitable to address the settle

ment patterns research issue discussed in Chapter 6, 

particularly with respect to the Transitional and Late 

Prehistoric pattern noted in the data. Additionally, if 

the split cobbles at the site are of prehistoric origin, 

4IBX 1091 has provided data applicable to the issue 

of lithic technological organization. The high degree 

of disturbance to the site, however, suggest that the 

data with respect to these two issues has been ex

hausted by the significance testing. CAR recommends 

that the site is ineligible for NRHP nomination and 

that no additional archaeological work be undertaken 

at 4IBXl 091 

Medina Annex Dog Training Area 

(Alternate 2) 

41BXI070 

The investigations at 41 BXl 070 consisted only of site 

mapping and excavating one backhoe trench. No di

agnostic artifacts were recovered at the site. The lim

ited data available from the survey (e.g. Nickels et al 

1997) and the testing investigations suggest that 

41BXI070 was used as a location from which to pro

cure and test naturally occurring chert cobbles. The 

geoarchaeological assessment ofthe site indicates that 

it is a turbated palimpsest on an eroding slope. Fur

thermore, the possible temporal range for surface 

materials is Middle Archaic to Historic, suggesting 

that the likelihood of finding isolable components with 

chronological integrity is low. 

Lacking any diagnostic artifacts and intact cultural 

features, 41 BX 1 070 cannot address the issues dis

cussed in Chapter 6. CAR recommends that no fur

ther work be initiated at 4IBXI070 and that the site is 

ineligible for NRHP nomination. 
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41BXl102 

During the survey (Nickels et al. 1997) and testing 

projects, a total of eight Pedernales points and two 

Pedernales preforms were recovered at 41 BX 1102, all 

from the eastern part of the site. The remaining three 

projectile points can not be assigned to previously 

established types and are therefore not temporally di

agnostic. No features were encountered on the sur

face or during subsurface testing. 

The integrity of the surface in the area of the site 

cleared for dog training by the military is poor due to 

the apparent bulldozing of the upper 10 cm. This part 

of the site may have contained the greatest quantities 

of cultural material before it was disturbed based on 

the high debitage counts in the upper level of TU 

NI050 E970, located in the center of this area. The 

surface integrity of the area southeast ofthe clearing, 

however, is good, having been spared any serious ar

tificial impacts. Chronologically, the surface material 

appears to represent a single component as indicated 

by the presence of Pede males points and prefonns at 

the exclusion of any other diagnostic artifacts. 

The site is contained on and in Holocene alluvial de

posits and is classified as a good geological context, 

although some vertical movement of material has taken 

place in the subsurface deposits at 41 BX 11 02 as indi

cated by modem glass encountered at depth. The dis

tribution of debitage by excavated level, however, 

suggests that 4IBXII02 has at least one buried com

ponent. This increase in material, which is marked by 

higher artifact counts at 50 and 70 cm bs may actually 

represent two separate components. The presence of 

a Pedernales point at 51 cm bs in TU NI005 EI015 

indicates a Middle Archaic date for the uppermost 

component, if indeed there are two. This heavily 

patinated specimen, however, may have been mixed 

with lower materials by falling into a desiccation crack. 

The general conclusion, however, is that 41BXll 02 

offers intact and potentially isolable subsurface de

posits which have been contaminated to a small de

gree with material from the surface. 

Geomorphologically, 4IBX11 02 offers the best po

tential of the eight tested sites for containing intact 

subsurface deposits based on the environment of depo

sition. 



The site offers a high research potential for address

ing issues of settlement patterns and chronology. The 

preliminary indications are that 41 BX 11 02 contains 

at least one buried component in addition to the Middle 

Archaic surface assemblage. CAR therefore recom

mends that 4IBXll 02 is eligible for NRHP nomina

tion. Any future impacts to the site should require 

appropriate mitigation of the adverse effects to the 

cultural resources present at 41 BXll 02. 

41BXll03 

The testing at 41BXll 03 recovered diagnostic arti

facts dating from the Middle Archaic to the Transi

tional Archaic, and, although no clearly defined 

features were located at 4IBX1103, the site contains 

burned rock on the surface and at depth. The site ap

parently accumulated on an actively accreting gravel 

bar, but the presence of faunal material at depth and 

the lack of apparent stream damage to the debitage 

and other chipped stone artifacts recovered at the site 

may indicate that the cultural material has not been 

significantly displaced by stream action. The diag

nostic artifacts recovered from the surface all date to 

the Transitional Archaic. The presence of exclusively 

Transitional Archaic dart points on the surface and at 

a depth of approximately 30 cm bs, indicates that a 

single component is represented by the surface assem

blage and upper levels of the deposit. Therefore, de

spite the potential for the formation of a palimpsest 

on the surface after landscape stability had been 

achieved, the integrity of the surface in the undisturbed 

areas is considered good because the surface artifacts 

apparently represent a single temporal component. 

Despite the site's unusual physical setting, the data 

from the test units suggests that the subsurface depos

its are stratified and that individual components may 

be isolable at various depths. Although the site is a 

redeposited context and the subsurface material in the 

upper 45 cm of the site may be displaced or redepos

ited, the movement has been to such a low degree that 

the site approximates intact cultural deposits. Below 

this depth, the frequency and size of the gravels pre

cludes the preservation of intact deposits, but below 

the gravel bar in the truncated Unit II there is the po

tential for Early to Middle Holocene age deposits, al-
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though the testing investigations did not encounter any 

archaeological materials in these deposits. Because 

the upper 45 cm of the deposit may be minimally dis

placed horizontally and retain their primary vertical 

context, the subsurface integrity for this part of the 

site is considered good. 

The deposits at 41 BX 1103 have the potential to ad

dress issues of settlement patterns, chronology, and 

subsistence. Because the site appears to be stratified 

and contain multiple cultural components, it has a high 

potential for addressing chronology. Furthermore, the 

unusually good preservation of faunal material sug

gests that it may be possible to obtain absolute dates 

for these cultural components in addition to address

ing directly the issue of subsistence. CAR therefore 

recommends that 4IBX 1103 is significant and eli

gible for NRHP nomination. CAR recommends that 

future impacts to the site require appropriate mitiga

tive measures. 

41BXl114 

The testing at 4IBX 1114 recovered diagnostic arti

facts dating to the Early Archaic, Transitional Archaic, 

and Late Prehistoric time periods, including eight Leon 

Plain ceramic sherds. No intact cultural features were 

encountered. The area originally designated Feature 

1 is apparently a fortuitous association of prehistoric 

artifacts and more recent animal bone and charcoal. 

The integrity of the surface deposits has been com

promised by biological activity, but only to the extent 

that material has been moved 20 cm or less below the 

surface. Because the site is a turbated palimpsest, there 

is very little chance of encountering buried cultural 

features or artifacts in a primary context unless they 

have been buried by a tree throw or colluvial depos

its. The latter possibility exists for the area between 

the south and north collection units where material 

eroding from the hill top may form a colluvial wedge 

The large amounts of cultural material and the inter

nal variation in debitage densities revealed in the shal

low block excavations in the north collection area 

suggest it may be possible to identify distinct clusters 



of related artifacts despite the vertical displacement 

of material. 

41 BX 1114 has provided information about settlement 

patterns and lithic technological organization, but the 

testing project has exhausted the site's research po

tential with respect to these issues. CAR recommends 

that 41 BX 1114 is ineligible for nomination to the 

NRHP and that no additional research is necessary. 

Section 110 Testing 

41BXI076 

The combined testing and survey (e.g. Nickels et al. 

1997) investigations at 41 BXl 076 recovered three 

diagnostic projectile points: one Transitional Archaic 

dart point and two Late Prehistoric arrow points. The 

testing located a concentrated area of burned lime

stone, designated Feature 1, visible on the surface and 

extending into the upper 10 cm of subsurface mate

rial. Although major artificial impacts have spared the 

site, 4IBX1076 is on and in a soil forming from a 

Pleistocene terrace or Pleistocene colluvium which is 

too old to contain buried cultural material. The site is 

classified as a turbated palimpsest. Like at the north 

end of 4IBX1114, any material encountered below 

the surface has presumably been transported there by 

biological activity or pedogenic processes. 

Testing at 41 BX 1 076 has provided settlement pattern 

data and additional examples ofthe split cobble tech

nology, including unifaces manufactured on split 

cobbles. The testing investigations have exhausted the 

site's research potential with respect to the issues out

lined in Chapter 6. It is CAR's recommendation that 

4IBX1076 is ineligible for NRHP designation and that 

no further archaeological investigations be undertaken 

at the site. 
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Appendix A: Soil-Stratigraphic Descriptions 

Lee C. Nordt 

Uplands 

Test Unit (TU) N969 E999; Site 41BXI088-Area 1 

Upland surface (High); Cretaceous; 26 m above the modem low-water channel; Uvalde gravel and Early Archaic 

to Late Prehistoric points on surface; calcareous throughout. 

A 0-22cm 

Bwl 22-43 cm 

Bw2 43-61 cm 

Bk 61-74 cm 

BCk 74-93 cm 

black (1 OYR 2/1) clay loam; moderate fine subangular blocky; very hard; 5% matrix

supported pebbles, 1 to 4 cm diameter in upper half, moderately well sorted, subrounded; 

gradual smooth boundary 

very dark gray (l OYR 311) clay loam; moderate medium angular blocky; very hard; 1 % 

matrix-supported pebbles, 1 to 2 cm diameter; 3% light yellowish brown (2.5Y 6/4) 

biocasts; clear smooth boundary 

dark grayish brown (2.5Y 4/2) clay loam; weak medium angular blocky; very hard; 15% 

very dark gray (I OYR 3/1) biocasts; gradual smooth boundary 

grayish brown (2.5Y 5/2) and light yellowish brown (2.5Y 6/4) loam; weak coarse angu

lar blocky; very hard; 15% soft calcium carbonate nodules, some disseminated; clear 

wavy boundary 

light yellowish brown (2.5Y 6/4) and pale yellow (2.5Y 7/4) loam; moderate medium 

platy to angular blocky; very hard; 2% soft calcium carbonate nodules, 0.3 to 0.5 cm 

diameter 

Test Unit (TU) NI030 E997; Site 41BXI088-Area 2 

Upland surface (High); Cretaceous; 21 m above the modem low-water channel; calcareous throughout. 

A 0-19 cm 

Bw 19-38 cm 

Bss 38-67 cm 

Bssk 67-84 cm 

black (lOYR 211) clay; moderate fine subangular blocky; very hard; 6 to 8% matrix

supported pebbles, 2 to 6 cm diameter; clear smooth boundary 

black (10YR 211) clay; moderate medium prismatic; very hard; 5% matrix-supported 

pebbles, 1 to 5 cm diameter, subrounded; gradual smooth boundary 

very dark gray (lOYR 3/1) clay; 8% light olive brown (2.5Y 5/4) biocasts; moderate 

coarse angular blocky; very hard; common distinct slickensides; clear smooth boundary 

light olive brown (2.5Y 5/4) clay; 5% black (l OYR 2/1) vertical streaks; moderate coarse 

angular blocky; very hard; 8% soft calcium carbonate nodules, 0.3 to 0.5 cm diameter; 

common distinct slickensides 
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Test Unit (TU) NI035 E993; Site 41BXl114 

Upland surface (Intennediate); 18 m above the modem low-water channel; calcareous throughout; all pebbles 

have a 2 to 7 mm thick calcium carbonate rind; the Bkm horizon undulates. 

South Wall 

Al 0-12 cm 

A2 12-29 cm 

Bw 29-55 cm 

Bk 55-72 cm 

North Wall 

Al 0-3 cm 

A2 3-14 cm 

Bw 14-35 cm 

Bkm 35-55 cm 

very dark gray (l OYR 311) clay loam; moderate fine subangular blocky; very hard; 15 to 

20% matrix-supported pebbles, 0.5 to 3 cm diameter, poorly sorted, subrounded; clear 

wavy boundary 

black (lOYR 2/1) clay loam; moderate fine subangular blocky; 15 to 20% matrix-sup

ported pebbles, 0.5 to 3 cm diameter, poorly sorted, subrounded; gradual smooth bound

ary 

very dark gray (1 OYR 3/1 ) clay loam; moderate medium subangular blocky; hard; 15 to 

20% matrix-supported pebbles, 0.5 to 3 cm diameter, poorly sorted, subrounded; gradual 

wavy boundary 

very dark gray (lOYR 3/1) clay loam; 15 to 20% matrix-supported pebbles, 0.5 to 3 cm 

diameter, poorly sorted, subrounded; 3% calcium carbonate filaments 

black (10YR 2/1) loam; single grained; 10% matrix-supported pebbles, 0.4 to 2 cm 

diameter, poorly sorted, subrounded; calcareous; clear wavy boundary 

black (lOYR 2/1) clay loam; moderate fine subangular blocky; very hard; 5% matrix

supported pebbles, 0.2 to 4 cm diameter, poorly sorted, subrounded; calcareous; clear 

wavy boundary 

very dark gray (l OYR 3/1) clay loam; moderate fine subangular blocky; very hard; 30% 

matrix-supported pebbles, 0.4 to 4 cm diameter, poorly sorted, subrounded; calcareous; 

abrupt wavy boundary 

indurated calcium carbonate with a 4 cm thick laminar cap 

Test Unit (TU) NI020 E994; Site 41BXl114 

Upland surface (Intennediate); 18 m above the modem low-water channel; very weakly calcareous throughout. 

Al 0-24 cm 

A2 24-47 cm 

Bt 47-55 cm 

black (1 OYR 211) clay loam; strong fine subangular blocky; finn; 60% matrix-supported 

pebbles and cobbles, 1-10 cm diameter, poorly sorted, subrounded; animal bone and 

Late Prehistoric ceramics from a depth of 10 to 20 cm; clear wavy boundary 

very dark brown (l OYR 2/2) clay loam; strong medium subangular blocky; finn; 60% 

matrix-supported pebbles and cobbles, 1-10 cm diameter, poorly sorted, subrounded; 

clear wavy boundary 

dark reddish brown (5YR 3/3) clay 
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Test Unit (TU) N980 EIOOO; Site 41BXI090 

Upland surface (Intennediate); 14 m above modern low-water channel; calcareous throughout; abbreviated de

scription. 

A 0-40 cm 

Bss 50-60 cm 

Bssk 60 cm 

very dark grayish brown (1 OYR 3/2) clay; moderate medium angular blocky; very hard; 

5% matrix-supported pebbles, 1 to 4 cm diameter; gradual smooth boundary 

very dark grayish brown (1 OYR 3/2) clay; some color mottling; moderate medium angu

lar blocky; very hard; common distinct slickensides; 5% matrix-supported pebbles, 1 to 

4 cm diameter 

common calcium carbonate nodules and slickensides 

Test Unit (TU) N1156 EI038; Site 41BXI088-Area 3 

Upland surface (Low); Cretaceous; 20 m above the modern low-water channel; calcareous throughout. 

A 0-20 cm 

Bw 20-40 cm 

Bss 40-78 cm 

Bssk 78-88 cm 

BHTI 

black (211) clay; moderate medium subangular blocky; very hard; 5% matrix-supported 

pebbles, 1 to 8 cm diameter; clear wavy boundary 

(laterally discontinuous) black (1 OYR 211) clay; moderate medium angular blocky; very 

hard; 50% matrix- and grain-supported pebbles and cobbles, 1 to 8 cm diameter, poorly 

sorted, subrounded; clear wavy boundary 

very dark gray (2.5Y 311) clay; 3% dark grayish brown (2.5Y 4/2) and black (10YR 2/ 

1) biocasts; moderate medium angular blocky; very hard; 5% matrix-supported pebbles, 

1 to 3 cm diameter, subrounded; many prominent slickensides; gradual wavy boundary 

very dark grayish brown (2.5Y 3/2) clay; weak coarse prismatic; very hard; 2% pockets 

of matrix-supported pebbles, 1 to 5 cm diameter, subrounded; 7% calcium carbonate 

nodules, 0.3 to 0.5 cm diameter 

Upland surface (Low); Cretaceous; 6 m above the modern low-water channel; calcareous throughout. 

A 0-25 cm black (1 OYR 2.5/1) clay; moderate medium subangular blocky; very finn; 2% matrix

supported pebbles, 0.3 to 1 cm diameter; gradual smooth boundary 

Bsskl 25-61 cm very dark gray (2.5Y 311) clay; weak coarse angular blocky; extremely finn; 3 to 4% 

matrix-supported pebbles, 0.5 to 1.5 cm diameter, angular; 1 % calcium carbonate nod

ules, 0.5 cm diameter; few distinct slickensides; gradual smooth boundary 

Bssk2 61-89 cm very dark gray (2.5Y 3/1) and light olive brown (2.5Y 5/4) clay; weak coarse angular 

blocky; extremely finn; 1 to 2 % matrix-supported pebbles, 0.3 to 0.8 cm diameter; 1 % 

calcium carbonate nodules, 0.5 cm diameter; few distinct slickensides; gradual smooth 

boundary 

Bssk3 89-124 cm olive (5Y 4/3) clay; 15% light olive brown (2.5Y 5/4) and 10% very dark gray (2.5311); 

weak coarse angular blocky; extremely finn; few slickensides; 1 % calcium carbonate 

nodules; abrupt smooth boundary 

Cr 124-146+ cm fossiliferous olive yellow and reddish brown clay loam 
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BHT2 

Upland surface (Low); Cretaceous; 6 m above the modem low-water channel; calcareous throughout. 

A 0-25 cm 

C/B 25-41 cm 

Cr 41-72 cm 

very dark gray (2.5Y 311) clay; moderate medium subangular blocky; friable; 1 % ma

trix-supported pebbles, 0.3 to 0.5 cm diameter; clear smooth boundary 

olive brown (2.5Y 4/4) clay with 50% very dark grayish brown (2.5Y 3/2); 25% matrix

supported fossiliferous pebbles, 0.3 to 1 cm diameter; clear smooth boundary 

olive, yellow and orange fossiliferous clay loam 

BHT A; Site 41BXI070 

Upland surface (Intermediate); Holocene colluvium over Cretaceous; calcareous throughout. 

Al 0-14 cm (colluvium); very dark grayish brown (1 OYR 3/2) clay loam; moderate medium subangular 

blocky; very hard; 5% matrix-supported pebbles, 1 to 8 cm diameter, subrounded, com

monly on surface; clear smooth boundary 

A2 14-44 cm (colluvium); very dark gray (lOYR 3.5/1) clay; moderate coarse angular blocky; very 

hard; 2% matrix-supported pebbles, 1 to 2 cm diameter, subrounded; gradual smooth 

boundary 

Bss 44-70 cm (colluvium); very dark gray (lOYR3/1) and light olive brown (2.5Y 5/3) clay; moderate 

medium angular blocky; very hard; common distinct slickensides; 4% matrix-supported 

pebbles, 0.5 to 2 cm diameter, poorly sorted, subrounded; abrupt wavy boundary 

C 70-108 cm (colluvium) very dark gray (lOYR 311) and brown (2.5Y 5/3); 60% grain-supported 

pebbles and cobbles, 0.5 to 12 cm diameter, poorly sorted, subrounded; abrupt wavy 

boundary 

Cr 108-112 cm (Cretaceous); olive (5Y 5/3) shale; massive; very hard; 2% white and soft calcium car-

bonate nodules 

BHT G; Site 41BXl114 

Upland surface (Intermediate); Holocene colluvium over Cretaceous; 15 m above the modem low-water channel; 

calcareous throughout. 

Al 0-18 cm (colluvium); black (lOYR 2/1) clay loam; strong fine subangular blocky; very hard; 

20% matrix-supported pebbles, 0.5 to 4 cm diameter, poorly sorted, subrounded; gradual 

smooth boundary 

A2 18-35 cm (colluvium); very dark gray (lOYR 3/1) clay loam; moderate fine subangular blocky; 

very hard; 20% matrix-supported pebbles, 0.5 to 4 cm diameter, poorly sorted, subrounded; 

gradual clear boundary 

C 35-66 cm (colluvium); olive brown (2.5Y 4/3) clay loam; weak coarse prismatic; extremely hard; 

50% matrix and some grain-supported pebbles and cobbles, 0.5 to 8 cm diameter, poorly 

sorted, subrounded; some pebbles covered with calcium carbonate coats (relict), layer 

thins downslope; abrupt wavy 

Cr 66-152 cm (Cretaceous); light olive brown (2.5Y 5/4) clay; 10% very dark gray (lOYR 3/1) pock

ets; 5% distinct light olive brown (2.5Y 5/6) soft iron masses; few pockets of soft and 

white calcium carbonate nodules, 1 to 2 cm diameter 
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Medio Creek 

BHT3 

TO flood plain; Unit IV; 2 to 2.5 m above the modem low-water channel; calcareous throughout. 

Al 0-11 cm very dark grayish brown (1 OYR 3/2) silty clay loam; finn; clear smooth boundary 

A2 11-25 cm very dark gray (10YR 3/1) silty clay; weak medium angular blocky; very firm; gradual 

smooth boundary 

Bw 25-55 cm dark grayish brown (2.5Y 3/2) silty clay; weak coarse prismatic; extremely finn; abrupt 

smooth boundary 

C 55-68 cm olive (2.5Y 5/3) and yellowish brown (10YR 5/4) clay loam; 30 to 35% grain-supported 

pebbles, 0.3 to 1.5 cm diameter, subrounded, poorly sorted; common shale clasts; abrupt 

smooth boundary 

Ab 1 68-87 cm very dark gray (2.5Y 3/1) clay; weak coarse angular blocky; extremely finn; 20% grain

supported pebbles, 0.5 to 6 cm diameter, subrounded, poorly sorted; clear smooth boundary 

Cbl 87-148 cm dark grayish brown (2.5Y 4/2) clay loam; 10% olive (5Y 5/3); 30 to 40% matrix-sup-

ported pebbles, 0.3 to 1.5 cm diameter, subrounded, poorly sorted; common shale clasts; 

clear smooth boundary 

Agb2 148-168 cm dark grayish brown (2.5Y 4/2) clay with 5% light olive brown (2.5Y 5/3) and few bluish 

gray (5B 6/1) redox depletions; weak coarse angular blocky; extremely firm; 1 % matrix

supported pebbles, 0.5 to 1 cm diameter; clear smooth boundary (carbon-14 age of 

1220±70, Beta 90717) 

Cgb2 ] 68-188 cm bluish gray (5B 5/1) clay loam; common distinct light olive brown (2.5Y 5/4) soft iron 

masses; 20% grain-supported pebbles, 0.3 to 3 cm diameter, poorly sorted, subrounded; 

water table at] 70 cm 

BHT4 

Tl flood terrace; unit m; 4 m above the modem low-water channel; calcareous throughout. 

Al 0-11 cm very dark gray (2.5Y 3/1) silty clay loam; moderate fine subangular blocky; finn; few 

fine matrix-supported pebbles; clear smooth boundary 

A2 11-29 cm black (1 OYR 211) clay loam; moderate medium sub angular; finn; 15% matrix-supported 

pebbles, 0.5 to 1.5 cm diameter, subrounded, moderately well sorted; gradual smooth 

boundary 

Bw 29-71 cm very dark gray (10YR 311) clay; weak coarse prismatic; extremely finn; 2% matrix

supported pebbles, 0.2 to 2 cm diameter, subrounded; abrupt smooth boundary 

C 71-89 cm dark grayish brown (2.5Y 4/2) clay; massive; extremely finn; 15% pebbles, 0.2 to 4 cm 

diameter, poorly sorted, subrounded; abrupt smooth boundary 

Ab 89-102 cm grayish brown (2.5Y 5/2) clay loam; common distinct light yellowish brown (2.5Y 6/3) 

and few distinct orange soft iron concentrations; weak coarse angular blocky; extremely 

finn; 1 % matrix-supported pebbles, 0.2 to 1 cm diameter; abrupt smooth boundary 

(carbon-] 4 age of 183 O± 70, Beta 90718) 
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Bkb 102-109 cm light brownish gray (2.5Y 6/2) silty clay loam; few distinct dark yellowish brown (1 OYR 

4/6) soft iron masses; 5% matrix-supported pebbles, 0.2 to 1 cm diameter; weak coarse 

angular blocky; very firm; ] to 2% white and soft calcium carbonate nodules, 0.5 cm 

diameter; common shale fragments; abrupt smooth boundary 

C] b 109-16] cm grayish brown (2.5Y 5/2), light olive brown (2.5Y 5/6), and dark yellowish brown (1 OYR 

3/6); 60% grain-supported pebbles, 0.5 to 3 cm diameter, moderately well sorted, 

subrounded; abrupt wavy boundary 

C2b 161-295 cm pale olive (5Y 6/3) clay loam with common distinct brown soft iron masses; 15 to 20% 

BHT5 

matrix-supported pebbles, 0.2 to 1 cm diameter; 1 % white and soft calcium carbonate 

nodules, 1 cm diameter; down to 295 cm cobbles increase in diameter to 10 cm water 

table at 295 cm 

TO flood plain; Unit N; 2.5 m above the modem low-water channel; calcareous throughout. 

Al 0-20 cm very dark gray (2.5Y 2.5/1) silty clay; moderate fine subangular blocky; firm; few fine 

matrix-supported pebbles; clear smooth boundary 

A2 20-48 cm very dark grayish brown (1 OYR 3/2) clay; weak coarse angular blocky; very firm; 25% 

matrix-supported pebbles, 0.5 to ].5 cm diameter, moderately well sorted, subrounded; 

clear smooth boundary 

Bg 48-58 cm grayish brown (1 OYR 5/2) clay; weak coarse angular blocky; very firm; 2 to 3% matrix

supported pebbles, 0.5 to 1.5 cm diameter, moderately well sorted, subrounded; clear 

smooth boundary 

Bkg 58-81 cm gray (2.5Y 6/1) clay loam; common distinct olive yellow (2.5Y 5/6) soft iron masses; 

moderate coarse angular blocky; very firm; 1 % white and soft calcium carbonate nod

ules, 1 cm diameter; abrupt wavy boundary 

Ab 81-95 cm dark gray (2.5Y 4/1) clay loam; massive; 40% matrix-supported pebbles, 0.5 to 6 cm 

diameter, poorly sorted, subrounded; abrupt wavy boundary 

Bkgb 95-120 cm gray (2.5Y 6/1) clay loam; common distinct light olive brown (2.5Y 5/6) soft iron masses; 

weak coarse prismatic; extremely firm; 1 % white and soft calcium carbonate nodules, 1 

cm diameter; common shale clasts 

BHT6 

TO flood plain; Unit N; 2.5 to 3 m above the modem low-water channel; Calcareous throughout. 

Al 0-11 cm 

A2 11-30 cm 

A3 30-52 cm 

C 52-70 cm 

very dark grayish brown (1 OYR 3/2) silty clay loam; moderate medium subangular blocky; 

very firm; clear smooth boundary 

very dark gray (1 OYR 2.5/1) silty clay; weak coarse angular blocky; extremely firm; 2% 

matrix-supported pebbles, 0.2 to I cm diameter; clear smooth boundary 

very dark gray (1 OYR 2.5/1) silty clay; weak coarse angular blocky; very firm; 5 to 8% 

matrix-supported pebbles, 0.2 to I cm diameter; clear smooth boundary 

dark gray (2.5Y 5/1) clay loam; massive; very firm; 5 to 8 % matrix-supported pebbles, 

0.2 to 1.5 cm diameter, moderately well sorted, subrounded; abrupt smooth 
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Ab 1 70-82 cm dark gray (2.5Y 4/2) silty clay loam; weak coarse prismatic; very firm; 2% matrix

supported pebbles, 0.2 to I cm diameter, gravel line at top; abrupt wavy boundary 

Bgb 1 82-115 cm light olive gray (5Y 6/2) silty clay loam; few patches of olive gray (2.5Y 4/2) and olive 

(5Y 5/6); weak coarse prismatic; very firm; I % matrix-supported pebbles, 0.2 to I cm 

diameter; poorly sorted; common shale clasts; abrupt wavy boundary 

Ab2 115-130 cm very dark grayish brown (1 OYR 3 .5/2) silty clay loam; weak coarse prismatic; very finn; 

5% matrix-supported pebbles, 0.2 to 1 cm diameter; poorly sorted; abrupt wavy bound

ary 

Cb2 130-152 cm dark grayish brown (2.5Y 4/2) clay loam; 60% grain-supported pebbles, 0.5 to 5 cm 

diameter, moderately well sorted, subrounded 

BHT7 

T1 flood terrace; Unit II; 4 to 5 m above the modem low-water channel. Calcareous throughout. 

A 0-22 cm black (10YR 211) silty clay loam; moderate medium angular blocky; very firm; 2% 

matrix-supported pebbles, 0.5 to 1 cm diameter, subrounded; gradual smooth boundary 

Bw 22-49 cm very dark grayish brown (1 OYR 3/2) silty clay loam; weak coarse prismatic; very firm; 

3 to 4% matrix-supported pebbles, 0.2 to 1 cm diameter; abrupt smooth boundary 

Bk1 49-79 cm dark yellowish brown (10YR 4/4); 60% grain-supported pebbles, 1 to 2 cm diameter, 

moderately well sorted; 1-2% calcium carbonate filaments on gravel bottoms; clear smooth 

boundary 

Bk2 79-111 cm yellowish brown (lOYR 5/4); 70% grain-supported pebbles and cobbles, 0.5 to 7 cm 

diameter, poorly sorted, subrounded; 2% calcium carbonate filaments on gravel bottoms 

up to 3 mm thick; clear smooth boundary 

Bk3 111-170 cm gray (10YR 511) and yellowish brown (lOYR 5/6); 70% grain-supported pebbles and 

BHT8 

cobbles, 0.5 to 7 cm diameter, poorly sorted, subrounded; nearly continuous coating of 

calcium carbonate pendants on gravel bottoms up to 3 mm thick 

T2 terrace; Unit I; 7 to 8 m above the modern low-water channel. 

Al 0-10 cm 

A2 10-18 cm 

AB 18-45 cm 

Bss 45-83 cm 

black (1 OYR 211) silty clay loam; moderate fine subangular blocky; friable; 1 % matrix

supported pebbles, 1 cm diameter; noncalcareous; gradual smooth boundary 

black (lOYR 211) silty clay; weak coarse angular blocky; very firm; occasional 1 cm 

diameter pebble; moderately effervescent; gradual smooth boundary 

very dark grayish brown (lOYR 3/2) silty clay; weak coarse angular blocky; very firm; 

2% matrix-supported pebbles, 0.2 to 1 cm diameter; gradual smooth; calcareous; gradual 

smooth boundary 

very dark grayish brown (10YR 3/2) silty clay; 30% infills of olive brown (2.5Y 4/3) 

and 30% black (lOYR 2/1) vertical streaks; 2 to 3% matrix-supported pebbles, 0.5 to 1 

cm diameter; weak coarse angular blocky; very firm; few slickensides; calcareous; 

gradual smooth boundary 
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Bssk 83-109 cm brown (10YR 5/3) silty clay; 30% very dark grayish brown (1 OYR3/2) vertical streaks; 

2 to 3% matrix-supported pebbles, 0.5 to 1 cm diameter; weak coarse angular blocky; 

very firm; common slickensides; 1 % calcium carbonate nodules, 0.5 cm diameter; cal

careous; gradual smooth boundary 

Bkl 109-130 cm brownish yellow (10YR 6/6) and olive brown (2.5Y 5/3) clay; 6 to 8% matrix-supported 

pebbles, 0.5 to I cm diameter; weak coarse prismatic; firm; 2% calcium carbonate nod

ules, 0.5 cm diameter; calcareous; gradual smooth boundary 

Bk2 130-181 cm brownish yellow (lOYR 6/6) silty clay loam; 5% olive brown (2.5Y 5/3) and very dark 

grayish brown (1 OYR 3/2) vertical streaks; weak coarse prismatic; firm; 6 to 8% matrix

supported pebbles, 0.5 to I cm diameter; 8 to 10% brittle and white calcium carbonate 

nodules, 0.5 to I cm diameter; calcareous; clear smooth boundary 

Bk3 181-190 cm yellowish brown (1 OYR 5/6) silty clay loam; weak coarse prismatic; very firm; 5% soft 

and white calcium carbonate nodules, 0.5 to 1 cm diameter; calcareous 

BHT9 

Tl flood terrace; Unit ill over Unit II; 4 to 5 m above the modem low-water channel; calcareous throughout. 

A 0-21 cm (Unit ill); clay loam; moderate coarse subangular blocky; very firm; 1 % matrix-sup

ported pebbles, 0.2 to 0.7 cm diameter; gradual smooth boundary 

Bw 21-63 cm (Unit ill); clay loam; weak coarse angular blocky; very firm; 1 % matrix-supported pebbles, 

0.2 to 0.7 cm diameter; abrupt smooth boundary 

Ck 63-106 cm (Unit ill); 70% grain-supported pebbles, 1 to 5 cm diameter, moderately well sorted, 

subrounded; 1 % calcium carbonate filaments on gravel bottoms; abrupt smooth bound

ary 

Bkl b 106-149 cm (Unit II); clay; weak coarse prismatic; extremely firm; 1 % matrix-supported pebbles, 

0.5 cm diameter; 8% white and soft calcium carbonate nodules, 0.5 cm diameter; clear 

smooth boundary (carbon-14 age of 4890±80, Beta 90719, from 120 to 130 cm) 

Bk2b 149-180 cm (Unit II); clay loam; weak coarse prismatic extremely firm; 10 to 12% white and soft 

calcium carbonate nodules, 1 cm diameter 

BHT 10 

TO flood plain; Unit IV; 2 to 2.5 m above the modem low-water channel; calcareous throughout. 

Al 0-10 cm 

A2 10-30 cm 

Bw 30-50 cm 

black (lOYR 2/1) silty clay; moderate fine subangular blocky; friable; 1 to 2% matrix

supported pebbles, 0.5 cm diameter; clear smooth boundary 

black (lOYR 2.5/1) silty clay loam; moderate medium subangular blocky; friable; 30% 

matrix-supported pebbles, 0.5 to 2 cm diameter, moderately well sorted; clear wavy 

boundary 

very dark gray (lOYR 3/1) silty clay; weak medium subangular blocky; friable; 60% 

grain-supported pebbles and cobbles, 0.5 to 8 cm diameter, poorly to moderately well 

sorted; abrupt smooth boundary 
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Ab1 SO-68 cm very dark grayish brown (2.5Y 3/2) clay; 5% patches of olive brown (2.SY 4/4); moder
ate coarse angular blocky; firm; 1% matrix-supported pebbles, 0.2 to 1 cm diameter; 

gradual smooth boundary 

Bgb 1 68-86 cm very dark grayish brown (2.SY 3.S/2) clay; weak coarse angular blocky; very firm; S to 

8% matrix-supported pebbles, 0.5 to 3 cm diameter; 1 % calcium carbonate filaments; 

clear smooth boundary 

Cbl 86-99 cm olive brown (2.5Y 4/4); 70% grain-supported pebbles, O.S to 3 cm diameter; abrupt 

smooth boundary 

Akb2 99-118 cm very dark grayish brown (2.5Y 3/2) clay; weak coarse angular blocky; very firm; 6 to 

8% matrix-supported pebbles, O.S cm diameter; 5% white and brittle calcium carbonate 

nodules, 0.2 to O.S diameter; gradual smooth boundary (carbon-14 age of 1780±90, 

Beta 90720) 

Bgb2 118-162 cm gray (5Y 6/1) clay; COmmon distinct yellowish brown (10YR 5/6) soft iron masses; 

weak coarse prismatic; extremely firm; gravel line in middle of horizon; abrupt wavy 

boundary 

Cb2 162-177+cm dark greenish gray (SGY 4/1); 60% grain-supported pebbles and cobbles, 1 to 8 cm 

diameter 

BHT B; 41BXl103 

Site 4IBXll03; T1 flood terrace; Unit m; gravel bar adjacent to an elongated channel depression 4.5 to 5 m 

above the modem low-water channel; calcareous throughout. 

Al 0-6 cm very dark gray (l OYR 3/1) clay loam; moderate medium subangular blocky; very hard; 

5% matrix-supported pebbles, 0.5 to 4 cm diameter, moderately well sorted, subrounded; 

clear wavy boundary 

A2 6-41 cm black (1 OYR 211) clay loam; moderate fine subangular blocky; very hard; 25% matrix

supported pebbles, 0.5 to 4 cm diameter, moderately well sorted, subrounded; clear wavy 

bOlmdary 

Bw 41-75 cm very dark gray (10YR 3/1) loam; weak fine subangular blocky; very hard; 50% matrix

and grain-supported pebbles and cobbles, 0.3 to 8 cm diameter, poorly sorted, subrounded; 

clear wavy boundary 

Bk1 7S-128 cm dark grayish brown (lOYR 4/2) loam; 70% grain-supported pebbles and cobbles, O.S 

calcium carbonate pendants on gravel bottoms, 1 to 3 mm diameter; abrupt wavy bound

ary 

Bk2 128-1S1 cm brown (1 OYR 4/3) clay loam; moderate medium subangular blocky; hard; 10% matrix-

supported pebbles, 0.5 to 1 cm diameter, subrounded, well sorted; 8% calcium carbonate 

filaments; abrupt wavy boundary 

C 151-178 cm 80% pebbles and cobbles; Upper part: grain-supported, 0.4 to 2 cm diameter, well sorted, 

subrounded; lower part: grain-supported, 0.4 to 12 cm diameter, poorly sorted, subrounded 
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BHT C; Site 41BXl103 

T] flood terrace; Unit III over Unit TI; elongated channel depression 4.5 to 5 m above the modern low-water 

channel; calcareous throughout. 

A] 0-9 cm (Unit Ill); very dark gray (l OYR 3/l) clay loam; moderate fine subangular blocky; very 

hard; 5% matrix-suppOlied pebbles, 0.5 to 2 cm diameter, moderately well sorted, 

subrounded; clear wavy boundary 

A2 9-4] cm (Unit Ill); black (10YR 2/l) clay loam; moderate fine subangular blocky; very hard; 

15% matrix-supported pebbles, 0.5 to 2 cm diameter, moderately well sorted, subrounded; 

clear wavy boundary 

Bw 4] -69 cm (Unit Ill); very dark gray (l OYR 3/l) loam; moderate fine subangular blocky; very hard; 

60% grain-supported pebbles, 0.3 to 4 cm diameter, poorly sorted, subrounded; clear 

wavy boundary 

Bk] 69-108 cm (Unit Ill); dark grayish brown (1 OYR 4/2) clay loam; moderate fine subangular blocky; 

very hard; patchy thin calcium carbonate pendants on pebble bottoms; 60% grain-sup

ported pebbles and cobbles, 0.3 to 4 cm diameter, poorly sorted, subrounded, increasing 

to 3 to 12 cm diameter in lower 20 cm abrupt wavy boundary 

Bk]b 108-] 52 cm (Unit TI); dark grayish brown (10YR4/2) clay loam; 3% medium dark yellowish brown 

(10YR 4/6) soft iron masses, 2% medium dark reddish brown (2.5YR 3/4) soft iron 

masses; moderate medium prismatic; very hard; 2% matrix-supported pebbles, 0.2 to 1 

cm diameter, well sorted, subrounded, increasing to 30% at lower boundary; 5% calcium 

carbonate filaments; clear wavy boundary (C-14 age of 3 620± 70, Beta 96366, from soil 

humate at 118-128 cm) 

Bk2b 152-188 cm (Unit TI); dark grayish brown (10YR4/2) clay loam; 3% dark yellowish brown (lOYR4/ 

6) soft iron masses and 1 % dark brown (7 .5YR 4/4) iron pore linings; moderate medium 

prismatic; very hard; 2% matrix-supported pebbles, 0.2 to ] cm diameter, increasing 

slightly in size and abundance with depth; 8% calcium carbonate filaments and 2% 

nodules 1 cm diameter 

BHT D; Site 41BXl103 

T1 flood terrace; Unit III over Unit TI; elongated channel depression 4.5 m above the modern low-water channel; 

calcareous throughout. 

Al 0-7 cm 

A2 7-35 cm 

Bw 35-55 cm 

C 55-96 cm 

(Unit Ill); very dark gray (10YR 3/]) silty clay loam; strong fine subangular blocky; 

very hard; 5% matrix-supported pebbles, 0.5 to 2 cm diameter, moderately well sorted, 

subrounded; clear wavy boundary 

(Unit Ill); black (10YR 211) silty clay loam; moderate fine subangular blocky; very 

hard; 10% matrix-supported pebbles, 0.5 to 2 cm diameter, moderately well sorted, 

subrounded; gradual wavy boundary 

(Unit Ill); very dark gray (1 OYR 311) silty clay loam; moderate fine subangular blocky; 

very hard; 20% matrix-supported pebbles, 0.5 to 2 cm diameter, moderately well sorted, 

subrounded; abrupt wavy boundary 

(Unit Ill); very dark grayish brown (1 OYR 3/2); 70% grain-supported pebbles and cobbles, 

0.3 to 10 cm diameter, poorly sorted, subrounded; abrupt wavy boundary 
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Bklb 96-122 cm (Unit IT); dark grayish brown (10YR3.S/2) clay loam; moderate medium prismatic; very 

hard; 2% calcium carbonate filaments; 3% matrix-supported pebbles, 0.2 to 0.4 cm 

diameter, well sorted, subrounded; clear wavy boundary 

Bk2b 122-175 cm (Unit IT); dark grayish brown (10YR 4/2) clay loam; 5% calcium carbonate filaments; 

5% matrix-supported pebbles and cobbles, 1 to 10 cm diameter, moderately well sorted, 

subrounded, increasing slightly in size and abundance with depth 

BHT E; Site 41BXll02 

Tl flood terrace; Unit IT; adjacent to the elongated channel depression identified at site 41BXli 03,5 m above the 

modem low-water channel; calcareous throughout. 

A 1 0-7 cm very dark gray (10YR 2.511) silty clay loam; moderate fine subangular blocky; very 

hard; 5% matrix-supported pebbles, 0.5 to 1.5 cm diameter, subrounded, well sorted; 

clear smooth boundary 

A2 7--41 cm black (1 OYR 211) silty clay loam; 2% matrix-supported pebbles, 0.5 to 1.5 cm diameter, 

subrounded, well sorted; gradual smooth boundary 

Bw 41-88 cm very dark gray (10YR 311) silty clay loam; 8% matrix-supported pebbles, 0.5 to 2 cm 

diameter, subrounded, well sorted; gradual smooth boundary 

Bss 88-125 cm dark gray (10YR 4/1) silty clay loam; 3% brown (10YR 5/3) vertical streaks; few dis-

tinct slickensides; 5% matrix-supported pebbles, 0.5 to 1 cm diameter, subrounded, well 

sorted; gradual smooth boundary 

Bkg 125-165 cm light olive brown (2.5Y 5/3) silty clay loam; 5% light gray (lOYR 711) iron depletions; 

weak medium prismatic; very hard; 5% yellowish brown (1 OYR 516) soft iron masses; 

3% matrix-supported pebbles, 0.2 to 0.5 cm diameter, subrounded, well sorted; 5% white 

and brittle calcium carbonate nodules, 1 cm diameter 

BHT F; Site 41BXl114 

Tl flood terrace; Unit IV; 2 to 2.5 m above the modem low-water channel; calcareous throughout. 

Al 0-8 cm very dark grayish brown (1 OYR 3/2) clay loam; moderate medium subangular blocky; 

very hard; 1 % matrix-supported pebbles, 0.5 to 1 cm diameter, subrounded; clear smooth 

boundary 

A2 8-27 cm black (10YR 2/1) clay loam; moderate medium subangular blocky; hard; 1% matrix

supported pebbles, 0.5 to 1 cm diameter, subrounded; clear smooth boundary 

Bw 27-50 cm black (10YR 211) clay loam; moderate medium subangular blocky; hard; 3% matrix

supported pebbles, 0.5 to 2 cm diameter, subrounded; 1 to 2% calcium carbonate fila

ments; abrupt wavy boundary 

C 50-102 cm dark gray (10YR 4/1) loam; 60% grain-supported pebbles and cobbles, 0.5 to 8 cm 

diameter, poorly sorted, subrounded; abrupt wavy boundary 

Bkl b 102-125 cm dark gray (2.5Y 411) clay loam; weak coarse prismatic; very hard; 5% matrix-supported 

pebbles, 0.5 to 3 cm diameter, poorly sorted, angular; 2% brittle calcium carbonate 

nodules, 0.5 to 1 cm diameter; clear smooth boundary 
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Bk2b 125-149 em dark gray (2.5Y 411) and light olive brown (2.5Y 5/6) clay loam; weak coarse prismatic; 

very hard; 5% matrix-supported pebbles, 0.5 to 3 em diameter, poorly sorted, angular; 

2% brittle calcium carbonate nodules, 0.5 to 3 em diameter; abrupt wavy boundary 

Cb 149-159 em dark gray (2.5Y 411) and light olive brown (2.5Y 5/6) clay loam; 25% matrix-supported 

pebbles, ] to 5 em diameter, poorly sorted, angular to subrounded 

BHT I; Site 41BXl102 

T] flood terrace; Unit IT; 5 m above the modern low-water channel; calcareous throughout; modern fill on north 

end of backhoe trench. 

Ap 

A 

Bw 

Bk 

0-]4 em 

14-36 em 

36-62 em 

62-84 em 

very dark grayish brown (1 OYR 3/2) clay loam; moderate fine subangular blocky; very 

hard; ] 0% matrix-supported pebbles, 0.3 to 1 em diameter, subrounded; clear smooth 

boundary 

dark grayish brown (1 OYR 3.5/2) clay loam; moderate medium subangular blocky; very 

hard; 3% yellowish brown (10YR 5/3) and 2% very dark grayish brown (10YR 3/2) 

biocasts; 3 to 4% matrix-supported pebbles, 0.3 to 1 em diameter, subrounded; few 

burned rocks; gradual smooth boundary 

brown (1 OYR 4/3) clay loam; moderate medium subangular blocky; very hard; 5% light 

yellowish brown (10YR 6/4) biocasts; 3 to 4% matrix-supported pebbles, 0.3 to 1 em 

diameter, subrounded; gradual smooth boundary 

brown (IOYR 5/3) and light yellowish brown (10YR 6/4) clay loam; weak medium 

subangular blocky; very hard; 15% matrix-supported pebbles, 0.5 to 2 em diameter, 

subrounded; 10% calcium carbonate nodules, 0.5 to 1 em diameter 

Test Unit (TU) NI050 E970; Site 41BXl102 

Tl flood terrace; Unit IT; 5 m above the modern low-water channel; calcareous throughout. 

A 0-15 em 

AB 15-42 em 

Bw 42-80 em 

Bk 80-90 em 

very dark grayish brown (1 OYR 3/2) clay loam; moderate medium subangular blocky; 

very hard; 5% matrix-supported pebbles, 0.2 to 0.5 em diameter, subrounded; clear 

smooth boundary 

very dark grayish brown (1 OYR 3/2) clay loam; moderate medium angular blocky; very 

hard; 5% matrix-supported pebbles, 0.3 to 0.8 em diameter, subrounded; gradual smooth 

boundary 

dark grayish brown (1 OYR 4/2) clay loam; few black (1 OYR 2/1) vertical streaks; weak 

coarse prismatic; very hard; gradual smooth boundary 

dark grayish brown (10YR 4/2) clay loam; few black (1 OYR 2/1) vertical streaks; weak 

coarse prismatic; very hard; 2% calcium carbonate nodules, 1 em diameter; gradual 

smooth boundary 
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Appendix B: Artifact Analysis 

David L. Nickels, Brett A. Honk, and Anne A. Fox 

Introduction 

This appendix describes the methods used to catalogue 

and analyze the artifacts collected during Phase IT test

ing at Medina Annex, and the results of the analysis. 

Approximately 29,575 artifacts were recovered from 

the eight sites investigated. These artifacts were sub

divided into broad temporally significant categories 

of historic and prehistoric. The prehistoric artifacts 

were further subdivided into the following categories: 

chipped stone, ground stone and battered stone, drilled 

stone, and ceramics. The number of historic artifacts 

is small, and each object (or class of object) is de

scribed individually in this chapter. 

Chipped Stone 

Approximately 29,517 chipped stone artifacts were 

recovered during the project. During the cataloguing 

process, these were subdivided into the following 

classes: projectile points (51), bifaces (770), unifaces 

(622), cores (2,292), and unmodified debitage 

(25,784). After the artifacts were catalogued, each 

class was analyzed according to a variety of attributes. 

The chosen attributes provided a thorough technologi

cal and morphological characterization of the assem

blage and allowed for consistent comparisons to be 

made between assemblages from different sites in the 

proj ect area. The type and quality of raw material used 

in the manufacture of each chipped stone tool was 

also recorded, providing another variable which could 

then be compared across site assemblages and arti

fact class. Additionally, this data allowed for compari

sons to the samples of raw material collected and 

analyzed from each site, except 4IBX1070. The at

tributes for each artifact class are defined below. Col

ors described in the text are derived from a standard 

Munsell color chart. 
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Projectile Points 

One of the smaller classes of chipped stone artifacts 

is projectile points. This class, however, is one of the 

more important artifact categories because it can pro

vide chronological and cultural data when most arti

facts can not. For projectile points, the following 

attributes were recorded: raw material type, raw ma

terial quality, burning, projectile point subgroup, pro

jectile point type, serration, beveling, completeness, 

break type, maximum length, blade length, blade 

width, haft length, neck width, base width, maximum 

thickness, and weight. 

Each point was classified into one of the following 

subgroups: arrow point, dart point, arrow point pre

form, dart point preform, arrow point blank, or dart 

point blank. In this system, blanks are usually bifacial 

artifacts that appear to be the proper shape and size to 

be made into an arrow point or dart point, but they 

lack any notching and therefore do not have barbs or 

shoulders. Preforms, on the other hand, are recogniz

able as a stage of arrow or dart point manufacture in 

that they have barbs and/or shoulders but were not 

completed. Therefore, any incomplete projectile point 

with a manufacturing break was classified as a pre

form rather than as a finished point. 

Arrow points, dart points, and preforms were then 

assigned to a projectile point type based on the com

monly accepted point typology developed by others 

for central and south Texas (cf., Turner and Hester 

1993). Points which could not be assigned with confi

dence to a previously established type were coded as 

either "untyped" or "untypable." The former classifi

cation indicates that the point has measurable and iden

tifiable dimensions and diagnostic attributes, but that 

it does not conform to a previously defined point type. 

The latter designation was generally reserved for frag

mentary specimens lacking enough diagnostic at

tributes, such as the base or barbs, to determine their 

size or shape. 



If a point was incomplete, the break was coded as ei

ther use/resharpening related, manufacture, post-depo

sitional, or indeterminate. Break type attributes are 

described in detail in the biface subsection below. 

Length and width measurements were made only for 

those dimensions that were complete. 

Arrow Points 

Seven arrow points, two arrow point preforms, and 

one arrow point blank were recovered from four of 

the eight tested sites (Table B-1). All arrow points and 

preforms (Table B-1) are made of fine-grained chert 

and do not show any indication of having been burned. 

One preform is complete and the other was broken in 

manufacture. The seven arrow point types were bro

ken through use or resharpening. 

Arrow Point Blank 

The arrow point blank (Figure 5-6f, UT 9) was found 

on the surface in CU N1155 WI030 at 41BXI088 

Area 1. It is a small triangular biface with a slightly 

convex, unground base, and made from a flake blank 

oflight gray, fine-grained chert. The unflaked portion 

of its ventral face is slightly darker, and not waxy sug

gesting the discoloration is probably due to weather

ing. Flakes have been removed by percussion except 

along both distal lateral margins where pressure flak

ing has occurred. 

Edwards 

The single representative of the Edwards point type 

was recovered from the surface at 41BXI088 Area 1 

(Figure 5-6e, UT 4). This specimen is made on a flake 

of fine-grained, white to pinkish chert. Its straight, 

lateral edges show evidence of reworking. The distal 

tip and the tip of one barb were apparently broken 

through use. The Edwards type is common through

out south and south central Texas, and Edwards points 

are generally among the largest arrow points (Turner 

and Hester 1993:212). The Lackland specimen, how

ever, is small when compared to the range described 

by Sollberger (1967) when he defined the type. In this 
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regard, this point is similar to Edwards points recov

ered northwest of the project area in Bandera and 

Uvalde counties (Hester 1971; Houk and Lohse 1993). 

Perdiz 

Perdiz points are generally associated with the Toyah 

horizon of the Late Prehistoric period in south and 

central Texas (Black 1986; Collins 1995; Hester 1995). 

Kelley et al. (1940) described these points in the 

Transpecos region of Texas and, Kelley (1947) later 

named these points "Perdiz Pointed Stem" in his analy

sis of materials from Lehmann Rock Shelter. Toyah 

sites are typically characterized by Perdiz points, small 

end scrapers, beveled knives, Leon Plain pottery, and 

bison bone fragments (Hester 1995). The debate about 

whether or not these traits represent a cultural group 

or a technology which could have been adopted by 

various groups is unresolved (cf. Johnson 1994; Rick

lis 1994). 

The distinctive Perdiz type is represented by one proxi

mal point fragment (VI 7, 41BX1088 Area 1) and two 

preforms (UI 3, 4IBXl 088 Area 1; UT 2, 4IBXI088 

Area 2). The arrow point fragment (Figure 5-6a) was 

recovered from the surface at 4IBXI088 Area 1. It 

was made on a flake of fme-grained, light brown chert, 

and was apparently broken in two separate incidents. 

In the first, an impact originating from the distal end 

of the point resulted in a longitudinal break which re

moved part of one edge and most of one barb. The 

second break which appears to be post depositional, 

snapped off the distal tip. After these two breaks, some 

minor reworking was apparently attempted on the bro

ken barb and on the broken lateral edge before the 

point was discarded. 

One ofthe two Perdiz preforms (Figure 5-6b, UT 3) is 

a complete specimen found on the surface at 

4IBXI088 Area 1. It is made on a flake off me-grained 

chert that is identical in color and texture to the mate

rial used in the manufacture of the finished proximal 

point fragment described above. This specimen was 

worked into a roughly oval shape before the stem was 

begun. Although the preform is complete and free of 

obvious defects it was abandoned prior to completion. 

It measures 34 rom long, 19 rom wide, and 4 rom thick. 
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The unfinished stem is 7 mm long and 10 mm wide 

where it joins the blade of the prefonn. 

The second prefonn (Figure 5-8a, UI 2) was recov

ered from the surface at 4IBXI088 Area 2. It is a 

medial fragment, manufactured on a dark yellowish 

brown, fine-grained chert flake, with pronounced rip

pling on the ventral surface, and break faces on the 

blade, the stem, and one shoulder. The break on the 

blade appears to be manufacture related, suggesting 

that the other two are post-depositional. The only com

plete measurement that could be made on the piece is 

the neck width where it joins the blade: 7 mm. 

Scallom 

Scallom points are commonly found throughout Texas, 

and infrequently are associated with burials as a cause 

of death during the Austin Phase of the Late Prehis

toric (Collins 1995; Hester 1995; Turner and Hester 

1993). Scallorn points were first described by Krieger 

(1946) atthe Harrell Site in North Texas. Kelley (1947) 

also discusses "Scallorn Stemmed" points without 

detailed descriptions in his Lehmann Rock Shelter 

report. More detailed descriptions were published by 

Suhm et al. (1954) in the first handbook. Jelks (1962) 

proposed a subdivision of Scallorn points into at least 

three varieties, however these have not been used by 

later archaeologists. Shafer et al. (1964) further re

fined Scallorn points and defined additional varieties. 

Five Scallorn points were recovered from four Lack

land sites during the Phase n testing, four from the 

surface and one from below the surface. 

A Scallorn-Brangus variety (Shafer et al. 1964) proxi

mal portion (UI 4, Figure 5-52a) made from fine

grained dark brown chert with light gray inclusions 

was found 5 em bs in TUNI 021 E994 at 41BX1114. 

Its distal tip has been broken from use and resharpening 

appears where one barb has been broken off. There is 

no evidence of burning, serration or beveling. 

UI 2 (Figure 5-66a) is a proximal fragment found on 

the surface in CUNI 000 EI000, 4IBX1076. It is made 

from white and light brownish gray, fine-grained chert. 

The distal tip has been broken from use. There is no 

evidence of resharpening, burning, serration or bev-

185 

e1ing. However, post depositional flaking has occurred 

on both lateral edges. Post depositional breaks are also 

evident on the ends of both barbs and on one basal 

corner. 

UI 10 (Figure 5-6c) is a proximal fragment surface 

find from CU N1160 EI035, 4IBXI088 Area 1. It is 

made from a grayish brown, fine-grained chert flake. 

Its distal tip has been broken from use and an impact 

longitudinal flake scar with pronounced rippling ex

tends proximal to distal across its dorsal face. There 

is no evidence of resharpening, burning, serration or 

beVeling. 

UI 14 (Figure 5-6d) from CU N1160 EI030, 

4IBX1088 Area 1, is a stem fragment that was also 

found on the surface. It is made from grayish pink 

fine-grained chert. The stem appears to have snapped 

off from use. What little remains of this point shows 

no evidence of resharpening, burning, serration or bev

eling. 

UI 2 (Figure 5-21a) is a proximal fragment made from 

brown, fine-grained chert recovered from the surface 

of CU NI000 E990 at 4IBXI091. Its distal tip has 

been broken from use, and one basal ear is missing 

due to indetenninate causes. There is no evidence of 

resharpening, burning, serration or beveling. 

Dart Points 

Thirty-one dart points, two dart point prefonns, and 

one dart point blank were recovered from six of the 

eight tested sites (Table B-2). They are all made of 

fine-grained chert. The two prefonns, also of fine

grained chert and not burned, are broken but complete 

enough to be typed as Pedernales. One of the prefonns 

CUI 7, 4IBXI102) is a barb broken during manufac

ture, the other CUI 4, 41BXl1 02) is a proximal piece 

with an indetenninate break. The dart point blank 

CUI 15 from 41BXI088 Area 1) is a biface distal end 

broken during post-deposition. Only a Pedernales point 

CUI 8, 4IBX 11 02) shows an indication of burning. 

Ten dart points are either untypable or untyped. 
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Darl 

Dar! points were first defined by Miller and Jelks 

(1952) at Belton Reservoir, and originally included 

forms now classified as Hoxie. Prewitt (1981) pro

posed that Dar! points, as a type, should exclude Hoxie 

forms. Dar! points are considered to be Transitional 

Archaic and may be commonly found in Central Texas, 

the Lower Pecos and some areas of the coastal plain 

(Turner and Hester 1993: 101). One Darl point (Fig

ure 5-7a, UI 8) was found at one of the eight sites 

investigated. It is from the surface of CU Nl155 

Bl035, 4IBX1088 Area 1, and consists of a medial 

piece made from light brownish gray, fine-grained 

chert. Its distal tip is missing due to indeterminate 

breakage. A portion of its rectangular stem was re

moved by an impact break that left large impact scars 

on both faces. Although some Dar! points show evi

dence of lateral edge and stem beveling, this speci

men does not. Neither is there any evidence of 

resharpening, burning, or serration. 

Ensor 

Miller and Jelks (1952) also first described Ensor 

points at Belton Reservoir, but this form originally 

included projectile points that now are classified as 

Frio. Suhm et ai. (1954) redefined Ensor points and 

excluded Frio forms from the definition. Like the Darl, 

Ensor points appear to be diagnostic to the Transi

tional Archaic period in Central and South Texas 

(Turner and Hester 1993:114). Three Ensor points 

were recovered during the testing project; one each 

from 4IBXI088 Area 1, 4IBX1l03, and 4IBX1114. 

UI 2 (Figure 5-7c), from the surface of CU N1160 

EI035, 4IBXl 088 Area 1, is a proximal fragment with 

a characteristic broad stem, shallow side notches and 

a generally straight base. It is made from brown, fine

grained chert with occasional coarse-grained inclu

sions. Its distal tip has been broken from use. There is 

no evidence of resharpening, burning, serration or 

beveling. Light patination has developed equally on 

all damaged and undamaged surfaces. 

UI 6 (Figure 5-39b), from the surface of CU N995 

BlOOI, 4IBXll03, is a proximal piece made from 
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grayish brown, fine-grained chert with occasional 

coarse-grained inclusions. Its distal tip and one basal 

ear are missing due to indetenninate breakage. A proxi

mal to distal longitudinal impact flake scar with pro

nounced rippling is evident on both faces. This 

specimen has the same generally straight base as UI 2 

(Figure 5-7c), but its shoulders are broader. There is 

no evidence of resharpening, burning, serration or 

beveling. 

UI 6 (Figure 5-57a), from ST C-l, 41BXl1l4, is a 

proximal end with a slightly convex base, made from 

brown, fine-grained chert with occasional coarse

grained inclusions. Its distal end has been broken 

through use, and one basal ear is missing from an un

known cause. Moderate patina evenly covers the tool's 

damaged and undamaged surfaces evenly. There is no 

evidence of resharpening, burning, serration or bev

eling. 

Frio 

Frio points from Lehmann Rock Shelter were first 

called "Frio Flared Stem" by Kelley (1947), but Miller 

and Jelks (1952) included Frio points with Ensor forms 

at Belton Reservoir. The type was systematically de

fined and the name shortened to Frio by Suhm et ai. 

(1954). As with Dar! and Ensor points, Frio points 

are also considered as diagnostic to the Transitional 

Archaic period. Their general morphological charac

teristics include a triangular body, concave basal in

dentation, and wide side-notches or comer notches. 

They are commonly found in central and south Texas 

and in the lower Pecos and the Trans-Pecos Texas re

gions (Turner and Hester 1993: 122). Three Frio points 

were found: two at 41BXI088 Area 1, and one at 

41BXII03. 

UI 5 (Figure 5-7d), from the surface of CU Nl160 

EI035 at 41BXI088 Area 1, is a proximal end made 

from dark brown, fine-grained chert. Its distal tip has 

been broken from use, and one basal ear has been 

shortened due to an indeterminate break. There is no 

evidence of resharpening, or serration, but some bev

eling is evident on one edge. Although damage from 

burning is not apparent, its highly glossy and slightly 

waxy surface suggest exposure to heat. 



A second Frio from 4IBXI088 Area 1 was found on 

the surface in CUN1l75 E1030. UI6 (Figure 5-53e) 

is a distal portion made from brown, fine-grained chert. 

Its proximal end has been broken from use. One basal 

ear and one lateral edge have been damaged from an 

unknown cause. Light patination is present on all sur

faces. There is no evidence of resharpening, burning, 

serration or beveling. 

UI 9 (Figure 5-39f), from the surface of CU N980 

E985, 4IBXII03, is a proximal portion made from 

brown, fine-grained chert. Its maximum distal tip has 

been broken through use; both basal ears have been 

damaged in varying degree, and one shoulder is miss

ing from unknown causes. There is no evidence of 

resharpening, burning, serration or beveling. 

Edgewood 

Edgewood points were originally defined by Suhm et 

al. (1954), and they are another tool associated with 

the Transitional Archaic period. An Edgewood can 

be morphologically characterized by its triangular 

shape, well-barbed shoulders, widely expanding stem, 

and concave to straight base. Edgewood points have 

been found in northeast, central and south Texas 

(Turner and Hester 1993:111). An Edgewood was 

found at 4IBX1088 Area 1 and 41 BX11 03. 

UI 12 (Figure 5-7b), found on the surface in CU N 11 75 

E1025 at 4IBX1088 Area 1, is a complete point with 

a slightly concave base, made of grayish brown, fine

grained chert. Although there is unknown-caused dam

age to one shoulder, there is no evidence of 

resharpening, burning, or serration. Both lateral edges 

have been beveled. 

UI 8 (Figure 5-39a), on the surface ofCUN980 E985 

at 4IBX 11 03, is a proximal portion with a slightly 

concave base, made of brown, fine-grained chert. Its 

distal tip has been broken due to use, and a distal to 

proximal flake scar with pronounced rippling on both 

faces provides evidence of impact. One shoulder barb 

has been snapped from an unknown cause. Although 

there is no evidence of resharpening, bum damage, 

serration or beveling, a slight discoloration and gloss 
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enveloping the undamaged surfaces suggest possible 

heat treating. 

Fairland 

These projectile points were first called "Fairland 

Flared Stem" in the Lehmann Rock Shelter report by 

Kelley (1947). Suhm et al. (1954) shorten the name to 

Fairland. Fairland points are also considered a Tran

sitional Archaic diagnostic. Morphologically similar 

to both Edgewood and Ellis points, a Fairland is tri

angular with narrow shoulders, and a wide, flaring, 

deeply concave base extending past its shoulders. Fair

land points have been found in the central, south and 

lower Pecos regions of Texas. Eight Fairland points 

were found at five of the eight sites investigated; one 

from 41BXI076, one from 41BX1088 Area 1, one 

from 41 BX 1091, three from 41 BX 1103, and two from 

41BXl114. 

UI 1 (Figure 5-66b), from the surface in CU N980 

E995, 4IBXI076, is a proximal portion with a wide 

base, made from dark grayish brown, fine-grained 

chert with occasional inclusions. Its distal tip has been 

broken through use and one basal ear has been re

moved due to an unknown cause. Slight post-deposi

tional damage is evident on both lateral edges. There 

is no evidence of resharpening, burning, serration or 

beveling. 

UI 1 (Figure 5-8b), from 41 BXl 088 Area 2, was found 

on the surface in CU N1 030 E995. It is a proximal 

portion made from light brownish gray, fine-grained 

chert. Its distal tip has been broken through use and a 

proximal portion of one lateral edge has been dam

aged from apparent post-depositional processes. There 

is no evidence of resharpening, burning, serration or 

beveling. 

UI I (Figure 5-21b) was found in level 2, 23.5 cm 

below the datum ofTUN1 014 E990, 41BX1091. It is 

a proximal portion made from grayish brown, fine

grained chert with common coarse-grained inclusions. 

Its distal tip has been broken through use. One shoul

der barb has been removed and some lateral edge dam

age has occurred due to unknown causes. There is no 



evidence of resharpening, burning, serration or bev

eling. 

Three Fairland points were recovered from 41 BX] ] 03. 

UI 1 (Figure 5-39c) is a complete point found in BHT 

C at ca. 50 cm bs. It is made of dark grayish brown, 

fine-grained chert with occasional coarse-grained in

clusions. Most notable is its strongly flaring base. 
UI 2 (Figure 5-39d) is a proximal portion found in 

TV N999 E1003 at 25 cm bd. It is made from a pale 

brown, fine-grained chert. Its distal tip is missing due 

to indeterminate breakage, but a one-centimeter lon

gitudinal flake scar extending from the medial area of 

the maximum base concavity through the center of 

the stem suggest an impact removal. UI 7 (Figure 5-

20c) was found on the surface in CV N 1 0 15 E990. It 

is also made from a pale brown, fine-grained chert 

but has an occasional coarse-grained flaw in the ma

terial. Its distal tip and end of one basal ear are miss

ing due to indeterminate breakage. None of the three 

points show evidence of resharpening, burning, ser

ration, or beveling. 

The two remaining Fairland points were found below 

the surface at 41BX1114 in TV N1039 E993. UI 3 

(Figure 5-54b) was recovered from 16 cm bd. It is 

classified as a complete point made from grayish 

brown, fine-grained chert, however apparent post

depositional processes have removed most of one lat

eral edge. UI 2 (Figure 5-54a) is a proximal portion 

also made from pale brown, fine-grained chert and 

recovered from 53 cm bd. Its distal tip has been bro

ken through use. Although morphologically it is un

doubtedly Fairland, its deep concave base is absent of 

fine chipping along the edges, a normal characteristic 

of Fairland points. Neither of the two points show 

evidence of resharpening, burning, serration or bev

eling. 

Marcos 

Marcos points are found at central, south, and central 

coastal plain sites in Texas, and are diagnostic to the 

Late and Transitional Archaic periods The form was 

first defined by Suhm et al. (1954). The triangular

shaped Marcos is generally broader than many points 

from the same time periods and has an expanding stem 
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between deep comer notches and barbs (Turner and 

Hester 1993: 147). 

The only Marcos point recovered during testing at 

Lackland was UI 4 (Figure 5-39g) from ca 50 cm bd 

in BT-C, 4] BX11 03. It is a proximal portion made of 

light brown, fine-grained chert. Its distal tip and one 

barb are missing due to indeterminate breakage. How

ever a flake scar on both faces with pronounced rip

pling emanating proximally from the distal break 

suggests significant impact has occurred. There is no 

evidence of resharpening, burning, serration or bev

eling. 

Pedemales 

Kelley (1947) called these distinctive points "Peder

nales Indented Base," and the name was shortened by 

Suhm et al. (1954). Ensor and Mueller-Wille (1988) 

further refined the type by defining the production 

sequence used to make Pedemales points. Black and 

McGraw (1985: 113) originally assigned Pedernales 

points to 3950-2550 B.P., corresponding to the Clear 

Fork phase of the Middle Archaic. Potter and Black 

(1995 :4, 7) prefer to consider Pedemales diagnostic 

of the Late Archaic 1,4]50-2750 B.P., roughly in ac

cord with Johnson and Goode (1994:29, Figure 2), 

who date Late Archaic Period I to 4250-2550 B.P. (cali

brated) and Collins (1995:384, Table 2) who postu

lates a Pedemales-Kinney interval, ca. 3200-2300 B.P. 

during the first half of the Late Archaic. Although 

Hester (1995:439; Turner and Hester 1993: 171) con

tinues to date the Middle Archaic in south Texas from 

4450-2350 B.P. (following Hall et al. [1986]). He simi

larly dates Pedemales about 3950-3150 B.P. (Hester 

1995). Johnson and Goode (1994:29-30) interpret the 

Pedernales style as part of a Bulverde-Pedernales

Montell cultural continuum in the first part of the Late 

Archaic. 

These points are often heavily reworked and there

fore the body shape and size is not always uniform on 

all specimens. However, the distinct bifurcated stem 

and basal concavity distinguish a Pedernales from 

other point types. Sometimes longitudinal flute-like 

flake scars are present on one or both faces ofthe basal 

concavity. Pedemales points are commonly found at 



central Texas and lower Pecos sites, and occasionally 

in south Texas (Turner and Hester 1993: 171-173). Ten 

Pedernales points and two preforms were recovered 

from three of the eight sites investigated at Lackland; 

nine of the 12 specimens came from 41BX1102, two 

from 41BXI103, and one from 41BXI088 Area 1. 

VIII (Figure 5-7f), from the surface in CV N1175 

E 1020 at 41 BX 1088 Area 1, is a proximal point por

tion made from brown, fine-grained chert. Its distal 

end has been broken through use and both stems have 

been removed due to unknown causes. A single flute

like flake removal on both faces has thinned the basal 

concavity. There is no evidence ofresharpening, burn

ing, serration or beveling. 

The predominance of Pedernales occurred at 

41BXI102. Seven of the nine recovered from this site 

can be classified as incomplete points, and the remain

ing two as Pedernales point preforms. Eight of the 

nine recovered items were from the surface. The ninth 

was collected from TV NI005 EI015 at 61 em bd. 

The assemblage consists of four proximal ends, three 

medial portions, and two bifurcated stems. 

VI4 (Figure 5-31h) in CVN995 El005 at 41BXI102 

is a proximal preform end made of grayish brown, 

fine-grained chert. A flute-like flake scar on one face 

has thinned what would have been the basal concav

ity. Its distal end and one ear of the bifurcated stem 

are missing due to post depositional damage. There is 

no evidence of resharpening, burning, serration or 

beveling. 

VI 11 (Figure 5-3 Ie) was found in CVN975 EI020. 

It is a point proximal end made of grayish brown, fine

grained chert. Its distal end has been removed post

depositionally. A single flute-like flake scar is present 

on one face of the stem (not shown in Figure 5-31e). 

There is no evidence of resharpening, burning, serra

tion or beveling. 

VI 1 (Figure 5-31 b) was found 61 em below the da

tum in TV N 1 005 E 1 0 15. It is a proximal end made of 

light gray, fine-grained chert with occasional coarse

grained inclusions. The specimen has undergone ex

tensive damage; its distal tip and both lateral edges 

have been broken from unknown causes. A flute-like 
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flake scar extends from the basal concavity upwards 

along one face of the stem. There is no evidence of 

resharpening, burning, serration or beveling. 

VI 9 (Figure 5-31 c) in CV N990 E995 is a proximal 

end broken through use. It is made from dark grayish 

brown, fine-grained chert with occasional coarse

grained inclusions. Evidence of resharpening is present 

on one lateral edge. A single flute-like flake has been 

removed from the basal concavity upwards along both 

stem faces. There is no evidence of burning, serration 

or beveling. 

VI 3 (Figure 5-31a) in CV N990 EI005 is a medial 

portion with its distal end and one basal ear missing 

from indeterminate break types. It is made of grayish 

brown, fine-grained chert with occasional coarse

grained inclusions. A single flute-like flake has been 

removed from the basal concavity upwards along both 

stem faces. Although no bum damage is evident, the 

stem shows a waxy gloss and slight darkening sug

gestive of heat treating. There is no evidence of serra

tion or beveling. 

VI 10 (Figure 5-31f) in CV NI0I0 EI015 is also a 

medial portion with indeterminate break types. It is 

made of pale brown, fine-grained chert with one 

coarse-grained inclusion. This specimen is absent of 

flute-like flake scars. There is no evidence of 

resharpening, burning, serration or beveling. 

VI5 (Figure 5-31d) in CVNI005 ElOOO is a medial 

portion displaying evidence of post-depositional 

breakage to the distal end, one lateral edge, both shoul

ders, and one portion of the bifurcated stem. A light 

patina has formed on the undamaged surface. There 

is no evidence of resharpening, burning, serration or 

beveling. 

VI 7 (Figure 5-31 i) in CV N980 E 1 020 is a Peder

nales preform bifurcated stem broken during manu

facture. It is made of grayish brown fine-grained chert. 

No flute-like flake scar is present, and there is no evi

dence of resharpening, burning, serration or beveling. 

VI 8 (Figure 5-31 g) from CV N990 El 005 is also a 

bifurcated stem, but appears to have been broken 

through use. It is made of brown, fine-grained chert. 



A single flute-like flake scar to thin the stem is present 

on one surface (not shown in Figure 5-31g). There is 

no evidence of resharpening, burning, serration or 

beveling. 

Untyped and Untypable Dart Points 

As discussed earlier in this appendix, untyped dart 

points are those which have measurable and identifi

able dimensions and diagnostic attributes, but they do 

not conform to a previously defined point type. Un

typable dart points are those which are fragmentary 

specimens lacking enough diagnostic attributes, such 

as the base or barbs, to determine their size or shape. 

UI 1 (Figure B-1 a) is an untyped point that was found 

on the surface in CU N1160 EI030 at 41BXI088 

Area 1. It is nearly complete, with its distal tip miss

ing due to use and one basal ear broken due to an 

indeterminate cause. This crudely made point was 

fashioned from a flake of brown, fine-grained chert 

with occasional coarse-grained inclusions. There is 

no evidence of serration, beveling or burning. 

UI 13 (Figure B-1 b) is an untyped point recovered 

from 6 cm bs in TU N1156 EI043 at 41BX1088 

Area 1. It is nearly complete, with only a tiny portion 

of its distal tip missing due to an indeterminate cause. 

It is made from dark gray, fine-grained chert. Bevel

ing is evident on one lateral edge. There is no evi

dence of serration or burning. 

UI 2 (Figure B-lc) is a proximal portion of an un

typable point found on the surface in CU N 1 0 1 0 E 1 0 15 

at 41 BX 11 02. It is badly damaged from indetermi

nate causes, with only the stem and one barb remain

ing. It is made from grayish brown, fine-grained chert 

with occasional coarse-grained inclusions. There is 

no evidence of serration, beveling or burning. 

UI 6 (Figure B-1 d) is the medial portion of an un

typable point recovered from the surface in CUNI000 

BlOI5 at 41BX11 02. Considerable post-depositional 

damage has occurred to this specimen. Both the un

damaged and damaged surface exhibit a consistently 

moderate degree of patin at ion. It is made from brown, 

fine-grained chert with occasional coarse-grained in-
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elusions. There is no evidence of serration, beveling 
or burning. 

UI 12 (Figure B-1 e) is the proximal base or barb of an 

untypable dart point recovered from the surface of 

CU NI000 EI015 at 41BX11 02. The break appears 

to have been caused by use. It is made from grayish 

brown, fine-grained chert. There is no evidence of 

serration, beveling or burning. 

UI 3 (Figure B-1 t) is an untyped dart point surface 

find from CU N985 E995 at 41 BX 11 03. This speci

men is nearly complete, with only a tiny fraction of 

its distal tip removed due to use. It is made from yel

lowish brown, fine-grained chert and shows no evi

dence of serration, beveling or burning. 

UI 5 (Figure B-lg) is an untyped dart point found on 

the surface in CU Nl 0 1 0 E990 at 41BXll 03. Its dis

tal tip and one basal ear are missing due to use. It is 

made of brown, fine-grained chert with common dark 

brown, parallel bands running lengthwise. There is 

no evidence of serration, beveling or burning. 

UI 1 (Figure B-lh) is the proximal portion of an un

typable dart point found on the surface in CU N1030 

E990 at 41BX 1114. It is made of very dark brown, 

fine-grained chert, and shows evidence of light 

patination on both its damaged and undamaged sur

faces. Its stem and distal end have been snapped off 

during use. There is no evidence of serration, bevel

ing or burning. 

UI5 (Figure B-1 i) is a proximal portion of an untyped 

dart point recovered from the surface of CU NI025 

E990 at 41BXll14. It is made from brown, fine

grained chert. Its distal tip and one basal ear have been 

snapped off during use. There is no evidence of serra

tion, beveling or burning. 

UI 7 (Figure B-lj) is a proximal portion of an untyped 

dart point found on the surface in CU Nl 010 Bl 000 

at 41BX1114. It is made from brown, fine-grained 

chert. A moderate degree of patin at ion has enveloped 

its dorsal and ventral surfaces, but only slightly oc

curs on two proximal post-depositional damaged sur

faces. There is no evidence of serration, beveling or 

burning. 
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Figure B-1. Untyped and untypable dart points. a: UI 1, 41BX1088, Area 1; b: UI 13, 4IBX1088, Area 1; 

c: UI 2, 4IBXl102; d: UI 6, 41BXl102; e: UI 12, 4IBXl102; f: UI3, 4IBXl103; g: UI 5, 4IBXl103; h: UI 

1,4IBX1114; i: UI 5, 4IBXll14; j: UI 7, 4IBXll14. 
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Bifaces 

AItifacts that had been flaked on both sides of the 

same lateral edge are classified as bifaces. The only 

exception to this is bidirectional cores (discussed be

low). A total of 770 bifaces (excluding projectile 

points) was collected during the testing project. For 

each specimen, the following attributes were recorded: 

raw material type, raw material quality, burning, per

centage of cortex remaining, length, width, thickness, 

tool completeness, blank type, stage of reduction, 

shape, break type, and evidence for tool recycling. The 

first three attributes were coded in the same manner 

as described above for projectile points. The other 

attributes are discussed below. 

The percentage of cortex remaining on each biface 

was estimated as a percentage of the total surface area 

of both faces and was coded as either absent, 

1-50 percent, or 51-99 percent. Length, width, and 

thickness were measured to the millimeter for com

plete dimensions only. Tool completeness was coded 

as either complete, proximal, medial, distal, longitu

dinal, wedge, or indeterminate. Longitudinal speci

mens are those that were broken lengthwise. Wedges 

are triangular fragments with one bifacially worked 

edge and two break faces. This type of fragment is 

characteristically created during biface thinning fail

ures (Tomka 1986). Ifit was impossible to determine 

what section of a biface a fragment represented it was 

coded as indeterminate. Generally, this occurred on 

fragments which could have been classified as either 

proximal or distal. Blank types included flakes, nod

ules, and indeterminate. 

The stage of reduction of a biface was a subjective 

category coded as either early, middle, late, or inde

terminate. To insure consistency, all bifaces were 

coded by the same laboratory analyst. Early stage bi

faces usually retain a small to large amount of cortex 

and have relatively few flake removals, all of which 

were removed by hard hammer percussion. The edges 

of these bifaces are generally very sinuous when 

viewed in profile. Middle stage reduction bifaces are 

typically thinner than early stage bifaces, have little 

or no cortex remaining, and have numerous flake scars, 

many of which may travel beyond the midline of the 

biface. The edges are less sinuous than those of early 
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stage specimens. Late stage reduction bifaces are thin, 

have no cortex, and have numerous flake scars. Most 

of the flakes from late stage reduction are removed by 

billet or soft hammer percussion. Flake scars are, there

fore, relatively longer and shallower than in early stage 

reduction. The edges of late stage bifaces are usually 

straight when viewed in profile. If a specimen was 

too fragmentary to detennine its position in the re

duction model, it was classified as indeterminate. 

An important consideration related to stage of reduc

tion is that functionally a biface could be used at any 

step in the process. For example, artifacts typically 

classified as "choppers" are early stage bifaces with a 

cortex covered proximal end and a crudely flaked dis

tal end. Their distal ends commonly show usewear 

associated with one or more activity, including butch

ering, woodworking, and hacking (Turner and Hester 

1993:245). 

Biface shape, or outline, was coded as either ovate, 

pointed-ovate, triangular, or indeterminate. The 

pointed-ovate form is characterized by a rounded, or 

convex, base and pointed blade. A triangular biface 

has a pointed blade and a straight base. 

One of the more important attributes coded for each 

incomplete biface was break type. This was classified 

as manufacture, use, post-depositional, burning, or 

indeterminate. Manufacture breaks typically result 

from either lateral biface thinning failures or basal 

thinning failures (Tomka 1986). A common break type 

associated with lateral biface thinning failures is 

known as a perverse fracture. Defined by Crabtree 

(1972:82) as "a helical, spiral or twisting break initi

ated at the edge of an objective piece," perverse frac

tures are easily identified by the twisting of the fracture 

plane on a rotational axis that corresponds to the di

rection of the force that initiated the fracture. Another 

common manufacture failure associated with bifaces 

is the overshot flake or outrepasse (Crabtree 1972: 80). 

In this case, the lateral thinning blow "struck from 

one edge ofthe biface crosses the entire width of the 

biface and removes a portion of the opposite bifacial 

edge" (Tornka 1986:89). The resulting flake has a bi

facial edge as a termination (Tomka 1986:89). In the 

cataloguing system employed during this project, over

shot flakes are included in the debitage category as 



biface manufacturing flakes and not the biface cat

egory. 

Basal thinning failures commonly result in transverse 

(lateral) snapping (Crabtree 1972:92; Johnson 

1979:32) or the accidental removal of the distal por

tion of the biface in the same fashion as overshot or 

outrepasse flakes are created (Tomka 1986:91). In the 

latter instance, the overshot removes a large percent

age of the distal end of the biface. 

Use breaks commonly result from impact with a hard 

surface or material or from prying (Tomka 1986). End 

shock, resulting in a traverse fracture, is caused when 

the elastic limits of the material are exceeded (Crabtree 

1972:60). In replication studies, Tomka (1986:94) 

demonstrates that end shock type breaks result from 

using a biface to pry something, as well as from the 

suspended weight of the shaft when hafted bifaces 

were thrown with sufficient force to penetrate wood. 

Impact occasionally results in the removal of burin 

like flakes along the lateral edge of a biface and/or 

crushing at the point of impact (Tomka 1986:94). 

Post-depositional breaks are typically the result of 

force applied to the lateral surface of a biface. This 

results in a bulb of percussion originating not from 

the edae of the artifact but from its face (Tomka /:) 

1986:96). Post-depositional breaks can result from 

numerous activities including natural and artificial 

factors. At Lackland AFB, military training activities 

constitute an important artificial impact, especially in 

the Medina Annex Dog Training Area (Alternate 2). 

Burning was coded as either being present or absent 

and was determined by the presence of crazing, heat 

fractures, or pot lids. Breaks resulting from burning 

occur as heat spalls and larger fractures. Heat frac

tures are the result of differential expansion and con

traction of the parent material. Unlike a fracture 

resulting from the introduction of directed force into 

the material as is the case with the removal of a flake, 

burning fractures and pot lids lack compression rings 

(Crabtree 1972:84). 

In some cases, it was not possible to distinguish the 

break type of an incomplete biface. These specimens 

were coded as indeterminate. If multiple breaks were 
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present, the analyst attempted to code the fracture that 

resulted in the artifact being discarded, if this could 

be detelmined. 

The results of the attribute analysis of the biface cat

egory are summarized for each site in Table B-3. A 

discussion of intersite assemblage similarities and dif

ferences is included in Chapter 6. 

Perforator 

One bifacial tool from 41BX1076 (UI 17) with robust 

morphological qualities is functionally classified as a 

perforator (Figure 5-60). It is a proximal end 22.3 mm 

wide and 8.6 mm thick, made of a chocolate brown, 

fine-grained chert from an indeterminate blank. Its tri

angular shape shows evidence of alternate beveling 

and late stage reduction. Its distal tip has been broken 

through use. Evidence for burning was not present. 

Guadalupe Tools 

Three Guadalupe bifaces were recovered from the 

surface during testing. The first two are UI 8 and UI 9 

found 41BXI088 Area 3; the third is UI 3, found in 

CU N995 £1005 at 4IBX1076. Earlier referred to as 

an "Attwater Adz" (Hester and Kohnitz 1975 :22) or 

"Buffalo scraper" (Woolford 1935:5-6) the Guada

lupe tool is thought to be diagnostic of the Early Ar

chaic and used either in woodworking or hide scraping 

(Turner and Hester 1993:256), although they may have 

been either curated or manufactured for use in later 

periods. Black and Highley (1985:136-156) and 

Brown (1985) describe the manufacturing sequence 

and general attributes of Guadalupe tools. 

UI 8, from the surface in CUN972 E985 at41BXI088 

Area 3 (Figure B-2), is made from a brown, fine

grained chert with grayish, coarser-grained inclusions 

and is absent of cortex. Its maximum dimensions are 

58 mm in length, 24 mm in width, and 17 mm in thick

ness. Its distally beveled bit angle is 53 . This speci

men shows evidence of crushing and small areas of 

polish on its dorsal ridges, most probably as a result 

of hafting and pressure associated with use. Hinge frac

tures extending from its distal bit end along its dorsal 



Table B-3. Number of Bifaces by Attribute at Each Site 

I Site 41BX -
Attributes 

I 1076 1088 1090 1091 1102 1103 1114 Total 

Chert 104 338 10 25 78 116 98 769 

[j Silicified Wood 0 1 0 0 0 0 0 1 
'<'<l 

::E Total 104 339 10 25 78 116 98 770 

F ine- grained 56 198 7 10 56 85 58 470 

Fine wi Inclusion 29 68 3 8 10 21 32 171 

Coarse 19 66 0 7 12 10 8 122 

I·i No Data 0 7 0 0 0 0 0 7 

::E Total 104 339 10 25 78 116 98 770 

Complete 77 219 9 23 33 42 65 468 

Distal 7 31 0 0 6 16 5 65 

Proximal 6 20 0 0 2 18 6 52 

Iffj Medial 2 9 0 0 13 8 0 32 

Longitudinal 1 7 0 1 2 5 1 17 

1° Wedge 0 7 0 1 3 6 3 20 
I

U 

Indeterminate 11 46 1 0 19 21 18 116 

I Total 104 339 10 25 78 116 98 770 

1= 
Early 93 268 10 25 44 52 59 551 

I. sa Middle 9 58 0 0 28 48 25 168 

Late 1 12 0 0 5 9 12 39 

1& Indeterminate 1 1 0 0 1 7 2 12 

Total 104 339 10 25 78 116 98 770 

Manufacture 9 36 0 1 19 38 20 123 

Ii Use 0 3 0 0 3 8 3 17 

Po st-dep ositional 14 67 0 0 8 8 3 100 

Il 
Burning 1 4 0 0 3 7 0 15 

In determina te 6 9 1 0 13 14 8 47 

Total 30 19 1 1 46 75 34 306 

Ovate 16 22 1 3 5 3 12 62 

Pointed-ovate 8 29 1 1 4 10 5 58 

§. Triangular 7 27 1 2 3 16 10 66 
-= en Indeterminate 73 261 7 19 66 87 71 584 

Total 104 339 10 25 78 116 98 770 

Avg. Length (mm) 69.8 70.5 81.4 82.8 64.8 65.9 79.4 71.6 

Avg. Width (mm) 47.6 47.0 63.2 53.1 45.2 46.3 49.2 47.7 

i Avo. Thick. (mm) 23.3 22.5 35.9 30.6 19.7 17.7 24.6 22.7 
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surface appear to have been caused by resharpening. 

The bit end also shows evidence of usewear. 

U19, from the surface of CD N960 E982 at 4IBX1088 

Area 3 (Figure B-2), is made of light brownish gray, 

fine-grained chert with approximately 25 percent dor

sal cortex remaining. It is 44 mm long, 22 mm wide, 

and 8 mm thick, and has a beveled bit angle of 33°. 

Longitudinal flake scars ending in hinge fractures are 

evident along its dorsal ridges, while small flake scars 

running along its ventral surface perpendicular to its 

proximal lateral edges represent attempts at thinning. 

This specimen is morphologically similar in size and 

distal bit angle to DI 3 found at 41BXI076. However, 

unlike the other two tools described here which ap

pear to have been made from a truncated cobble, DI9 

is made from a flake blank whose ventral side has 

been partially removed to form the proximal ventral 

face of the tool. 

U1 3 (not illustrated) is a Guadalupe biface recovered 

from the surface in CD N995 El005 at 41BX1076. It 

is made of grayish brown, fine-grained chert with no 

cortex remaining. It is 46 mm long, 20 mm wide, and 

18 mm thick, with a beveled bit angle of 39 . Its proxi

mal tip has been broken due to an indeterminate cause. 

Longitudinal flake scars ending in hinge fractures are 

evident along its dorsal ridges, while small flake scars 

running along its ventral surface perpendicular to its 

proximal lateral edges represent attempts at thinning. 

Morphologically, it is very similar in size and bit angle 

to U19 found at 4IBX1088 Area 3. 

Unifaces 

Artifacts that had been flaked on one surface are clas

sified as unifaces. The only exception to this is unidi

rectional cores (discussed below). A total of 622 

unifaces was collected during the testing project. For 

each specimen, the following attributes were recorded: 

raw material type, raw material quality, burning, per

centage of cortex remaining, maximum dimension, 

blank type, tool completeness, degree of retouch, lo

cation of modification, edge shape, and evidence for 

tool recycling (Table B-4). The first three attributes 

were coded in the same manner as described above 

for projectile points. Cortex presence or absence was 
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Figure B-2. Guadalupe bifaces from 41 EX1 088 

Area 3. a: UI 8; b: UI 9. 

coded in the same manner as for bifaces: absent, 

1-50 percent, or 51-99 percent. The maximum dimen

sion, if complete, of each uniface was measured to 

the nearest millimeter. 



Table B-4o Number of Un if aces by Attribute at Each Site 

Site 41BX -
Attributes 

1076 1088 1090 1091 1102 1103 1114 Total 

ca Chert 60 132 5 19 49 172 182 619 

IOj Chalcedony 0 0 0 0 1 1 1 3 

Total 60 132 5 19 50 173 183 622 

>. Fine- grained 48 86 2 13 36 143 124 452 

i Fine wi Inclusion 10 27 1 5 9 25 37 114 
QI 

ca Coarse 1 19 2 1 5 5 22 55 

No Data 1 0 0 0 0 0 0 1 
16 

Total 60 132 5 19 50 173 183 622 

Complete 39 86 5 16 28 97 135 406 

Distal 5 12 0 1 10 23 10 61 
UJ 

Proximal 4 I 0 0 3 15 6 29 UJ 
n:> 

Medial 7 19 0 0 8 27 24 85 

S' Longitudinal 4 11 0 1 0 9 4 29 

18 Wedge 1 2 0 1 0 1 4 9 
I 

I 
Indeterminate 0 1 0 0 1 1 0 3 

Total 60 132 5 19 50 173 183 622 

Expedient 17 33 1 4 21 38 45 159 

Minimal 41 93 3 13 26 132 133 441 

5 Formal 2 6 1 2 2 3 5 21 

1& Indeterminate 0 0 0 0 1 0 0 1 

I Total 60 132 5 19 50 173 183 622 

Absent 20 39 1 4 15 88 58 225 

>< 
1-50% 40 91 4 14 33 81 119 382 .!l 

5 
51-99% 0 2 0 1 2 4 6 15 U 

Total 60 132 5 19 50 173 183 622 

Flake 57 124 5 15 43 167 163 574 

Blade 3 3 0 0 6 2 10 24 

Other 0 3 0 3 1 0 3 10 

Indeterminate 0 2 0 1 0 4 7 14 

Total 60 132 5 19 50 173 183 622 

Proximal 3 4 0 1 4 4 10 26 

ta Distal 13 35 1 4 7 42 37 139 

Lateral (1 side) 34 60 2 8 34 85 106 329 

Lateral (2 sides) 5 18 0 4 2 11 12 52 

I'E Lateral and Distal 3 5 1 1 3 15 8 36 

Other Multiple 0 9 1 0 0 12 7 29 

Ita In determinate 2 1 0 1 0 4 3 11 

1
3 

Total 60 132 5 19 50 173 183 622 
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Table B-4. continued 

Attributes 
1076 1088 1090 

I 
Straight 12 24 

Concave 8 10 

Convex 31 82 

Ii Pointed 1 0 
Cl) 

Notched 1 0 .& 
Multiple 2 6 

Irregular 5 10 

Total 60 132 

Cl) Avg. Maximum 
• !::'I Dimension (mm) 53.0 56.4 
UJ 

Blank type was recorded as either flake, blade (see 

discussion in debitage section below), other, or inde

terminate. Tool completeness was coded in the same 

manner as for bifaces, although the wedge classifica

tion was not used. The difficulty with coding com

pleteness for unifaces arises from the fact that a uniface 

may be made on an incomplete flake. In such instances, 

the uniface was coded as complete if it was apparent 

that the flake was broken before it was fashioned into 

a uniface. 

The degree of retouch for unifaces is a somewhat sub

jective category. The possible classifications are ex

pedient, minimal, formal, and indeterminate. 

Expedient unifaces are flakes that have been modi

fied through use but not by intentional flaking or shap

ing. Minimally retouched unifaces, however, have not 

been drastically altered from their original form, but 

some flaking has been used to alter the shape of one 

or more edge. Formal unifaces include artifacts com

monly called scrapers, gouges, or unifacial knives, 

inferring functional usage. One or more edge has been 

significantly shaped through the deliberate patterning 

of flake removals. The functional categories listed 
above were not used because no usewear studies were 

conducted on the assemblage. 

Uniface on Split Cobble 

UI 5 from 41BXI091 (Figure B-3a) is an indetermi

nate portion of a uniface with evidence of minimal 

2 

0 

3 

0 

0 

0 

0 

5 

65.0 
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Site 4IBX 

1091 1102 1103 1114 Total 

3 11 29 40 121 

2 12 31 44 107 

11 21 64 58 270 

0 0 7 4 12 

0 2 6 7 16 

3 2 25 21 59 

0 2 11 9 37 

19 50 173 183 622 

51.8 53.1 48.0 56.7 53.8 

resharpening on its slightly convex ventral surface. It 

is made of brown, fine-grained chert with occasional 

coarse-grained inclusions. Cortex covers approxi

mately 90 percent of its ventral surface. This speci

men is manufactured on a "split cobble." In split cobble 

technology, the cores and flakes produced have no 

visible bulbs of percussion and small striking platforms 

(Crabtree 1972:48,92). This specimen shows evidence 

of the missing bulb as a result of cone of force split

ting it in half (see below discussion of split cobble 

technology). 

Cores 

A total of2,292 cores and core fragments was recov

ered during the testing project. Of the whole cores 

from 41BX1076, 41BX1102, 41BX1103, and 

41BX1114, 100 percent were analyzed, while a 

50-percent sample from the remaining sites, 

4IBX1076, 4IBXI088, 4IBX1090, and 41BX1091, 

was examined. The number of whole cores suitable 

for analysis was 1,447. For each specimen, the fol

lowing attributes were recorded: raw material type, 

raw material quality, evidence of burning, percentage 

of cortex remaining, maximum dimension, number of 

flake scars, and flake scar direction (Table B-5). The 

first four attributes were coded in the same manner as 

described above for bifaces and unifaces. The maxi

mum dimension was measured to the nearest centi-



a 
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Figure B-3. Artifactsfrom 41BXII14. a: uniface 

on split cobble with uniface resharpening flake; 

b: overshot flake. 

meter. Flake count excluded small hinge and step frac

tures resulting from efforts to prepare striking plat-
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forms. Flake direction was classified as either tmidi

rectional, bidirectional, multiple, or indeterminate. 

Specimens with bifacial flaking from the same edge 

were counted as bifaces, not cores. 

An interesting reduction technology was recognized 

during the attribute analysis of materials from 

4] BX 1091 and later found to be present in collec

tions from other sites as well. An unusual type of core 

and associated debitage was noted in great quantities 

in surface collections from 41 BXl 09] . At first thought 

to be the result of machine crushing, these cores are 

now believed to represent a cobble splitting technol

ogy similar to what Crabtree (1972:92) describes as 

the "split cone technique." In this method of reduc

tion, Crabtree (1972:34) argues that cobbles are split 

by smashing them on an anvil, although Steve Tomka 

was able to replicate these split cobbles in the CAR 

laboratory using a massive hammerstone without an 

anvil. 

The successful implementation of the method results 

in the creation of a core and flake that have no visible 

bulbs of percussion and small striking platforms 

(Crabtree 1972:48,92). The bulb of percussion is lack

ing because the cone of force is split in half by the 

blow from the hammerstone or against the anvil. In

sufficient force or a misdirected blow can result in 

partially split cone offorce or a shearing of the cortex 

around the cone of force. The resulting flakes are dis

tinctive because they have no bulb of percussion and 

the proximal end appears to taper to a point with no 

visible striking platform. In coarse-grained material, 

evidence of tearing or shearing is seen along the ven

tral surface of the flakes. During the attribute analysis 

of the cores, specimens with these characteristics were 

noted as being "split cobbles." 

Unmodified Debitage 

The largest category of chipped stone recovered dur

ing the project was unmodified debitage. The goal of 

the analysis of this category was to reconstruct the 

types of reduction strategies represented in the deb

itage recovered at Lackland. Because of the quantity 

of unmodified debitage recovered during the project, 

the process was streamlined by analyzing only com-



Table B-5. Number of Cores by Attribute at Each Site 

I Attributes 
i 1070 1076 1088 

I 
Cores Collected 1 221 1010 

Cores Analyzed 1 125 513 

I] Chert 1 125 509 

Chalcedony 0 0 2 

ca Other 0 0 2 

Total I 125 513 

Ii 
Fine-grained 0 86 344 

Fine wi Inclusion 0 24 95 

CI 
Coarse - 1 15 74 

cd ..... 
[) No Data 0 1 0 

Total 1 125 513 

1·1 
Unidirectional 0 34 148 

Bidirectional 1 15 75 
Il) 

.!::l Multidirectional 0 55 212 Q 

Indeterminate 0 21 78 

Total 1 125 513 

c/J Cores in Sample 1 104 435 

Avg. Flake Scars 2.00 5.89 5.25 

Il) Avg. Maximum 

J3 I Dimension (em) 7.00 7.41 7.63 

Split Cobble Cores 0 2 31 

plete flakes and by using an approach in which each 

is assigned to a predefined flake type. Prior to the 

analysis of the Lackland material a series of flake types 

which are defmed on the basis of a list of attributes 

that are most characteristic of specific reduction tech

niques were determined. For each flake being ana

lyzed, a limited number of measurements and attributes 

had to be coded. The alternative to this approach would 

have been to record multiple attributes for each flake 

and subsequently develop a flake typology. Problem

atic to such an approach is that it is very time con

suming. The method employed during the Lackland 

analysis, on the other hand, results in the immediate 

identification of flake type. For a more detailed de

scription of this method of analysis see Mehalchick et 

al. (1996). 
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Site 4IBX -

1090 1091 1102 1103 1114 Total 

133 409 149 51 318 2292 

72 216 149 51 320 1447 

72 214 149 51 318 1438 

0 2 0 0 2 6 

0 0 0 0 0 2 

72 216 149 51 320 1447 

59 131 94 37 158 909 

9 21 32 12 98 291 

4 64 23 2 64 247 

0 1 1 0 1 4 

72 216 149 51 320 1447 

21 41 32 2 101 379 

18 34 27 7 68 245 

27 103 45 14 82 538 

6 38 45 28 69 285 

72 216 149 51 320 1447 

66 179 105 22 249 1161 

3.35 4.07 6.45 10.18 5.32 5.23 

7.37 7.76 7.08 7.70 7.97 7.64 

1 40 0 0 0 74 

The selection of complete flakes, defmed as those with 

intact platforms and a measurable maximum length, 

reduced the sample from 25,784 pieces of debitage to 

5,815. For each complete flake the following attributes 

were recorded: raw material type, raw material qual

ity, maximum dimension (rounded up to nearest cen

timeter), platform faceting, amount of dorsal cortex, 

and flake type (Table B-6). Platform faceting was char

acterized as either single, double, multiple (3+), or 

corticate. The amount of dorsal cortex was quantified 

as either 100 percent (primary flake), less than 100 

percent but greater than 0 percent (secondary flake), 

or 0 percent (tertiary flake) of the surface area of the 

dorsal side of the flake. Flake types recognized were 

biface manufacture, biface thinning/ resharpening, 

uniface manufacture/resharpening, blade, platform 

preparations and/or core preparation, notching, se-



Table B-6. Number of Complete Flakes by Attribute at Each Site 

I Attributes 

I 1070 1076 1088 

I 
Complete Flakes 1 955 1708 

Incomplete Flakes 4 2874 4941 

I Total Debitage 5 3829 6649 

I 
Chert 1 937 1707 

Chalcedony 0 18 1 

11 
Quartzite 0 0 0 

Silicified Wood 0 0 0 

Agate/J asper 0 0 0 
I 

I 
Other 0 0 0 

Total 1 955 1708 

0 Fine- grained 1 678 1208 

:..:= 
ro Fine w/ Inclusion 0 129 229 
;::I 

0' 
Coarse 0 146 269 -ro .::: 
No Data 0 2 2 Q) 

ttl 
Total 1 955 1708 

Single 0 332 689 

bO 
Double 0 155 257 

.S Multiple 1 275 411 
d) 
u Corticate 0 193 3501 ro 

No Data 0 0 1 

I Total I 955 1708 

I 
Bif. Manufacture 0 183 51 

Bif. Thin/Resharp. 0 66 28 

Uniface 0 18 13 

Blade 0 0 13 

Core/Platform Prep. 0 639 1310 

Sequence 0 6 4 

Notch 0 8 2 
I 

I In determinate 1 35 87 

Total 1 955 1708 

Q) Avg. Maximum 
2.0 4.0 4.3 

CIl Dimension (cm) 

quence, channel, split cobble, or indeterminate. These 

are defined below. 

Because the material at 41 BX 11 03 was recovered from 

a gravel bar context, depositional history of the site 

was a primary concern. Therefore, evidence of stream 
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Site 41BX -

1090 1091 1102 1103 1114 Total 

75 287 359 1099 1332 5815 

128 2101 1394 5404 3122 19969 

203 2388 1753 6503 4454 25784 

75 286 356 1091 1326 5778 

0 1 3 5 1 29 

0 0 0 1 1 2 

0 0 0 0 2 2 

0 0 0 0 1 1 

0 0 0 2 1 3 

75 287 359 1099 1332 5815 

53 198 255 886 932 5816 

8 33 54 97 121 671 

14 55 50 114 278 926 

0 1 0 2 1 8 

75 287 359 1099 1332 5816 

40 112 122 397 511 2203 

5 25 60 123 120 745 

10 73 123 489 427 1808 

20 77 54 90 273 1057 

0 0 0 0 1 2 

75 287 359 1099 1332 5816 

0 20 68 180 166 868 

1 9 13 185 51 353 

0 3 2 47 8 91 

1 6 4 19 14 57 

65 206 246 519 1027 4012 

0 1 0 0 6 17 

0 3 0 7 0 20 

8 39 26 142 60 398 

75 287 359 1099 1332 5816 

5.0 4.2 4.3 3.5 4.2 4.1 

damage was recorded. Stream damage was indicated 

by battering or crushing along the ridges of flakes, 

not the edges, which could have been modified through 

use or by post-depositional events. Evidence of stream 

damage was coded as either absent, present, or inde

terminate. 



Biface Manufacture Flakes 

These flakes are defined as primary and secondary 

flakes having moderate to large dorsal flake scar ridges 

and with minimal to considerable longitudinal curva

ture. The striking platforms on this type range from 

single to multifaceted, although single and double 

faceting is most common. These flakes are usually 

removed with a hard hammerstone or large billet, and 

the dorsal flake scarring is indicative of sequential 

flake removals and flake removals from opposite edges 

(Mehalchick et al. 1996). In the system employed dur

ing this analysis, overshot flakes are classified as bi

face manufacture flakes (Figure B-3b). 

Biface Thinning/Resharpening Flakes 

In other studies, biface thinning flakes have been sepa

rated from biface resharpening flakes (cf. Mehalchick 

et al. 1996), but because much of the distinction be

tween the two is based on the presence of usewear, 

this study did not attempt any such separation. These 

types of flakes are generally tertiary flakes which were 

removed by pressure or by a soft hammerstone or bil

let. They are characterized by a moderate to large num

ber of dorsal flake removal scars, but unlike biface 

manufacture flakes, this type has shallow flake scar 

ridges. Longitudinal curvature ranges from moderate 

to slight depending on the type of parent artifact. The 

striking platform is generally multifaceted and may 

be ground (although this was not coded), with some 

lipping on the ventral edge (Mehalchick et al. 1996). 

Uniface Manufacture/Resharpening Flakes 

As with biface thinning and resharpening flakes, the 

primary distinction between uniface manufacture and 

uniface resharpening flakes is that uniface 

resharpening flakes show evidence of usewear on the 

platforms. For the purposes of this study, the two flake 

types are treated as one category. These flakes are 

generally small to medium in size with single-faceted 

platforms. Often, there is a slight longitudinal curva

ture at the distal end of the flake, usually accompa

nied by a discernible ridge oriented perpendicular to 

the longitudinal axis of the flake. This ridge is formed 
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by the intersection of the original dorsal surface of 

the blank and the subsequent flakes scars originating 

from the lateral edges ofthe blank. Other characteris

tics of uniface manufacture/resharpening flakes are 

that the dorsal surface generally is marked by a series 

of parallel flake scars and small step fractures, the 

result of use or previous manufacture activity, at the 

proximal end (Mehalchick et al. 1996). 

A distinctive type of uniface resharpening flake that 

is represented in the Lackland assemblage is the re

sult of an attempt to rework the original uniface into a 

bifacial tool (Figure B-3). These flakes are formed 

when the worn edge of the uniface is used as the strik

ing platform to remove flakes from the ventral face of 

the uniface. These flakes have multifaceted platforms 

and a flat dorsal surface (once the ventral surface of 

the uniface). These flakes typically terminate in hinge 

fracture because of the difficulty associated with re

moving flakes with a near 90 degree striking platform 

angle (Mehalchick et al. 1996). For a more detailed 

discussion of uniface resharpening strategies refer to 

Mehalchick et al. (1996) and Shafer (1970). 

Blades 

Generally, a blade is defined as a flake that is twice as 

long as it is wide (Mehalchick et al. 1996), although 

in this study, the definition is restricted to flakes re

moved from a blade core. These flakes are character

ized by single or multiple dorsal ridges that are roughly 

parallel to the longitudinal axis of the flake. These 

ridges are indicative of earlier blade removals. The 

longitudinal curvature of blades is slight to moderate. 

Striking platforms are generally single or corticate 

faceted, although double and multiple-faceted plat

forms occur as well (Mehalchick et al. 1996). 

Platform Preparation and/or Core Preparation 

Flakes 

Platform and core preparation flakes are highly vari

able in size, shape, amount of dorsal cortex, and plat

form faceting, but they all represent an attempt to 

prepare a platform or core for subsequent flake re

movals. Size and platform faceting are dependent upon 



the stage of reduction during which they were removed 

and the size of the parent material which may be a 

core or artifact. Likewise, shape is dependent on the 

type of core from which they were removed. The 

amount of dorsal cortex is also highly variable, rang

ing from 0 percent to 100 percent, depending on the 

stage of reduction (Mehalchick et al. 1996). 

Notching Flakes 

These small flakes are usually 5-15 mm long, and are 

removed by pressure flaking during the creation of 

notches on projectile points or other notched tools. 

They are easily recognized by their distinctive re

cessed, U-shaped platforms and scalloped dorsal sur

faces indicative of prior notching flake removals 

(Mehalchick et al. 1996). 

Sequence Flakes 

Sequence flakes are indicative of a particular core re

duction strategy in which a cobble is first split length

wise and then flakes are removed in sequence 

beginning at one end of the core. Flakes removed in 

this fashion show "direct superposition of positive and 

negative bulbs of percussion on the interior and exte

rior flake surface respectively" (Jelinek et al. 1971). 

This method of flake removal may have been useful 

in an environment where raw material was commonly 

available as tubular cobbles rather than as tabular or 

spherical cobbles. 

Split Cobble Flakes 

The technique of splitting cobbles using an anvil or 

large hammerstone when successful creates a flake 

with a very small striking platform that is usually corti

cate, but without a bulb of percussion. Unsuccessful 

cobble splitting creates fractured flakes with proxi

mal ends that taper to a point. These types of flakes 

were encountered in great quantities at 41BXl 091 and 

were originally attributed to machine crushing of chert 

cobbles. Debitage at that site was sorted differently 

than at the others: the categories used were cultural 

complete flakes; cultural incomplete flakes, which 
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included proximal flake fragments that were repre

sentative of one of the flake types described above: 

"machine flakes," which included complete and proxi

mal specimens since the diagnostic attribute was the 

pointed proximal end without a bulb of percussion or 

obvious striking platform; and indeterminate incom

plete flakes which included primarily distal flake frag

ments which could be attributed to either "machine" 

or cultural origins. Once the split cobble method of 

core reduction was successfully replicated in the labo

ratory, it was realized that the "machine flakes" were 

attributable to this unusual lithic technology. At sev

eral sites, split cobble flakes were used in the manu

facture of unifaces. 

Indeterminate Flakes 

If a flake could not be assigned with certainty to one 

of the types described above, it was coded as indeter

minate. Generally, flakes displaying attributes associ

ated with two or more different types were included 

in the indeterminate category. 

Ground and Battered Stone 

This category includes 14 artifacts with grinding/ pol

ish or battering (Table B-7). No pecked stone artifacts 

were recovered during the testing proj ect. Each speci

men was given a UI number and coded for the follow

ing attributes: raw material type and grain size; type 

of wear, degree of wear, location of wear, proposed 

functional type of artifact, and completeness. Wear 

type was classified as either grinding/polishing or 

battering. The degree of wear was SUbjectively deter

mined to be minimal, moderate, or extensive. Loca

tion of wear was coded as either on an edge, on a face, 

on multiple edges, or on multiple faces. Functional 

artifact types were assigned to each specimen as ei

ther hammerstones (indicated by battering), manos 

(indicated by grinding or polishing), grinding slabs 

(inferred based on size and location of modification 

to distinguish from manos), or other. Actual use wear 

studies were not performed on these specimens. Com

pleteness was indicated as either complete or incom

plete. In no case did an artifact appear to have multiple 

types of wear. 



Table B-7. Ground and Battered Stone Artifacts 

Site Hammerstones Manos 

I 41 BX1076 I 4 I 1 

41BX1088 2 1 

41BX1090 1 0 

41BX1091 0 0 

41BXll02 0 1 

41BXI103 1 0 

41BXll14 0 0 

Total 8 3 

The most common artifact type in this category is bat

tered stone classified as hammerstones. The specific 

dimensions of each specimen is presented in Table 

B-8. The average length of hammers tones is 92 mm. 

The average width is 64 mm, and the average thick

ness is 55 mm. With the exception of VI 1 from 

41BX1090, all of these artifacts are fine-grained chert 

nodules exhibiting battering damage on one or more 

edge. As a practical matter, this particular category of 

artifact may be under-represented in the Medina An

nex sample because the naturally occurring chert nod

ules in the area are stream battered on all surfaces. 

This makes it difficult to distinguish artificial batter

ing from natural damage. 

Grinding Slabs Other Total 

I 1 I 0 6 I 
0 0 3 

0 0 1 

0 1 1 

0 0 1 

0 0 1 

0 1 I 

2 14 

A small sample of three manos was recovered during 

the testing project. All three are chert cobbles exhib

iting minimal to moderate amounts of wear. There are 

possible fibers preserved on VI 13 from 41BXll02. 

The average measurements for the length, width, and 

thickness of the manos area 94 mm, 74 mm, and 

43 mm, respectively. The exact dimensions of each 

specimen are presented in Table B-9. 

The one possible grinding slab is a large chert cobble 

that has fractured during to heating. It was recovered 

from Feature 1 at 41 BX 1076. The face with evidence 

of grinding was face down in the feature. The cobble 

is fine-grained chert, measuring 126 mm, by 116 mm, 

by 114 mm. The smoothing on its one surface is prob-

Table B-8. Size Measurements and Degree of Wear for Hammerstones 

Provenience 

UI# Wear L (mm) W(mm) Th (mm) 

Site Area 

I 41BX1076 11 Moderate 73 51 47 

12 Moderate 93 90 63 

14 Moderate 81 57 50 

16 Extensive 77 70 43 

41BX1088 2 3 Minimal 66 46 53 

3 3 Extensive 114 83 74 

41 BX1090 I Moderate 122 57 31 

41BXll03 12 Moderate 114 59 56 
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Table B-9. Size Measurements and Degree of Wear for Manos 

Provenience 

UI# Wear 

Site Area 

I 41BX1076 13 I Moderate 

41 BX1088 2 25 Moderate 

41BXl102 13 Moderate 

ably the result of grinding, but could be a result of the 

heat to which the cobble was subjected. The degree 

of wear is characterized as minimal. 

The other two ground stone artifacts are fine-grained 

chert cobbles exhibiting visible polish on one or more 

faces, possibly from using the artifact to smooth ani

mal hide (Adams 1988; Webley 1990). The measure

ments for each specimen are presented in Table B-1 o. 

Drilled Stone 

A single drilled chert pebble artifact was found on the 

surface at 4IBX1088 Area 2. This artifact may be a 

plummet (cf. Turner and Hester 1993:305) or a stone 

bead (Figure 5-13). It measures 27.8 mm long, by 

20 mm wide, by 9.8 mm thick. A hole, varying in width 

from 4.3 mm in the interior of the stone to 6 mm at the 

surface of the stone, has been drilled through the 

artifact's cortex, slightly offset from its center. This 

hole exposes the chert composing the interior of the 

pebble. Possible functions of such artifacts include 

ornaments, or net weights (Turner and Hester 

1993:305). This artifact, which weighs 5.2 g, is too 

light to effectively have functioned as a weight, and is 

therefore considered to be ornamental. 

L (nun) W (mm) Th (nun) 

67 I 58 52 I 
89 67 41 

125 98 37 

Ceramics 

An unexpected artifact type encountered during the 

Lackland testing was prehistoric ceramics. Eight 

sherds were recovered together at 41BXl114 and two 

sherds were found in close proximity to one another 

at 41 BXl 088 Area 1. All 10 sherds appear to be bone

tempered plainware commonly identified as Leon 

Plain in Central and South Texas (Black 1986; Hester 

1995; Hester and Hill 1971; Johnson 1994; Perttula 

et al. 1995; Suhm and Jelks 1962). The sherds from 

41BX1114 appear to be from a narrow-necked jar, a 

common Leon Plain vessel form (Hester 1995 :446; 

Perttula et al. 1995: 196). Several of the sherds refit, 

as is depicted in Figure 5-52. The two sherds recov

ered at 4IBXI088 Area 1 (Figure 5-6) are slightly 

different in composition in that they apparently have 

a bone and shell temper in a very sandy paste. One 

sherd, a large rim piece, is clearly from a large bowl. 

The other sherd is a body sherd, possibly from the 

same vessel. The salient attributes of each sherd are 

included in Table B-11. 

Unique Items 

Temporally diagnostic, unique, or unusual prehistoric 

artifacts were assigned Unique Item (UI) numbers. 

Table B-12 lists the unique items by site. 

Table B-I0. Size Measurements and Location of Wear for Other Ground-stone Artifacts 

Site UI# Location of Wear L (nun) I W(mm) Th (mm) 

41BX1091 3 Multiple faces 74 I 62 31 

41BXl114 8 Single face 68 I 65 56 
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Table B-l1. Attributes of Leon Plain Ceramic Sherds Recovered During Lackland Testing Project 

Site VI Type L (mm) W(mm) 

41BX1088 16 Rim 73 53 

17 Body 41 37 

9 Body (neck) 46 37 

I 41BXI114 
10 Body (neck) 50 31 

I 11 Body (neck) 48 32 

I 12 Body (neck) 37 33 

13 Body (neck) 29 21 

14 Body (neck) 28 13 

15 Body (neck) 25 17 

16 Body (neck) 23 15 

Historic Artifacts 

The only site that contained historic artifacts was 

41BXI103. The assemblage consists of seven ceramic 

kitchenware sherds, eleven bottle glass sherds, two 

window glass sherds, six machine cut nails, an iron 

spike, and two ceramic sewer pipe fragments. Anne 

Fox conducted an analysis of them and has concluded 

that they all appear to have been made in the nine

teenth century. Modem bottle glass and metal frag

ments were also observed sporadically across the site 

surface. Given the corroborating circumstance that no 

evidence of a historic structure was found, the pres

ence of modem surface trash, no patterned distribu

tion of the nineteenth century artifacts, and the fact 

that with the exception of two machine cut nails, and 

one window glass sherd, all historic artifacts were 

found on the surface, it appears the site may have been 

used as a casual dump. Artifact classes and individual 

artifacts are described below. 

Ceramics 

The earliest ceramic sherd is a fragment of a blue 

edgeware plate probably made between 1840 and 1860 

(Moir 1985). Two undecorated whiteware sherds col

lected from the surface appear to be ironstone ware 
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Th (mm) Paste I Temper Vessel Form 

11 Sandy I Bone/Shell IBOWI I 
10 Sandy Bone/Shell Bowl (?) 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

7 Clay Bone Jar, narrow neck 

8 Clay Bone Jar, narrow neck 

most popular during the last half of the nineteenth 

century. 

Four sherds of stoneware have a salt glaze on the out

side and Albany slip on the inside. They all appear to 

be parts of the same crock or jar and came from adja

cent surface collection units. Salt glazing was in com

mon use during the nineteenth century, as was a dark 

brown Albany slip glaze (Greer 1981 :180, 194). 

Glass 

One base and five body fragments represent a brown 

beer bottle possibly made by the Louisville Kentucky 

Glass Works about 1880 (Toulouse 1971:323). Two 

heavy dark green glass fragments represent an uni

dentifiable container. Two additional much thinner 

green glass fragments, judging from their patina, may 

have come from the same object. One clear glass frag

ment could be from a bottle made in the late nine

teenth through the early twentieth century, or later. 

Construction Materials 

Two very small fragments of window glass were col

lected from Levels 1 and 2 of TU N998 El 003. Six 



Table B-12. Unique Items (UI) from Medina Annex Testing Project 

Provenience I VI Description Notes 
Site Area I 

1 Fairland dart point 

41 BX1076 2 Scallorn arrow point 

3 Guadalupe biface Small and crude; with use wear 

4 Biface Possible blood stains 

5 Quartzite flake 

6 Biface Possible blood stains 

7 Uniface 

8 Split Cobble Refit core and flake 

9 Biface Fresh flakes on patinated surface 

10 Biface Refit with piece collected during survey 

11 Hammerstone 

12 Hammerstone 

13 Chert mana (?) 

14 Hammerstone 

15 Grinding slab Burned chert cobble, Feature 1 

16 Hammerstone 

17 Drill or perf or ator Tip broken off 

1 Untyped dart point 

41BX1088 1 2 Ensor dart point 

i 3 Perdiz preform 

I 4 Edwards arrow point 

I 5 Frio dart point 

6 Frio dart point 

7 Perdiz arrow point 

8 Dar! dart point 

9 Arrow point blank 

I 
10 Scallorn arrow point 

11 Pedernales dart point 

12 Edgewood dart point 

13 Untyped dart point 

14 Scallorn arrow point Base only 

I 15 Dart point blank 

I 16 Ceramic sherd Leon Plain rim 

17 Ceramic sherd Leon Plain body 

18 Split Cobble Core Split cobble core/uniface 

19 Uniface Thumbnail scraper on blade 

20 Uniface Side scraper on blade 

21 Biface Thin biface fragment 

22 Biface With possible use wear polish 

23 Biface With possible use wear polish 

I 
24 Biface Butted biface; chopper 

25 Ground stone Possible chert mana 
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Table B-12. continued 

Provenience 

I VI Description Notes 
Site Area 

I Fairland dart point 

2 2 Perdiz preform 

i 41BX1088 
3 Hammerstone 

I (cont.) 
4 Pendant/Plummet 27.7 x 2.03 xO.95 mm 

I I Flake Possible use wear polish on one surface 

I 3 2 Chert cobble (burned) Cobble with area of polish on one surface 

I 3 Hammerstone 

4 Uniface On split cobble flake 

5 Uniface On split cobble flake 

6 Biface Possible blood stains 

7 Biface Possible blood stains 

8 Guadalupe biface With use wear and polish 

9 Guadalupe biface With use wear 

I Hammerstone 

41 BX1090 2 Ground stone Polish on chert cobble 

I 3 Ground stone Polish on chert core, probably just burning 

I 
I Fairland dart point 

41BX1091 2 Scallorn arrow point 

3 Ground stone Heavy polish on one face, hide working? 

I 4 Uniface On split cobble flake 

I 5 Uniface On split cobble flake, with resharpening 

I I Pedernales dart point 

41BX1102 2 Untypable dart point 

I 3 Pedernales dart point 

4 Pedernales preform 

I 
5 Pedernales dart point 

6 Untypable dart point 

I 7 Pedernales preform 

I 8 Pedernales dart point 

9 Pedernales dart point 

10 Pedernales dart point 

11 Pedernales dart point 

12 Untypable dart point 

13 Ground stone Mano or grinding slab with possible fibers 

14 Biface Thin, triangular biface with incipient stem 

15 Biface Possible wedge 

16 Biface Possible wedge 

17 Biface Refit broken halves 

18 Biface Chopper-like tool 
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Table B-12. continued 

Provenience 
VI Description Notes 

Site Area 

1 Fairland dart point 

41BXl103 2 Fairland dart point 

I 
3 Untyped dart point 

4 Marcos dart point 

I 
5 Untyped dart point 

6 Ensor dart point 

I 7 Fairland dart point 

8 Edgewood dart point 

9 Frio dart point 

10 Pedernales dart point 

II Pedernales dart point 

I 12 Hammerstone 

I 13 Uniface Unfinished, large uniface 

I 14 Uniface Uniface on large distal flake fragment 

I 
15 Biface Heat treated with possible use-wear 

16 Biface Reworked uniface 

I 17 Uniface End scraper 

I 18 Biface Chopper 

I 1 Untypable dart point 

41BXI114 2 Fairland dart point 

I 
3 Fairland dart point 

4 Scallorn arrow point Brangus variety 

I 
5 Untyped dart point 

6 Ensor dart point 

I 7 Untyped dart point Frio-like 

I 8 Ground stone Possible hide working tool, polished 

I 
9 Ceramic Body sherd (neck) (1 of 8) 

10 Ceramic Body sherd (neck) (2 of 8) 

I 11 Ceramic Body sherd (neck) (3 of 8) 

I 12 Ceramic Body sherd (neck) (4 of 8) 

I 13 Ceramic Body sherd (neck) (5 of 8) 

I 
14 Ceramic Body sherd (neck) (6 of 8) 

15 Ceramic Body sherd (neck) (7 of 8) 

16 Ceramic Body sherd (neck) (8 of 8) 

17 Biface heavy duty scraper 

18 Biface Gouge preform 

19 Biface Wedcre 

machine-cut finishing nails were recovered, four from 

the surface, one from Leve12 ofTU N999 E 1 003, and 

one from Level 2 ofTUN998 E1003. Such nails were 

in use throughout the nineteenth century, slowly giv

ing way to wire nails after the 1880s (Nelson 1968). 

A heavy iron spike with rounded shank and squared 

point was recovered from the surface. Two fragments 

of ceramic lead-glazed sewer tile also came from the 

surface. Ceramic sewer tile was being made in San 

Antonio by the late nineteenth century. 
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Appendix C: Vertebrate Faunal Remains 

Barbara A. Meissner 

Introduction 

One hundred twenty vertebrate faunal remains, weigh

ing a total of292.5 g, were recovered during the Lack

land testing project. The remains were identified to 

the lowest possible taxon using the comparative col

lection at CAR and several commonly used references 

(Gilbert 1990; Hillson 1986; Olsen 1964, 1968). Only 

three taxa could be identified to genus or species level. 

They are listed in Table C-l. 

Most of the bone was highly fragmented, and was in 

fair to poor condition. The surface of most of the bone 

was pitted, in some cases heavily pitted. Root damage 

was also very common. 

For each site at which bone was recovered during 

Phase II excavations, analysis data is presented in 

Table C-2. The table lists all bone by provenience, 

lowest possible taxa, count, and weight in grams. 

When possible, the element and portion of element of 

the specimen are noted as well as signs of butcher 

marks, evidence of burning, and marks from rodent 

or carnivore chewing. Specimens which could not be 

identified to the family taxonomic level are identified 

by class and animal size estimate (such as "UID deer

sized mammal") when feasible. Possibly because of 

the extremely fragmented nature of most of the bone , 

no specimen showed evidence of being from an im

mature animal. 

Bone from this collection was described as unburned 

(i.e. showing no signs of heat damage); smoke-stained 

(i.e. showing a superficial darkening of some or all of 

the bone); charred (i.e. part or all ofthe bone is black

ened, indicating that the organic component has been 

carbonized); or calcined (i.e. that the organic compo

nent of the bone has been carbonized and then oxi

dized, leaving a white or tan remainder). 

All of the identified deer bone except the tooth frag

ment (n=6) showed spiral fractures characteristic of 

breaks which occur while the bone is "fresh," i.e. still 

containing fat, water, and marrow (Lyman 1994 :316, 

324). In addition, two deer bones, one from 4IBXII03 

and one from 4IBX 1114, exhibit butchering marks, 

including chopping, thin superficial cut marks, and 

an impact fracture. The bovid humerus fragment from 

41 BX1114 was also broken while the bone was fresh. 

One large mammal bone, which is probably a cow or 

bison rib was chopped on its proximal end with a 

jagged-edged instrument. There is also a mark which 

may be a blunt cut mark on the same bone, but the 

surface is badly pitted, making the identification of 

this mark uncertain. 

Table C-l. Taxa Identified to Genus Level 

Taxon Common Name # Notes 

Odocoileus virginianus White-tailed deer 7 1 tooth fragment could only be identified as artidactyl, I 
but compares favorably with O. virginianus and is I 
included in the count. 

Sigmodoll hispidus Cotton rat 1 A common indigenous rat 

Sylvilagus sp. Cottontail rabbit 1 The ranges of three very similar species of Sylvilagus 

overlap in the area, the Eastern cottontail (S. floridansis) 

the Desert cottontail (S. audubonii), and the swamp 

rabbit (S. aquaticus) (Davis and Schmidly 1994:86-92). 
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Table C-2. Provenienced Faunal Remains from Phase II Excavations 

Provenience 

I Site Depth Taxon # 
Wgt. 

Notes 
Unit (g) 

I 41BX_ (cmbs) 

1088 N963/E985 0 Sylvilagus sp. 1 .94 Mandible frag 

,-

Total NISP 1 .94 

Site Total 1 .94 

I 
1103 N995 .1/El 005 Odocoileus 1 4.43 Metatarsal frag. Chopped on one end 

BHTB virgillall!ts with a jagged and fairly blunt I 
instrument. Broken while fresh. I 

N975/E985, ST#l 60-70 Odocoileus 3 1.49 2 frags of the distal end of a 2nd 

virgillallus phalange which mend. 1 frag of 

proximal end (does not mend to 

others, but likely from same bone). 

Broken while fresh. All charred. 

N998/ElO03 22-32 Odocoileus 1 .85 Frag of the distal end of a 2nd 

v irgillaIl!ts phalange. Broken while fresh. 

Charred and partially calcined. 

I 
N990/ElO05 0 Artidacty 1, cf. 1 .43 Molar frag. 

O. virgilliallus 

NISP 6 7.20 

N995.11 ElO05, Mammalia 2 1.59 Long bone frags from a deer-sized 

BHTB animal. I 
North Y2, BHT B 0-60 Mammalia 1 31.50 Long bone frag from a 

I cow Ihorse/bison sized- animal. 

Carnivore (cf. canid) tooth marks on 

one end. Broken while fresh. Surface 

badly pitted. 

Mammalia 1 2.87 Long bone frag from a deer-sized 

animal. There are about 7 thin cut 

marks from a very sharp but jagged I edged instrument. 

ST N90/EllO 20-30 Mammalia 1 .42 Charred and partially calcined . 

ST N990/E1010 0-10 Vertebrata 5 .08 Tiny frags. 

N998/ElO03 22-32 Mammalia 1 3.65 Long bone frag from a deer-sized 

animal which has numerous thin cuts I 
from a sharp but jagged instrument. I 
There is also an impact scar and a I 
possible chop mark on one end. I 
Broken while fresh. I 

I Mammalia 8 1.22 

N998 ElO03 30-40 Mammalia 4 .85 1 is calcined 

NI014/E990 25-35 Mammalia 4 1.90 1 is calcined, the other three show 

evidence of heavy weathering 

Total 27 44.08 

Unidentified 

Total For Site 33 51.28 
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Table C-2. continued 

Provenience 

I I Site Depth Taxon # 
Wgt. 

Notes 

I 41BX_ 
Unit (g) 

I (cmhs) 

1114 Feature 1, NW Quad Sigm 0 don 1 . 56 All but the distal end of a femur . 

hispidus 

NI019.95/E994.15 17 Artidactyl 1 4.71 Long bone frag of a deer-sized 

animal. 

NI020.05/E993.1 8 Artidactyl 3 5.30 Deer-sized. 2 of 3 pieces mend, but 

the break is an old one. 

NI020.2/E994.4 20 Artidactyl 1 6.59 Deer-sized 

NI020.2/E994.4 20 Odocoileus 1 13.14 Distal tibia fractured while bone was 

virginianus fresh. Thin cut mark on anterior 

surface near distal end. Impact scar 

near the fracture. I 
NI020.7/E993.1 18 Bovidae 6 86.36 Frags from the distal end of the left 

humerus. All heavily smoked, and 1 

partially charred. Most proximal piece 

was broken while bone was fresh. 

Some evidence of rodent chewing. 

Total NISP 13 116.66 

NI019.8/E994.2 15 UID Mammal 1 1.79 Deer-sized long bone frags. Heavily 

smoke-stained, but not charred. 

Nl 019. 9/E993.1 15 DID Mammal 1 1.20 

N20201 E993, Ftr. 1 ca. 18 DID Mammal 24 40.47 Frags of a single rib bone of 

cow/horse/bison sized animal. Surfacel 

is badly pitted. All breaks are recent 

except one end on most proximal bone 

frag, which was chopped with a 

jagged-edged instrument on the dorsal 

side. There is also a possible blunt cut 

mark on the ventral side of the same 

bone. 

NI020.05/E993.1 UID Mammal 2 2.89 One has 2 thin parallel cuts, and one 

end smoke-stained 

NI020.1/E993.1 18 DID Mammal 18 39.17 Cow Ibison-sized. 4 are charred, 14 

are heavily smoke-stained 

NI020.2/E994.4 20 DID Mammal 10 10.28 Long bone frags. 

I 
Nl 020.2/E994. 7 19 DID Mammal 1 6.99 Deer-sized long bone frags. 

Nl 020. 65/E994. 2 16 UID Bird 1 1.02 Duck-sized 

NI020.6/E994.25 17 DID Mammal 2 8.20 Cow Ibison-sized. 

NI020. 7/E993.1 18 UID Mammal 1 5.16 Cow Ibison-sized 

Nl 020. 7/E994.05 13 UID Mammal 5 3.76 3 are charred 

I NI030.l!E933.4 15 UID Mammal 7 2.70 

I 
Total Unidentified 73 123.62 

Site Total 86 240.28 
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Discussion 

In general, open archaeological sites in South Texas 

tend to contain very few faunal remains. For instance, 

of the 34 sites tested during Phase I of the Choke Can

yon Project in Live Oak and McMullen counties, only 

one had more than a few faunal remains, most of which 

were not identifiable (see Appendix IX in Hall et al. 

1982). Only 1,334 bones were recovered from the 

extensive Jonas Terrace excavations (Johnson 1994; 

Shaffer 1994:306). Tennis (1996) found only a single 

bovid tooth fragment and a rodent mandible among 

78 features exposed during testing at a site along the 

upper Leon Creek drainage in northern Bexar County. 

Even when large numbers of faunal remains are re

covered, as was the case at the Hinojosa site (41JW8; 

Black 1982) and at Panther Springs Creek (41BX228; 

Black and McGraw 1985), most of the bone is in such 

fragmented condition that the Number of Identified 

Specimens (NISP) tends to be a very low percentage 

of the total sample, usually less than six percent. 

Both cultural and non-cultural taphonomic processes 

combine to cause the poor condition of bone in many 

South Texas sites. The following discussion is a brief 

summary of some of the factors which may impact 

bone preservation. For a more detailed discussion, the 

reader is referred to Lyman (1994). 

Butchering practices that include smashing long bones 

to extract marrow, and even grinding animal bones to 

allow direct ingestion, were recorded by early Euro

pean visitors to South Texas (Cabeza de Vaca 1542 

[1966]:103). In addition, boiling bone to extract as 

much fat as possible is facilitated by smashing the 

bones of even very large animals into small pieces 

before cooking (Shaffer 1994:307). A third cultural 

factor is the burning of bone. Although bone may be 

burned by natural causes such as grass or forest fires, 

experimental studies have shown that such bone is 

rarely or never calcined (see discussion in Lyman 

1994:388-389). In any case, the likelihood of such 

bone occurring in open archaeological sites (as op

posed to any other area) is fairly small and will be, for 

the purposes of simplicity, ignored. Bone burned by 

humans is most likely either incidental to roasting or 

to the placement (either deliberately or accidentally) 

of bone in the fireplace. The former is likely to cause 
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smoke-staining and some charring of bone ends, while 

the later is more likely to cause heavy charring and 

calcining of the bone. Heavily charred and calcined 

bone is often very brittle and easily broken due to the 

removal of collagen in the heating process (Lyman 

1994:385), however, such burning also seems to slow 

chemical leaching of the bone (Shaffer 1994:307). 

Twenty-one percent (n=7) of the bone from site 

41BXII03 showed evidence of burning, all of it 

charred and/or calcined. Forty-seven percent (n=29) 

of the bone from 41 BX 1114 was burned, with 31 per

cent (n=19) showing only smoke-staining and none 

calcined, indicating a possible difference in cooking 

and bone disposal practices at the two sites. 

Once the bone has been deposited in or on the ground, 

non-cultural taphonomic processes which can effect 

bone preservation take place. Weathering, i.e. direct 

exposure to the sun and repeated wetting and rapid 

drying associated with exposure to air, can destroy 

even large bones within a matter of years. However, 

only three of the bones from this collection, all small 

fragments from 4IBXll03, show the characteristic 

fine-line fracturing and exfoliation associated with 

weathering (Lyman 1994:355; Shaffer 1994:306). 

Buried bone is subject to a number of other taphonomic 

processes. Chaplin (1971: 16-18) suggests that the 

depositional matrix can affect bone preservation in at 

least four ways: pH, aeration, water regime, and bac

terial action. The inorganic component of bone is dis

solved in an acid environment (Lyman 1994:422). 

Lyman (1994:422) notes that water will leach collagen 

from buried bone, depending on how much water is 

present, and how quickly it moves through the sedi

ment. Both Chaplin (1971) and Lyman (1994:421) 

indicate that, in general, bone preservation in alkaline 

sediments is better than in acid sediments. 

The taphonomic processes responsible for poor bone 

preservation in open prehistoric sites in the alkaline 

sediments common in South Texas are not currently 

understood. Shaffer (1994), in his study of the badly 

preserved bone collection from Jonas Terrace 

(41 ME29), states that "carbonic acid from the sur

rounding limestone and root action" (Shaffer 

1994:306) were responsible for the poor condition of 



the bone; however, he does not make clear how he 

came to this conclusion. Soil pH is not routinely tested 

in archaeological sites, but would help to provide clues 

for the faunal analyst to explain some aspects of bone 

preservation. However, destruction of collagen and 

subsequent leaching of the apatite fraction of bone 

may be due more to biological activity (i.e. bacterio

logical and fungal processes andlor root etching) than 

to sediment pH, per se (Lyman 1994:375, 395-397). 

In this context it should be noted that bacterial action 

is inhibited in acidic or strongly basic sediments 

(Lyman 1994:421-422). 

Two factors which may play an important role in bone 

preservation at the Lackland sites are the highly frag

mented condition of the bone and the high tempera

tures common during much of the year in South Texas. 

Von Endt and Ortner (1984) have shown that smaller 

pieces of bone preserve less well than larger pieces, 

and that collagen protein is lost more quickly at high 

temperatures. 

Conclusion 

The small sample size and poor condition of this col

lection does not add a great deal to our current under

standing of the diet and butchering practices of 

prehistoric inhabitants of the region. It does, however, 

add to a growing body of what may be termed "nega

tive" evidence concerning the taphonomic processes 

which affect bone presence and preservation in open 

archaeological sites in South Texas. It is becoming 

more and more evident that investigation of the 

taphonomic processes, both cultural and non-cultural, 

affecting bone preservation in archaeological sites 

which are specific to this region is important and more 

attention should be paid to (and fewer assumptions 

made about) this aspect offaunal analysis. Aside from 

the need to understand these phenomena in their own 

right, it is important because, as it now stands, there 

is no way to even estimate how much bone was actu

ally deposited in prehistoric archaeological sites in 

the first place. Are differences in bone recovery in 

South Texas sites the results of differential deposition 

of bone or of differential preservation of the bone de

posited in the sites? We cannot now even guess the 

answer to such questions, and we will be able to an-
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swer them only when we have a better understanding 

of the taphonomic processes affecting bone in South 

Texas. 
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Appendix D: Documentation of A Newly Discovered Site in the 

Uplands, 41BX1208 

David L. Nickels 

Introduction 

While conducting additional shovel testing and de

fining boundaries of sites to be investigated during 

the 1996 Phase II testing, CAR staff discovered a pre

viously undocumented site in the Alternate Housing 

2 areas of construction impact. Although artifacts were 

noted in the site area during the 1994/1995 Phase I 

survey, dense vegetation at the time impeded surface 

inspection. Arid conditions during the 1996 investi

gations inhibited the growth of dense grasses and there

fore allowed for better visibility of surface artifacts. 

After properly recording the site, it was designated 

41BX1208. 

Methodology 

Following field method protocols developed for the 

Phase I survey, CAR archaeologists defined site 

boundaries, drove a length of rebar as a site datum, 

developed a site map, dug a single shovel test to a 

depth of 50 cm, and conducted a 100-percent inven

tory of surface artifacts. The shovel test was dug and 

results recorded in arbitrary 10-cm levels, and all sedi

ments were screened through 1,4-inch wire mesh. A 

hand-held Trimble Scoutmaster Global Positioning 

System was used to record Universal Transverse 

Mercator (UTM) coordinates. A State of Texas Ar

chaeological Site Data Form was completed and the 

site was assigned trinomial 41BX1208. An aluminum 

tag with the date, trinomial, CAR's affiliation, and 

the UTM coordinates was affixed to the datum. Fi

nally, two black-and-white photographs and color 

slides were taken at the site. Two copies of the forms, 

maps, artifacts inventories, and photographs were sub

mitted to the National Park Service (NPS), and one 
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copy to the Texas Archaeological Research Labora

tory at The University of Texas at Austin. 

Discussion 

4IBX1208 (Figures D-l and D-2) is a small lithic 

quarry measuring 25 x 23 m. It is set in the uplands on 

the northeastern portion of Medina Annex, approxi

mately 190 m east ofMedio Creek. Moderate to dense 

upland flora covers the area. The inventory of surface 

artifacts includes nine cores, seven quarry blanks, and 

seven exterior flakes. This collection suggests early 

stages of lithic reduction. Fire-cracked rock appears 

Gravel Road 

- -CLDitch- -. -- --

/;:; =Site Datum 

o =Site Boundary 

• =Shovel Test 
..... =Slope Direction 

..... 

10m I 

SCALE: 

Figure D-l. Site plan, 41BX1208. 



sporadically across the surface, but no features were 

apparent. The shovel test revealed no cultural mate

rial. The site appears to have undergone moderate 

natural disturbance from erosion and bioturbation. 

Some surface gravels appear to be crushed, possibly 

as a result of bulldozing activities in a runoff ditch 

and gravel pit nearby. 

Adhering to Phase I survey protocols, the research 

potential of 41BX1208 was considered minimal, and 

CAR advised that the site should not be considered 

for nomination to the National Register of Historic 

Places (NRHP). In a meeting held on October 15, 1996, 

with NPS, Air Force, and CAR personnel to discuss 

sites to be impacted by construction in Alternate Hous

ing Area 2, we determined that site 41BX1208 was 

ineligible for NRHP nomination because it was a low

density lithic debris scatter lacking and integrity chro

nological context. As such, it was not further tested. 

Figure D-2. Photograph of site 41BX1208. 
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STATE OF TEXAS 
Archeological Site Data FonTI 

___ _ 

Instructions: Fill in all categories unless directed otherwise. Be specific in dislinguishng between "none" and "none observed" or "unknown!!: use IIN/A" to indicate when 

a section orthe form is not applicable. Where categories are by a . simply "XI! a "yes" answer: if"no," "none,'l tlunknown," etc., cntera written response 

where applicable. Enter measures in metric unless directed otherwise. Usc common abbreviations to shorten responses. If you arc filing updated or revised information. 

al a minimum complete all nsterisked (*) items; respond to other categories as necessary. Try to clarifY possibly ambiguous responses. AttachmcnLs may be used to 

complete any category; at entry, write uSee AttachmenL.. II and number attachments consecutively. List all attachments at end of foml. Send completed fonn to Texas 

Archeological Research Laboratory. The University of Texas at Austin, Ba1cones Research Center, Austin. Texas, 78712-1100. Site Data 

Fonn version: May 1991 

1- Initial Form 121 Update/Revision* TIl Recorder Visited [] 

Type open campsite, lithic quarry, fort) Lithi; 

Registration*:(e.g_, Nat'l Register ofHist Places, State Arch Landmark) 

GENERAL INFORMATION* 

Site Name(s) and #'s (include field # if assigned): 
ILackland #64 

I 

Recorder(s) (who prepared form; do not use in._it_ia_ls..,c)-cc: --::-
!David L.Nickels.-··Jeff Francis, ··chris··Horrell, Owen Ford , 
L ____ . ______________ 
Affiliation (institution/agenc),/society): 
Center for Archaeological Research - The University of 

Texas at San Antonio (CAR-UTSA) 

Date of Form: I 9/10/ 961 
Project Name and #: Air Force Base Survey 

Project Funding Source: L Air Force through N-ational Park 

Sources and #'s: 

Owner/Address/Phone # (also note if State, Federal, .-c .• )'-: ___ _ 

us Air Force 

I 

Informants/Addresses/Phone #s: 

Additional Sources ofInformation: (other site investigators/ 

observers [who, what, when, why;begin with first known]; 

references and current project report, if prepared; add attachment 

pages as needed) i---------------- ---------------c 

Work Performed 

Observe/Record 121 

Surface Inspect/Collect [] 

Techniques (e.g., controlled, non-controlled, select, random; 

describe): 

1100% surface inspection with recorded inventory. 

Method: 

Method(e.g., hand: shovel tests; machine: test 

trench) and_AIl1.Qunt __ 
1 shovel test to SOcm 

Excavation 0 Date(s): ___ _ 

Method and Extent: 

Records: 

Daily Journal [] Testing/Unit/Square Records 0 

-I 

Artifact Sketches 0 Maps/Drawings [;] Archival Records I2l 

Field Catalog [;] Lab Inventory o Analysis Notes 0 

Photos: Slides/Log [J 121 Prints/Log [2] [2] Aerials [2] 
Other Records: I_G_ps_,_ COlTlPllter databasa- -
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Work Performed (continue 

Kinds of Material Collected 

Trinomial 141BX120B 

Special Samples, Collection Strategy, and Technique: (e.g., 

carbon, archeomagnetic; list and describe) 

______ . ______ ... ___ .. ___ _ 

Temporary Housin_g_ (location of .I.l1aterials . __ o_r .. _k __ ., 

and/or analysis): [NA 

Permanent Housing (selected repository where materials are to be 

permanently curated: 

LocationallEnvironmental Information 

County(ies)*: IBex_a_r __ _ 

Site Location in County (e.g., SW, NE '--__ .. _____ .... ____ ...J 

USGS Map Series, Name and Quad #* (e.g., 7.5' Austin West. 

3097-231 ): 

Description of Location* (use either or both): 

a. Triangulations from USGS Map Points to Marked Site 

CenterlNucIeus (use numbered boundary markers, benchmarks, 

spillways, etc., as landmarks and note their direction to site-

NNW. ESE: or 
b. On-The-Ground Distances and Directions to Site (begin at major 

intersection or unambiguous point and choose relatively permanent 

map and lor field landmarks) 

From Building #471 in the corner of Medina 

Annex, proceed east along a gravel road, and across 

Media Creek. After crossing the creek there will be an 

open field military training area on the left (north) 

side of the road. continue east on the gravel road, 

crossing a n-s intermittent drainage. Stop at a point 

in the road 180m east of Media Creek and proceed south 

(180 degrees) across a drainage ditch and into the 

Ibrush 25m to the site datum. 

I 

i 

I 

Description of Location (continued) 

I 

Elevation (in Ft. at Marked Site CenterlNucIeus 

Elevation Range '--___ . _______ .. _ .... ___ ._._. ___ 

UTM (at Marked Site CenterlNucIeus)* 

Zone: .. Easting: 13250975 

Latitude/Longitude (ifUTM indetelminable 

Lat. .. ___ , Long: 

(Note: Taken by GPS unit at site datum) 

Nearest Natural Extant Water, Type, Distance and Direction 

(note name, 
[Media Creek is 180m to the west. 

I 

Major Creek Drainage: 

Name of Drainage Basin and Type (River/Coastal/Playa): 

!Medimi Ri ver ------ -

! 

SCS Soil Series Name, Mapping Unit: 
iHDllston Black gravelly clay l 

Genetic Type (e.g.lithosol, vertisol) [;;;"rC"t-:-is-o-,l:-------.-J 

Surface Texture (e.g., sand/silt, clay loam, etc.): 
Isand

Y 
loam --------

-----_ .. _------
I Source/Derivation: In Situ 

'Colluvial 0 Alluvial 0 

Percent surface visible*: 
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LocationallEnvironmental Info (continued) Trinom ial[41BX1::O_8 ____ 

Environmental/ Topographic Setting of Site( vegetation, pertinent 

landforms, slope, visible landmarks, etc.): ___________ .. __ _ 
fsite is covered with dense brush, weeds and grasses. I 

mesquite and persimmons form a moderate canopy. 

iA dormant gravel pit lies 75m to the north. Site sits 

ion a 3 to 5% slope from east to west. east-west 

gravel road and runoff ditch lies 30m to the north. 

Because of the dense vegetation no other landmarks are 

visible. 

Cultural Manifestations* 

Time Periods of Occupation (e.g., Early Archaic, Latc Prehistoric, 

Republic of Texas, may be multiple): 
!Unknown 

Unknown [] I 
Component (discrete occupations): 

Single 0 MUltiple 0 

Basis for Determination: 
INa diagnostic artifacts 

L-____ _ 

Cultural Features (if present, do not merely list, describe; e.g., 

burned rock midden, hearth, pictographs, mounds, structural 

remains; how many are there, what is their spatial distribution, 

size, contents; how do they relate to components, time periods, 

physiography, etc.; indentify intrusive features, e.g. fence): 

INone observed 

I 

. __________ ,3 

Approximate Site Size (length x width, with orientation; diameter 

or area; systems other than metric may be used where appropriate 

for historic sites): 

Basis for Determinati'-o-n-: ---

scatter 

Top below Ground Surface (Minimum Depth)..:. 
:Surface i 

I 

Basis for Determination: 
[observed surface scatter 

-----

Ihickness Rallge of Cultural Dep()sit: 
iSurface only 1- ___ _ ________ _ 

Basis for Determination: 

___ .J 

[ODe shove-i test to 5Qcm yielded material 

Artifactual Materials Present (both reported and observed as well 

as collected; kinds of materials, disribution across site, 

relationship to features, etc.): 

IExterior and I quarry blari"k-s-, --.-. 

-tested cobbles. Sparse scatter of firecracked rock in 

discernable pattern. 

Additional comments on cultural manifestations: I 

226 



Site Conditions, Recommendations, 

Registration Status* 

Circumstances Affecting Observations (e.g., time of day, weather 

conditions, could not walk over entire site, etc.; conditions affecting 

,observation, includi.!:!Kground cover) ........ .. 
(Dense leaf and grass cover inhibi ted surface 

iObservation. Clear skies. 

Approximate Percentage of Site Remaining Intact: 
170% .... . ......... 

I ....... __ 

______ __ __ 
!Military training. 

I 
Nahlral Impacts: 

o'--tc:.u'-r
7b-a-t7i-o-n-. ---

I 
I 

Artificial Impacts: _____ ._ .... 
appeared crushed, possibly as a result of 

la bulldozed runoff ditch and gravel pit nearby. 

I 
I 

Known or Perceived Future Impacts: _. ... _---------------
,Unknown 

Recommended Actions (regional and project specific research, 

management, preservation) 

Research Value of Site: 
when with other upland 

ISites recorded during this survey. 

! 

1 __ _ 
What Further Investigations and Why: 

JIf site is to be impacted by further 

:recommend further shovel testing and 

Icollection. 

I 

. ":l development, 

controlled surface . 

If No Further Investigation, Why Not: 

Registration Details: 

SAL=State Archeological Landmark 

NRHP=National Register of Historic Places 

CE= Conservation Easement 

SAL 

Has Potential 

Submitted (to THC) 

Nominated Ir 
Determined Eligible IC 

Listed C 
None 1["" I 

NRHP 

c 
r 
C 

e 
r C 

CE Other 

Ie: IFl 
Ir .. -." ICI 
e L; 

eCi 
Ie 
r; 

el 
1":1 

Discussion of Site 

Additional comments, observations, impressions: 

Number and List Attachments: 
.il. Site -map 2. Data table 

.. --.... .. 
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Attachment 1: See Figure D-1 

Attachment 2: Site Data for 4IBX1208 

Surface Artifact Counts 

Flakes Coresiprefonl1s Tools Cumulative Other 

Exterior Interior Thinning Cores Blanks Prefon115 Formal Infonnal Projectile poinl Thin bifaces Total (chert only) Fire cracked rock Historic Varia 

Site surface 4 7 27 

Total 0 27 0 

Shovel Test 

Counts 

N 
ST64-1 

N O-IOcl11 
00 10-20cl11 

20-30cl11 0 

30-40cl11 0 

40-50cl11 

Tolal 0 0 0 0 0 0 

CUl1lulntive 

Tolal 4 0 0 27 0 

Attachment 3: See Figure D-2 



Appendix E: Lackland Sewer Line Proposed Right-of-way 

David L. Nickels and Andrew A. Scease 

Introduction 

On April 18, 1997, Lackland Air Force Base autho

rized the Center for Archaeological Research of The 

University of Texas at San Antonio to conduct lim

ited shovel testing and backhoe trench monitoring on 

a 2,545-m sewer pipeline right-of-way running north 

from Range Operations through Long Hollow to an 

uplift station near Highway 90 at Lackland Air Force 

Base Medina Annex (Figure B-1). The right-of-way, 

which is immediately adjacent to a gravel road and in 

a recently scraped bar ditch, impacted the eastern lobes 

of 41BXl104. The latter is a prehistoric lithic pro

curement site recorded by CAR in 1995 (Nickels et 

al. 1997). 

CAR staff archaeologists excavated 55 shovel tests 

and monitored trenching operations on April 21 and 

22. Monitoring of construction excavations continued 

during the remainder of the construction project in 

April and May. This appendix reports on the findings 

of the testing and monitoring. 

Methodology 

Shovel Testing 

Shovel testing was limited to 15-m intervals within 

the known site boundary, 30-m intervals in floodplain 

areas outside the known boundary, and 100-m inter

vals outside the floodplain and site. The upper 10-20 

cm generally appeared heavily disturbed, with a mix

ture of road fill and colluvial/alluvial sediments. In a 

few instances, either modem artifacts or apparent 

machine-crushed chert cobbles were present to as 

much as 50 cm below the surface. 

Of the 55 shovel tests (ST) excavated, 20 contained 

cultural material (Table B-1). Shovel tests were num-
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bered from south to north along the right-of-way. STs 

1-3 were not excavated because of obvious distur

bance, and STs 6-7 were in a parking lot and not ex

cavated. Shovel tests 24-30 are in the southern lobe 

(Figure B-2) and STs 39-54 (Figure B-3) are in the 

northern lobe. Two additional shovel tests (STs 14.9 

and 15.1) were added south of 4lBX 11 04 in response 

to consistent, although low frequency, archaeological 

materials in ST 15 between 20-50 cm. Forty-seven 

percent of the material was recovered in the upper 10 

cm of the shovel tests, and probably represents sur

face artifacts. Other than chipped stone, an unburned 

animal rib fragment was recovered from ST 31 and a 

modem rifle cartridge from ST 24. Fire- cracked rocks 

were observed sparsely and sporadically along the sur

face of the project area, and rarely below the surface. 

No features were encountered in any of the shovel 

tests or observed within the monitored trench. As a 

result of shovel testing, the previously known bound

ary of 41 BX 11 04 will be extended. 

Monitoring Trenching Operations 

Archaeologists noted upon arrival that trenching ac

tivities had already begun without archaeological 

monitoring. In a brushy area south of Highway 90, 

and approximately 180 m along a gravel road, the 

trench had been dug, the sewer pipe installed, and the 

trench backfilled. However, a pedestrian survey of 

these areas and backdirt inspection revealed no ar

chaeological remains brought to the surface. In addi

tion to the trenching operation, the side of the gravel 

roadway had been prepared for excavation by scrap

ing off surface debris with a front-end loader. Little 

sediment was moved in this process, and a pedestrian 

survey of the affected areas noted only a small num

ber of isolated finds. It is likely that these areas had 

been previously disturbed when the gravel road was 

originally constructed. 
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Figure E-l. Sewer pipe right-aI-way an Medina Annex. 
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Table E-l. Artifacts Recovered from the Sewer Right-of-way Shovel Tests 

Depth in em 
Shovel 

0-10 10-20 
Test # 

20-30 30-40 40-50 Total 

F C B R F C B R F C 

4 1 

14.9 1 

15 1 

15.1 1 

24 2 

25 1 1 

26 1 1 
0 .... 

28 1 1 ClJ 

0:5 
5 29 1 
'" 

30 1 1 

31 1 

34 1 

37 1 

39 5 

1:l 43 1 ,Q 
0 

44 .... 
.2 
t:: 49 1 
g 

54 2 

58 

Total 16 1 3 5 2 

Key: F = Flake 

C = Core 

B = Bone 

R = Rifle Cartridge 

The trench for the sewer pipe was 1-1.3 m wide and 

about 1-1.3 m deep. In approximately the first 350 m 

from the pumping station adjacent to Highway 90, the 

right-of-way was cut through an area of thick brush. 

The trench then traversed and followed a gravel road 

to its intersection with a paved roadway running south 

to Range Operations. At this point the trench ran across 

Range Operations between several buildings and un

der several small paved roads and parking lots, even

tually ending on the southern end of the area. A 

4.2-m 2-x-4.8-m-deep ditch was excavated at this ter-

B 
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R F C B R F C B R F C B R 

1 

1 

1 1 1 2 

1 

1 1 3 1 

2 

1 1 

1 1 

1 

2 

1 1 2 1 

1 

1 

5 

1 2 

2 2 

1 

2 

1 1 

2 I 1 1 3 1 30 5 1 1 

minus point to accommodate a concrete manhole case

ment. 

Most of the excavated soils consisted of heavy dark 

clays underlain by beds of cherty gravels. The trench 

crossed several small drainages as it ran alongside the 

gravel road. In these drainages, the clays went to the 

bottom of the trench. Between the drainages, the clays 

were only about 30 cm thick and the trench penetrated 

at least 60 cm into the underlying gravels. Two hun

dred meters north of Range Operations, dark clays 

were present to 90 cm and no gravels were noted from 
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Figure B-2. Shovel tests in the southern lobe of 41BXll 04. 
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Figure E-3. Shovel tests in the northern lobe of41BXl104. 
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this point to the end of the trench at the southern end 

of the Range Operations area. 

The trench excavated for a manhole casement in the 

Range Operations area provided an opportunity to 

observe the deeper soils. Dark clays were approxi

mately }-1.5 m deep in this area. Underlying the darker 

clay was a yellowish tan clay that became increas

ingly lighter and sandier with depth. At about three 

meters below the surface these sandy clays became 

redder and nodules of a sandy shale (approximately 

30 cm dia) began to appear. The percentage of sandy 

shale increased to about 30 percent at five meters. 

Discussion 

No intact archaeological deposits or features were 

noted during construction monitoring. However 

sparsely isolated cores and flakes were noted at or 

near the surface along the 2,545-m right-of-way. Al

though buried cultural material was recovered during 

the shovel testing portion of this project, the quantity 

and types of artifacts did not appear with sufficient 

concentrations to warrant additional testing given the 

nature of the narrow impact zone. Personnel from the 

National Park Service, the Texas Historical Commis

sion, and Lackland Air Force Base were kept apprised 

of findings during the shovel testing and monitoring 

phases of the project. All parties concurred that the 

construction of the pipeline be allowed to proceed as 

scheduled. 
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Appendix F: Results of Radiocarbon Analyses 

Brett A. Honk 

Introduction 

This appendix presents the results of the analyses of 

four samples submitted to Beta Analytic for radiocar

bon analysis. One sample (Beta-96336) was from 

4IBXll03, the other three (Beta-96367, Beta-96368, 

and Beta-98912) were from the Feature 1 area at 

41BXll14. 

Discussion 

Beta-96336 from 4IBXll03 was a soil sample col

lected from the upper part of Unit II in BHT C. Nordt 

(Chapter 4, this volume) uses this sample to date the 

deposition of Unit II to the early to middle Holocene. 

Beta-96367 and Beta-96368 were pieces of charcoal 

collected from the area designated Feature 1 at 

4IBX1114. During excavations, it was believed that 

this area represented an intact hearth dating to the Late 

Prehistoric period. The geoarchaeological assessment 

of the site (Chapter 4 and Chapter 5) and the results 

of the radiocarbon assays, however, suggest that the 

charcoal may postdate the cultural material at the site. 

Both charcoal dates fall in the nonlinear portion of 

the calibration curve and make an accurate age deter

mination impossible. The third sample from 

Feature 1, Beta-98912, was a piece of animal bone. 

This sample was dated using an Accelerated Mass 

Spectrometer (AMS). The sample was reported to 

contain "bomb carbon," making it younger than 50 

years old. 
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REPORT OF RADIOCARBON DATING ANALYSES 

FOR: 

FOR: Mr. Brett A. Houk 

University of Texas 

Sample Data Measured 
C14 Age 

DATE RECEIVED: 

DATE REPORTED: 

DATE RECEIVED: 

DATE REPORTED: 

C13/C12 
Rat io 

Bet a-96356 3530 +/- 70 BP -19.3 0/00 

SAMPLE I: 418X1103 - Sample 11 
ANALYSIS: radiometric-standard 
MATERIAL/PRETREATMENT:(organic sediment): acid washes 
COMMENT: low carbon sediment requiring special handling 

Beta-96367 110 +1- 50 BP 

SAMPLE I: 41BX1114 - Sample 152 
ANALYSIS: radiometric-standard 

-24.1 0/00 

, , ' .. ' 

August 26,1996 

October 7, 1996 

Conventional 
C14 Age (*) 

3620 +/- 70 BP 

120 +/- 50 BP 

MATERIAL/PRETREATMENT: (charred material): acid/alkali/acid 

Beta-9635B 180 +/- 50 BP 

SAMPLE #: 41BX1114 - Sample 163 
ANALYSIS: radiometric-standard 

-25.0 0/00 

MATERIAL/PRETREATMENT: (charred material): acid/alkali/acid 

180 +/- 50 BP 

NOTE: It is important to read the calendar calibration information 
and to use the calendar calibrated results (reported separately) when 
interpreting these results in AD/Be terms. 
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

(Variables: CI3/CI2=-19.3:lab. mult=l) 

Laboratory Number: 

Conventional radiocarbon age: 

Calibrated results: 
(2 sigma, 95% probability) 

Intercept data: 

Intercept of radiocarbon age 
with calibration curve: 

1 sigma calibrated results: 
(68% probability) 

Beta-96366 

3620 ± 70 BP 

cal BC 2145 to 1760 

cal BC 1955 

cal BC 2035 to 1890 

3620 + 70 BP - ORGAN! C SED! MENT 

3700 
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'h, 
3600 
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Talma, 11. S. alld Vogel, J. C, 1993, Radiocarbon 35(2}, p317-322 

Calibratioll - 1993 

SllIiver, M., Long, 11 .. Kra, R. S. and Devine, J. M, 1993, Radiocarbon 35(1 ) 

1700 1600 

Beta Analytic Radiocarbon Dating Laboratory 
4985 s. W. 74th COllrt, Miami, Florida 33155 • Tel: (305)667-5167. Fax: (305)663-0964. E-mail: beta@radiocarbOl1.com 
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Appendix G: Evaluating Field Methods 

Brett A. Houk 

Introduction 

The data generated by the testing project provide a 

useful means by which to evaluate the field methods 

employed, particularly as they relate to investigating 

upland sites. In general, a standardized methodology 

was employed at each of the tested sites (excluding 

41 BXl 070): surface collecting in 5-x-5-m blocks, 

shovel testing to define site boundaries, and excavat

ing l-x-l-m test units, and backhoe trenching to as

sess subsurface deposits. This approach is useful 

because it generates comparable units of data, thereby 

allowing for meaningful intrasite and intersite com

parisons. The methodology, however, was flexible in 

the sense that different combinations ofthese investi

gative techniques were employed at each site. The 

primary variables manipulated in different situations 

were unit placement relative to one another and the 

total number of units collected or excavated. 

Surface Collecting Methods 

Prior to beginning fieldwork, the project staff decided 

that surface collection units (CU) would be 5 x 5 m. 

The rationale behind this decision was that the spatial 

control of provenience data would be much greater 

than if 1 O-x-l O-m units were used, but that the in

creased effort required by smaller units would not be 

detrimental to the project's timetable. Smaller units 

create additional record keeping and additional site 

preparation requirements. For example, a 10-x-l0-m 

unit requires the placement of only four comer stakes 

and the use of one collection bag. Subdividing this 

unit into four 5-x-5-m units increases the number of 

comer stakes to nine and the number of bags to four. 

If these units were further divided into 2.5-x-2.5-m 

blocks, the number of stakes increases to 25 and the 

number of bags jumps to 16. Preparation effort in

creases exponentially each time the collection unit is 

divided in fourth. 

24] 

The resolution of the data from 5-x-5-m collection 

units has proven to be poor. In some cases, as with 

41BX 1 09] and 41BX 1114, the amount of debitage 

per collection unit shows concentrations within cer

tain areas ofthe site. In most cases, no pat

terns are evident, and this may be due in part to the 

fact that a 5-x-5-m unit obscures small concentrations. 

While the project did not collect smaller units as a 

control with which to evaluate the difference in reso

lution, the block of l-x-l-m units excavated at 

4] BX] 114 can be used as a point of comparison. There 

is clear variation in the amount of debitage in the first 

excavated level of the l-x-l-m units forming the block 

excavation at Feature] (Figure G-l). This suggests 

that smaller surface collection units would also dem

onstrate such variation and it is likely that this infor

mation would be useful for intrasite spatial analyses. 

With respect to other artifact categories which typi

cally had fewer representative specimens, the "aver

aging" effect created by the coarse resolution of the 

5-x-5-m collection unit would completely obscure any 

artifact concentrations covering very small areas. The 

5-x-5-m collections also have the potential to create 

artificial associations between artifact types. For ex

ample, a cluster of biface manufacturing flakes and 

broken bifaces concentrated in a 1- or 2-m2 area and a 

distinct cluster of core/platform preparation flakes 

located four meters away covering a similar area could 

all be collected in the same 5-x-5-m unit. The 5-x-5-

m resolution would average the concentration of each 

artifact type across the 25-m2 collection area, obscur

ing the spatial separation between clusters and creat

ing an artificial association between the artifacts from 

the two clusters and any other surrounding material. 

The data from this hypothetical 5-x-5-m would still 

be valuable because it would indicate the types of re

duction that took place in the unit, but the distinctness 

of the activities, and possibly their temporal associa

tion, would be lost. 
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Figure G-1. Debitage counts in Levell of excavation block at Feature 1, 41BX1114. 

Another element of the surface collection methodol

ogy which was flexible was the arrangement of the 

5-x-5-m CUs with respect to one another. Every at

tempt was made to place units in undisturbed areas of 

a site. At 4IBXll14, for example, the area east of the 

collection block was excluded because of numerous 

rodent burrows. At 4IBXl 076 and 4IBXl 088, units 

were similarly skipped because of the presumed con

tamination of the surface assemblage with subsurface 

materials displaced by rodents. The result of this ap

proach is that at most sites, the collection area did not 

form a rectangular block. This limited certain data 

manipulation options during the analysis of the col

lected materials. It was not possible to easily generate 

artifact density maps using PC-based contouring pro

grams because an uncollected unit was treated as hav

ing an artifact count of zero, thereby distorting the 

actual artifact counts in adjacent units. 

Shovel Testing Methods 

Shovel testing was used at 41BXI090, 4IBXI091, 

4IBXll02, 41BXll03, and 41BXl1l4 to determine 

site boundaries. At upland sites like 41BXll14, this 

242 

method proved to be time-consuming and inefficient 

considering the fact that the geoarchaeological assess

ment ofthe site indicates that the surface is too old to 

contain buried material in primary context. Simply 

locating the limits ofthe distribution of cultural mate

rial on the surface would have been a more efficient 

method of determining site boundaries. The same is 

generally true for 4IBXI090 and 4IBX 1091 where 

the majority of material was confined to the surface 

and any subsurface material would have been in a sec

ondary context due to the environment of deposition. 

At 4IBX 11 02 and 4IBX 11 03, shovel testing proved 

to be a more effective method of establishing site 

boundaries. At these two sites, the depositional envi

ronment was conducive to the preservation of buried 

materials and the density of material on the surface 

was comparatively low. 

Backhoe Trenching Methods 

Backhoe trenches were excavated at 41 BXl 070, 

4IBXll02, 4IBXll03, and 4IBX1114. In all cases 

these proved to be a very effective means of evaluat-



ing the geoarchaeology of each site. They provide deep 

and long profiles relatively quickly and inexpensively. 

Their placement can be directed by the project geo

morphologist to provide the clearest picture of a site's 

formation history based on the visible surface topog

raphy. Archaeologically, however, they do not allow 

for the recovery of well-provenienced artifacts since 

one scoop of the bucket can slice through hundreds

if not thousands-of years of stratigraphy. They do 

reveal features and artifacts in their profiles, however, 

and are therefore useful in directing excavation unit 

placement. 

Test Unit Excavation Methods 

Test units (TU) were excavated at every site except 

4IBX 1 070 to determine the depth of cultural depos

its and to search for intact buried features. In most 

cases, units were scattered across the collection area 

to assess different parts of the site. At 4IBX 1114, 

seven units were clustered together in a small block 

to expose Feature 1, and at 4IBXI103 adjacent test 

units were excavated as l-x-2-m blocks to expose 

burned rock concentrations in the gravely deposits. 

Each of the three permutations of TU placement was 

effective in addressing different issues. At 41 BXII 02 

and 41BXII03, excavating isolated TUs proved to be 

a useful method of assessing the subsurface stratigra

phy. At upland sites, however, isolated l-x-I-m units 

were little more than geomorphological profiles since 

there was no potential for intact buried deposits. In 

this type of situation, the combination of l-x-l-m units 

to form a small excavation block demonstrated clear 

variations in artifact densities horizontally and recov

ered large quantities of artifacts. At 4IBX 11 03, the 

l-x-2-m units formed by two adjacent TUs were ef

fective in exposing larger surface areas of buried strati

graphic layers. 

Proposing a Modified Method 

The following section is based on the above evalua

tion of the testing methodology used at Medina An

nex. These recommendations are intended to refine 

future testing methods at Lackland AFB and surround-
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ing areas. Some of the proposed recommendations are 

suitable for mitigation efforts. 

The major conclusion evident in the above analysis is 

that lowland and upland sites should be investigated 

differently because they are structurally dissimilar. 

Lowland sites have the potential for stratigraphically 

isolable components and buried features in primary 

context. Upland sites have the potential for high den

sities of artifacts on or near the surface with equally 

high densities of artifacts transported from the sur

face to the upper 20 cm of underlying soil through 

natural processes. Lowland sites in good geological 

context, or in some cases even in redeposited con

texts, warrant vertical investigations while upland sites 

(e.g., sites with clearly separated components even if 

in a turbated palimpsest) merit horizontal investiga

tions. In all cases, a geoarchaeological assessment of 

the site prior to testing or mitigation is necessary to 

plan for efficient and productive archaeological in

vestigations. 

Lowland Sites 

For sites like 41BXll02 and 4IBXll03 situated on 

creek terraces at Lackland AFB, shovel testing is the 

best method for determining site boundaries. Back

hoe trenches should be excavated concurrently with 

or before shovel testing to assess the depth, age, and 

nature of cultural deposits. Surface collecting is not 

recommended at lowland sites because the quality of 

surface data will not be as informative as subsurface 

data nor, in many cases, a good predictor of subsur

face artifact distributions. Effort should not be ex

pended on a task offering inferior data when other 

avenues of investigation are available that will pro

duce high resolution information. 

Isolated l-x-I-m units are recommended as a useful 

tool for prospecting for data rich features or deposits. 

These should be expanded into 2-x-2-m units, exca

vated in l-x-l-m quadrants, to expose more horizon

tal space during mitigation. Larger blocks, however, 

may not offer substantial gains in information, but will 

require greater time and effort, particularly for deep 

deposits. If intact features and associated artifact scat

ters are encountered, larger blocks may be required to 



document and sample adequately the buried deposits. 

The size of excavation blocks in lowland sites must 

be assessed for each individual site and will depend 

largely on the nature of the impending impacts. 

Upland Sites 

Upland sites are surface sites, but biological and pe

dogenic activities have resulted in the vertical trans

portation of artifacts to produce turbated palimpsests 

in many cases. Most material, as evidenced by testing 

at 4IBX 1114, has not been transported deeper than 

20 cm below the surface. Shovel testing, which re

covers such displaced subsurface material, does not 

appear to be the most efficient method of determining 

site boundaries. Striping vegetation and mapping the 

extent of the surface distribution of artifacts will ac

complish the same task in less time. Surface collect

ing large rectangular blocks (ca. 20-x-20-m) in small 

units (l-x-l-m or 2-x-2-m) will potentially provide fine 

enough resolution to identity specific artifact clusters 

and to isolate activity areas. This may be of limited 

value on multi component sites, but as the testing data 

indicate, some upland sites apparently demonstrate 

intensive use exclusively during the Transitional Ar

chaic and Late Prehistoric, and it is not clear how much 

temporal overlap exists between the two periods. Com

plete collection of rectangular areas will make it easy 

to generate artifact density plots. Features, diagnostic 

artifacts and formal tools should be point plotted when 

possible. This intensive effort, however, may be re

served for mitigation. 

When initiated, the surface collection should be aug

mented by the excavation of one or more shallow ex

cavation blocks, subdivided into l-x-l-m units for 

maximum horizontal control. Through turbation the 

surface of an upland site has become, in effect, 

stretched vertically to a depth of 20 cm. Block size 

may be dependent upon time, level of investigation, 

and specific research questions. Such excavations do 

not need to go deeper than 20 cm based on the avail

able data, although this should be quickly verified at 

each site. 
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