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ABSTRACT 

The need to control and manipulate fire appears to be a fundamental human technology, 
as important today as it once was to our ancestors. It is therefore unsurprising that 
evidence for the human use of fire in discrete facilities, commonly known as campfires 
and hearths, is an often observed and necessarily recorded phenomenon during 
archaeological research. Despite the apparent ubiquity of such features, only limited 
research has been devoted to understanding the anthropogenic activities that generated 
them. In response, a research programme is initiated which focuses on the 
archaeological record of the small fire features or localised thermal features (LTFs) built 
by the prehistoric hunter-gatherer groups living on and around the Southern High Plains 
of North America. The aim of the programme is to examine the extent to which 
variation in the construction, use, and archaeological expression of these features is 
valuable for understanding the subsistence activities of human groups in the past. Four 
analytical strands of research (a taxonomic key, ethnographic research, experimental 
research, and fieldwork) are utilised to explore this topic. The generation of a 
taxonomic key results in a common vocabulary by which previously recorded and 
newly identified LTFs are described and assessed; ethnographic research underscores 
the range in technologies that can be represented by LTFs; specific features types are 
recorded by detailed fieldwork; and the physical processes by which these signatures 
were created is examined by experimental research. The results demonstrate that 
variation in the archaeological record of these features is easily identifiable and 
extremely useful for understanding hunter-gatherer technology, subsistence, and 
demography. A significant conclusion, based on preliminary application to a second 
geographic area, shows the potential for similar projects to be usefully applied to other 
regions in which hunter-gatherer populations were once extant. 
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drainage channel at PLK-Locality 4. 

Figure 8.32. Close-up on an early Ceramic LTF (hearth with hot-rocks) deflated on to the 318 
modem ground surface at PLK-Locality 4: a) plan drawing; b) field photograph. Note: the blue 
arrows are positioned at the same location in each diagram and indicate the center of the feature, 
which contains no hearthstones or charcoal (after Backhouse and Johnson 2007b, fig. 9). 

Figure 8.33. Frequency of sites exhibiting evidence for hot-rock technology by temporal 319 
component. 

Figure 8.34.41 LU1, Area 10 plan drawing showing the relationship of the overlapping LTFS 319 
(fire basins with hot-rocks) to the east of the area and the more domestic focus to the west of the 
site; note radiocarbon assays are listed for individual features from oldest to youngest (data: 
Backhouse 2002: table 10.5; Buchanan 2002: table 7.1). 

Figure 8.35. Two different LTF technologies at 41 LU1, Area 10 during the Ceramic Period: a) 320 
plan view photograph of feature FA10-6 (fire basin), which yielded high quantities of domestic 
waste (especially lithic microdebitage) in the darkened feature fill; b) plan view photograph of 
FA10-1I (fire basin with hot-rocks) mass of burned sediments, burned bone scraps, charcoal, and 
burned caliche hearthstones (photograph b courtesy of the Museum of Texas Tech University, 
Anthropology Division). 

Figure 8.36. Intersecting LTF (fire pit with hot-rocks (Feature A) and a fire basin with hot-rocks 320 
(FeatureB)) excavated at 41 LU75 and dated to the late Ceramic period (modified from Brown, 
1999, Fig. 1.27). 

Figure 8.37. Probable Protohistoric LTF (fire basin with hot-rocks) at SPAS-LU-6 (modified 321 
from Brown, 1986, Fig. 4). 

Figure 8.38. Summary of the archaeological evidence for localised thermal features identified 321 
within the Southern High Plains study area. 

Figure 8.39. General population model based on the localised thermal feature dataset for the 322 
Southern High Plains study area. 

CHAPTER 9 
Figure 9.1. Hunter-gatherer campsite distribution and modern biomass index for the Southern 323 
High Plains Study area; Note that the darker shaded areas indicate areas of higher biomass (data: 
Normalized Differential Vegetation Index (NDVI) acquired from NASA's Moderate-resolution 
Imaging Spectroradiometer (MODIS), averaged data acquired between 1990 and 2005 and 
available from the USGS Seamless Data Server (www. seamless. usgs. gov)). 

Figure 9.2. Hunter-gatherer campsite distribution and modern ranges of major tree species that 324 

may be suitable as fuel in LTFs (data: available from the United States Geologic Service and 
modified from Digital Representations of Tree Species Range Maps from "Atlas of United States 
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Trees" by Elbert L. Little, Jr. (and other publications) and freely available from the USGS 
Seamless Data Distribution Server http: //esp. cr. usgs. gov/data/atlas/little/). 

Figure 9.3. Interpretative model for Paleoindian LTF technology at the Barton Gulch Site in 325 
Montana (after Armstrong 1993, fig, 8). 

Figure 9.4. Modes of engaging the archaeological record on the Southern High Plains by major 325 
temporal period. 

Figure 9.5. Spatial distribution of Ceramic period sites with evidence for LTFs and relationship 326 
to previously developed models for the spatial extent of the Jornada Mogollon culture (data 
Corley 1965). 

Figure 9.6. Examples of `Ring Midden' features: a) plan and section drawing of a feature 327 
recorded in the Brantley Reservoir, New Mexico; note the massive scale of the construction, 
which is more than 6 meters in diameter; b) photograph of a ring midden recorded along the 
western margin of the Pecos river. Note both features were located directly to the west of the 
present study area. (diagram a) Katz and Katz 1985: 157 [courtesy of P. Katz 2007]; and b) 
courtesy of the Bureau of Land Management, Carlsbad Office). 

Figure 9.7. Frequency of radiocarbon determinations obtained on Ring Midden features 328 
identified in southeastern New Mexico (data: Katz and Katz 2000, table 35). 

Figure 9.8. Summary of the regional record for hunter-gatherer fire technology on the Southern 329 
High Plains and surrounding area (climate and Cultural Periods after Johnson and Holliday 1995, , 
2004). 

Figure 9.9. Southern British Study Area; note an arbitrary ten-mile boundary has been applied to 330 
the terrestrial landform in order to capture any sites located in shallow close-to-shore submerged 
contexts. 

Figure 9.10. Historical frequency of hunter-gatherer research within the southern British study 330 
area; note pie chart insert illustrates the mode of investigation. 

Figure 9.11. Distribution of hunter-gatherer sites with evidence for localised thermal features 331 
identified within the southern British study area. 

Figure 9.12. Number of LTFs identified at sites within the southern British study area. 331 

Figure 9.13. Range of types of LTF in the southern British study area after classification. 332 
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CHAPTER 1- INTRODUCTION 

Abstract 
The hunter-gatherer use offire has been identified as a necessary technology integral to post- 
glacial human communities. An apparent disjuncture, however, exists between the high 
frequencies of thermal features, such as hearths or ovens, observed during archaeological 
fieldwork and the disproportionately low level of research directed towards their interpretation. 
This situation is exacerbated as greater time-depth is considered In response, a broad 

research goal for the investigation of these structures is outlined. A project that utilises four 

analytical stands of investigation is devised as a useful method for achieving this research goal. 
The project operationalises a holistic methodology whereby disparate research strands are 
explored and brought to bear at a regional scale. The Southern High Plains region of North 
America is identified as an ideal location in which to critically test and evaluate the research 
potential of this project. The southern portion of the British Isles is also introduced as a second 
regional context within which to test the potential extension of the project beyond the North 
American dataset. Lastly, the format of the report is set out in a brief chapter synopsis. 

1.1. Fire, Hearths, Archaeology, and Hunter-Gatherers 

To date, the earliest definitive evidence for the anthropogenic use of fire has been 

identified in Middle Pleistocene contexts in the Middle East (Neumann 2004; Rincon 

2004; Randerson 2004) and is arguably the technologically most distinct and iconic of 

human behavioural adaptations (Canti and Linford 2000: 385). Evidence from disparate 

locations around the globe suggests that prehistoric hunter-gatherer groups routinely 

utilised fire in complex plant and game management strategies as well as in more 

domestic contexts (Pyne 1991; Smith 1993; Rolland 2004). Hunter-gatherer use of fire 

is therefore clearly a technological, diachronic, multi-scalar phenomenon, which can be 

approached by archaeologists from a number of perspectives. While some interest in 

the development of a "pyroarchaeology" has recently been explored (Gheorghiu 2002; 

Otte 2002) there has been little extension towards the systematic investigation of 

anthropogenic fire at regional scales. 

The Acheulian site Gesher Benot Ya'aqov, located in modern Israel and dated to 

ca. 790,000 B. P., is currently accepted as providing the earliest evidence for the 

controlled use of fire by humans (Neumann 2004; Rincon 2004; Randerson 2004). 

However, direct evidence from Koobi Fora, Chesownja in East Africa and Swartkrans 

in South Africa appears to indicate the use of fire by Homo erectus betweenl. 6 and 1.4 

million years ago (Leonard 2002). The limited African evidence has led Richard 

Wrangham and colleagues to suggest that Homo erectus first developed the controlled 

use of fire around 1.8 million years ago as a means to process plant foods and therefore 

obtain higher calorific returns (Wrangham et al. 1999). Preservation issues, rather than 
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human behaviour, appear to be the main barrier to establishing increasingly earlier dates 

for the development of pyrotechnic skill by humans (Leonard 2002). 

It is very likely, regardless of the earliest date at which humans learned to control 

and use fire, that this technological innovation was developed prior to any migration of 

human populations into northern latitudes (e. g. Perles 1981). An existing continuum of 

knowledge and skill is therefore inherent in any post-glacial technological study of the 

human manipulation of fire. Data compiled for multiple Palaeolithic sites by Rolland 

(2004) suggests a significant range of fire technologies were represented at these sites 

(Rolland 2004, table I; see also Bellomo 1994, fig. 2). At the other end of the temporal 

scale, fire-based technologies are essential for all historic and modern societies (Pyre 

2001). The continued need for fire technology as a necessary component of modern 

society renders it a somewhat familiar emic status, which stands in stark contrast to the 

unfamiliarity associated with discontinued technologies such as lithic reduction 

(Whittaker 1994). 

The identification of localised thermal features (LTFs), such as hearths and ovens, 
during the archaeological investigation of a hunter-gatherer site or within a wider 
landscape survey is a relatively commonplace event. The terminology LTF is adopted 
here as the basic descriptor for the archaeologically visible component of hunter- 

gatherer domestic fire technology. The classification was selected because it is 

interpretively neutral and has not been used previously by other researchers. 
Fieldwork methodologies that facilitate their identification include, but are not limited 

to: pedestrian survey, geophysical prospecting, geochemical prospecting, and various 
forms of subsurface excavation. 

Although commonly observed and recorded, there appears to be little serious 
dialogue between archaeologists as to what these features were used for, how to record 

them, what samples to take, and ultimately what they may have meant to the people 

who once constructed them. Concomitant research values appear to shift dependant on 

the recording context, but overall the investigation of thermal feature-related 

assemblages appears to have held only limited appeal for archaeological researchers. In 

part, this situation appears to be directly related to the nature of the evidence (i. e., 

predominantly hot-rock scatters) which historically appear, due to their great 

abundance, to have been assumed to hold "no real research value for reconstructing 

human behaviour or decision making" (Brink and Dawe 2003: 86). 

In contrast, a wealth of ethnoarchaeological studies have examined the 

relationships of human behaviours to thermal features and the resultant discard patterns 
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that could be expected in the archaeological record (cf. Binford 1977; 1978; 1983; 1987; 

Yellen 1977; O'Connell et al. 1991; Kelly 1995). The strength of these ethnographic 

studies has historically been their ability to provide best-fit answers to site-level 

interpretation. This situation coupled with the general lack of interest expressed from 

an archaeological perspective has arguably resulted in the uncritical adoption of 

interpretative statements built largely on ethnographic generalisation. 

A growing body of data suggests that this view is simplistic and furthermore, that 

increased emphasis can be placed on the material evidence by pursuing new and 
innovative directions in hunter-gatherer thermal feature research (e. g. Stevenson 1991; 

Dering 1999; Wandsnider 1997; Petraglia 2002; Thorns 2003,2006a). Despite these 

efforts, we are still a long way from the development of an explicit "pyroarchaeology" 

(Gheorghiu 2002). The presented thesis is therefore offered as a preliminary step in this 

direction. 

1.2. Purpose of Research 

The broad aim of this project is formalised as: 
The design and implementation of a research framework for the investigation of the 
production and use of localised thermal features as built by Southern High Plains 
Hunter-Gatherer groups. 

Features as constructed and used by historic and prehistoric hunter-gatherer 

groups for the controlled manipulation of heat, through the medium of fire, can be 

grouped together within the terminological class Localised Thermal Feature (LTF). 

This constructed feature class subsumes a massive range of internal variability in terms 

of the geographic distribution, type, technology, function, and attached cultural 

meaning(s). 

The terminology LTF has been selected because semantically it encompasses a 

broad spectrum of features that have previously been classified in largely arbitrary 

typological frameworks. Examples of such features include: hearth pits, ovens, basin 

hearths, outdoor/indoor cooking facilities, and roasting pits. Localised thermal features 

are herein defined as non-portable, discrete, human-built structures (usually less than 

3m in diameter), which have been utilised for a variety of social, economic, political, 

and ritual activities, all of which require fire as their catalyst. This definition is 

applicable across vast tracts of time and space (e. g. Thorns 2006a). 
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1.3. Project Description 

The archaeological investigation of prehistoric hunter-gatherer groups necessarily 

engages with restricted datasets, poorly preserved ephemeral locations of activity, and 

deep time scales (Kroll and Price 1991). Historically, the examination of these groups 

has been an examination of artefact types and distributions (Davies 2000). Resultant 

synthetic works trend toward an emphasis on materiality, focussing the analytical lens 

on change over long time scales. 

A contrasting but ultimately complimentary research framework is presented here. 

The fundamental difference in approach is that the analytical lens is focussed on 

examining feature life-cycle data rather than material discard data. It is posited that the 

act of constructing an LTF necessitates at least a temporary cessation in the ongoing 

ambulatory movement of hunter-gatherers (Bender 2001). The physical imposition of 

these features on the local landscape can, therefore, always be construed as a dynamic 

locus for human activity (cf. Binford 1978). Activity may involve one or many people 

and may be as short as to be measured in moments or as long as to be measured in 

seasons. Thermal features contrast then with the majority of hunter-gatherer 

technology, in that the technological mechanism is not transportable and therefore has 

be studied in situ. Identification of LTF(s) at an archaeological site can be situated 

within a qualitative framework as a constituent component in the archaeological 

formulation of the term campsite. This realisation underscores a high potential for their 

investigation. 

The research model examines variability in these feature types by exploring 

multiple lines of evidence derived primarily from four complimentary analytic strands 

of research (taxonomic, ethnographic, experimental, and archaeological). The 

relationship among these structural elements is open-ended and potentially recursive as 

new lines of inquiry emerge throughout the project (e. g. Wylie 2002). The 

archaeological record of the Southern High Plains of North America is selected as a 

suitable region with which to examine in detail the potential of this approach. The 

outcome is the foregrounding of LTFs as active structures, on analytical terms equal to 

the traditionally emphasised stones and bones artefact classes, in their potential to 

inform our knowledge of prehistoric human behaviour. 

Aims are pursued through eight formal objectives, which together comprise a 

cohesive and achievable structure, within which to work toward the previously 

identified broad research goal: 
1. Document the main types and distribution of localised thermal features. 
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2. Qualify the recorded archaeological signatures of prehistoric localised thermal 
features found on the Southern High Plains of North America through the application of 
the hierarchical key. 

3. Assemble data on the processing of specific subsistence resources of the kinds 
represented at sites with localised thermal features. 

4. Examination of the role of hot-rock technology in thermal features and site 
structures. 

5. Carry out fieldwork to investigate research driven questions developed from a 
scrutiny of published material and experimental studies. 

6. Analyse the archaeological dataset, qualified in terms of the formal, material, 
spatial, and ideological relationships involving localised thermal features and the 
material evidence for hunter-gatherer activities within campsites. 

7. Critically assess the relevance of the overall interpretative project to the 
understanding of localised thermal features as identified in the archaeological record of 
the North American Southern High Plains. 

8. Assess the relevance of the interpretative project and its findings to the broader 
understanding of prehistoric hunter-gatherer societies. 

In order to practically achieve the stated research objectives, a panoptic research 

methodology was employed. Methodological considerations were contextually 

dependant on the stage of research and the task at hand. Six tasks are identified as being 

methodologically distinct, and together comprise the major components of the research 

project. 

A background literature review consisted of the thorough examination of existing 
documents with descriptions or analyses relating to localised thermal features as 

identified in the archaeological record. Literature consulted ranged from brief 

archaeological site reports through to voluminous edited monographs. The breadth of 

research, although largely anglophone in scope, scaled down from a global perspective 

to that of the study region(s) and the individual site within these regions. 
The development of a Geographic Information System (GIS) project facilitated 

the incorporation of a range of diverse spatial datasets (e. g. geographic, geologic, 

hydrologic, political) with which to examine, interrogate, and set geographic limits on 

the archaeological dataset. 

A preliminary small-scale pilot study was undertaken in order to assess the range 

and type of data commonly recorded at a site level. Subsequently, a relational database 

was designed in order to store site data as sets of variables considered useful to 
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characterizing the variability observed in the regional dataset. The completed database 

was designed to be queried independently and in concert with the GIS project. 
Data collection of recorded sites required access to two cultural resource 

databases operated independently by federally funded agencies in New Mexico (New 

Mexico Office of Cultural Affairs, Santa Fe) and Texas (Texas Historical Commission, 

Austin). Searches were performed on both datasets using common criteria with which 

to extract comparable sites record data. The GIS project allowed for sites to be included 

in the sites database if LTFs were identified at a site and if the geographic location 

intersected with the study area boundaries. 

Variation in the regional dataset was classified through the application of a 
hierarchical key. This practical framework establishes the vocabulary necessary in 

order to classify LTFs and allow broad patterns to be identified in the regional dataset. 

Heuristic research methods were developed specifically to explore the research 

potential of the trends in the data identified through the application of the hierarchical 

key. Experimental research was initiated to examine physical processes from a 

materials perspective, ethnographic research examined the range in technological 

variation documented by contemporary hunter-gatherer groups utilizing thermal 
features, and fieldwork was initiated to target sites with high research potential, 
identified in the regional database. 

1.4. Project Context 

1.4.1. Southern High Plains, USA 

The Southern High Plains are located in mid-continent North America and comprise a 
distinctive geographic sub-region of a vast north-south corridor of land collectively 
termed the Great Plains (Hunt 1974; Finch 2004; Wishart 2004). This primarily 

grassland corridor, east of the Rocky Mountains, stretches from the central Canadian 

provinces of Alberta and Saskatchewan in the north through to northern portions of 
Mexico where the grassland biome finally gives way to desert (Figure 1.1 a). 

The High Plains physiographic section of the Great Plains comprises a vast 

elevated plateau covering portions of Wyoming, Nebraska, Colorado, Kansas, 

Oklahoma, Texas, and New Mexico (Figure 1.1a). The Southern High Plains (also 

called the Llano Estacado) region of the High Plains consists of a relatively flat upland, 

which has been geographically separated from the rest of the High Plains by the cast- 

west incision of the Canadian River (Johnson 2006). 
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The Southern High Plains covers an area estimated to be ca. 31,000 square miles 

(Stafford 1981; Johnson 1987; Wood et al. 2002). The region has a virtually featureless 

constructional surface formed by the deposition of thick, widespread aeolian sediments 

(Holliday 1988a; 1988b; 1990; Johnson and Holliday 1995; Nickels 2002) and the only 

topographic variation is provided by the playa basins, lunettes, dune fields, and dry 

valleys that dot the landscapes (Figure l. lb). 

The development of the physical landscape during the late Quaternary is well 

understood by a series of major inter-disciplinary research programmes (e. g. Dillehay 

1974; Wendorf et al. 1975; Johnson 1987,2007; Johnson and Holliday 1989,1995, 

2004; Holliday 1987,1995,1997; Neck 1995; Meltzer 1999; Wood et al. 2002). These 

studies indicate the region has been a grassland for at least the last 5 million years with 

key indicator species fauna comprising bison, pronghorn antelope, and prairie dog. 

Hunter-gatherer occupation of the Southern High Plains encompasses a period 

currently recognised as stretching from 11,500 RCYBP through to Anglo-American 

settlement in the late nineteenth century (Johnson 1987,2006; Johnson and Holliday 

1995,2004). Late Pleistocene-early Holocene sites are however comparatively rare in 

the regional record (Holliday 1997). At Lubbock Lake, a regionally significant type 

site, the first well-dated appearance of LTFs do not occur until Middle Archaic contexts 

(ca. 5500 - 5000 RCYBP) some 6,000 years after the earliest evidence for human 

activities. Evidence for human activity and the commensurate numbers of recorded 

LTF appear to exponentially increase in Late Archaic deposits. Later contexts confirm 

this trend extends through to the Protohistoric period (ca. 500-300 RCYBP) when 

hunter-gatherer camps were directly observed by early explorers to the region 

(Newcomb 1963; Miller Morris 1997). The study of LTFs on the Southern High Plains 

is therefore currently bracketed by the period ca. 5,500-500 RCYBP. 

1.4.2. Southern Britain 

A secondary study area comprises the southern. portion of the British Isles 

encompassing some 31,000 square miles (Horsley 1979; Figure 1.2). The Severn 

Estuary forms the northern boundary in the west stretching east through Norfolk, and 

the Wash. The modern coastline bounds the area to the east, south, and west. An 

arbitrary 10-mile extension is placed around the terrestrial boundaries of the 

investigation area in order to encompass the potential for drowned landscapes and 

quality sites being identified, particularly in areas to the south and east of the region 
(Momber 2000). 
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The area encompasses a vast array of physical landscapes, which to a large extent 

are conditioned by the underlying geology and have been significantly altered by a long 

history of human intervention and manipulation (e. g. Lowenthal and Prince 1964; Muir 

1998). The north of the area stretches from the Cotswolds and the Severn Estuary in the 

west to the Fens of Norfolk in the east. Major drainages include the Exe, the Tamar, and 

the Parett rivers in the west; the Test, Avon, Arun, and Thames in the central southern 

area; and the Great Stour, Stour, and the Nene in the eastern area. The south and 

southeast of the study region is most intensively farmed for crop production whilst the 

southwest is predominately pasture. The climate pattern supports both deciduous and 

coniferous trees. Changeable weather is characteristic of these areas and they are 

strongly influenced by large moving weather systems (Sweeney and O'Hare 1992). 

Frequent night-time winter frosts and generally cold winters are common and can be 

severe (Lowenthal and Prince 1964). 

Evidence for the human re-colonisation of Britain is currently accepted to have 

occurred by around 12,600 RCYBP. The archaeological signature of these late Upper 

Palaeolithic peoples, although distinct, is largely restricted to cave sites in the Cresswell 

Crags region and to the Devonian formations of the southwest (Smith 1992; Darvill 

1996). Whilst exceptional but generally isolated anomalies to this scheme exist (Barton 

1992), it is not until amelioration of the climate at ca. 10,000 RCYBP that conditions 

conducive to the preservation of archaeological materials, and therefore sites, begin to 

increase. Wymer's (1977) gazetteer of Mesolithic sites in England and Wales remains a 

dated but much used resource in Mesolithic research; however, the lack of contextual, 

i. e. feature information, is problematic. 

1.5. Chapter Synopsis 

Hunter-Gatherer localised thermal feature technology is investigated in two volumes 

with particular reference to the archaeological record of the Southern High Plains 

Region of North America. Volume 1 represents the main body of this thesis research. 

A broad-scale survey of localised thermal features (Chapter 2) indicates that they are 

often encountered in the archaeological record and furthermore appear to be a 

fundamental component of hunter-gatherer sites. Previous studies of these features are 

typically characterised by atomistic and parochial perspectives focussing on site scale 

recording and analysis. A clear need is identified, for a regional-scale LTF `toolkit' that 

could provide a common structure from which to actively investigate these important 

feature types. 
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In response, a research design is devised (Chapter 3) with which to foreground the 

investigation of this feature class and integrate data across a range of scales. The first 

operative stage in this framework is the integration of previously recorded site data at a 

regional scale in order to form a baseline for the development of qualitative research 

structures. A multi-part research methodology formalises the research methods and 

maps out the steps necessary to complete the project. 

The Southern High Plains of North America (Chapter 4) is an ideal location in 

which to model the usefulness of this approach. Detailed presentation of relevant 

cultural, geographic, geologic, and palaeoenvironmental data are placed in a regional 

context. The current state of knowledge regarding anthropogenic thermal feature 

technologies is explored and forms the baseline for the present research project. 
The construction of a simple taxonomic key (Chapter 5) is designed as a practical 

theoretical tool for assessing the compiled regional sites dataset, identifying 

archaeological signatures with the potential to contribute to interpretative statements. In 

addition to its utility in the current project, the key establishes a common vocabulary 

that will allow future fieldworkers to identify and interpret LTF within a broader 

perspective of hunter-gatherer domestic fire technology. A three-part heuristic research 

programme is developed to practically test hypotheses drawn from the application of the 

hierarchical key to the regional database. 

Results of this programme are presented in ethnographic (Chapter 6), 

experimental (Chapter 7), and archaeological (Chapter 8) contexts. Ethnographic 

results (Chapter 6) explore the range of physical structures, processes, and concomitant 

cultural activities and meanings associated with LTF from a broad anthropologic 

perspective. Subsequently, the overall model is supplemented by empirically testing 

research hypotheses through experimental (Chapter 7) and fieldwork (Chapter 8) based 

research. The results illustrate the potential of exploring multiple strands of evidence 

and provide an extremely useful practical response to examining physical variables no 

longer available through engagement with the archaeological record. The spatial 

distribution of sites with identified LTF features is assessed at a regional scale (Chapter 

8) and quantitative analysis of this site distribution data is examined in relation to 

external geographic and political datasets. The resultant patterns are assessed in terms 

of their usefulness in developing predictive models for geographically prioritising areas 

for future research. The characterisation of the regional dataset through the application 

of the hierarchical key forms the baseline of this assessment. 
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The relative successes of the project (Chapter 9) are examined and discussed, and 

the potential for extension of the project to other regions tested. Drawing together 

disparate research strands and building on existing datasets, the project represents a 

robust method for the regional investigation of LTFs. The variability identified in the 

ethnographic and archaeological datasets indicates that the investigation of LTF is far 

more complex than is commonly accepted and further that this variability underscores a 

technological complexity that can yield important behavioural information. The 

Southern High Plains dataset is contextualised by examining the Southern British 

Mesolithic dataset and determining how applicable the research model is in 

understanding hunter-gatherer thermal feature technologies in a radically different 

geographic region. Lastly, significant conclusions (Chapter 10) are outlined and 

suggestions for further research posited. 

Volume 2 comprises a series of papers that supplement the research project. 
Figures accompanying the text for volume I are included separately in order so as not to 

obstruct the flow of the text, allowing for easier referencing. Stand-alone research 

projects (Appendices 1-5) are presented in their entirety as either scholarly papers 
(Appendices 1,2,4), presentations made at professional meetings (Appendix 3), or 

transcribed field notes (Appendix 5). Finally, the LTF site dataset for the Southern 

High Plains region of North America is presented (Appendix 6). 
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CHAPTER 2- BACKGROUND 

Abstract 
Hunter-gatherer manipulation offire and specifically its constrained utilisation in localised 
thermal features represents a major technological strategy that can oftentimes be identified in 
the archaeological record. Examination of the distribution of these structures (both spatial and 
temporal) reveals they are a ubiquitous component of hunter-gatherer archaeological sites. 
Variability in feature morphology and archaeological examination is explored through three 
separate research strands: micro-scale examination of individual features, macro-scale 
investigation offeatures within a site context, and wider synthetic studies dealing with cultural, 
temporal, and regional frameworks. Background research indicates that localised thermal 
features are well represented on archaeological sites with evidence for prehistoric hunter- 
gatherer activities. The archaeological signature of these features is highly variable and their 
investigation and interpretation have historically been largely on a piecemeal basis. The high 
rate of encounter in the archaeological record and potential for technologic analysis highlight 
the need to critically develop contextual approaches for their investigation. 

2.1. Introduction 

The controlled use of fire is a singularly human characteristic (Canti and Linford 

2000: 385) and an integral technology of both sedentary and hunter-gatherer human 

communities (Otte 2002; Wrangham and Conklin-Brittain 2003). The range of 
behaviour associated with fire technology (Figure 2.1) identifies a complex suite of 

activities that vary from site-scale production of heat and light necessary for survival 

through to the wide-scale management of landscapes at a continental scale (e. g. 
Bellomo 1994; Stewart 2002; Rolland 2004). While the production and manipulation of 

fire appears to be a human universal, its examination is herein limited to non-sedentary 

human populations subsisting primarily through hunter-gatherer lifeways. The culturally 

embedded nature of fire technology underlines the range and intensity of processes 

available to any one hunter-gatherer group and it should be assumed that this 

complexity extends, in greater and lesser forms, to any attempt to investigate hunter- 

gatherer communities regardless of temporal or geographic positioning. 
Localised thermal feature (LTF) are a small-scale site component within the 

wider framework of hunter-gatherer fire technology (Figure 2.1). Localised thermal 

features are defined here as non-portable, discrete, human-built structures (usually less 

than 3m in diameter), which have been utilised for a variety of social, economic, 

political, and ritual activities, all of which require fire as their catalyst. This definition 

deliberately subsumes the huge range of physical variation that has to date been 

recorded in archaeological surveys and excavation. Examples might be square, round, 
deep, shallow, deflated, stone-lined, or choked, but are all simply characterized by in- 

situ evidence for burning. 
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Research directed toward investigating LTFs is relevant to archaeology as hunter- 

gatherer datasets form the baseline for the enquiry into 99% of past human behaviour 
(Kroll and Price 1991: 3). An examination of the available anthropological literature 
indicates a large corpus of information has been generated on these feature types at a 
global scale (e. g. Binford 1977; Frison 1983; Kelly 1995; Black and Ellis 1997). 

The global distribution of LTFs identified through archaeological investigation is 
largely determined by two interrelated variables: 1) the palaeogeographic range of 
humans engaged in hunter-gatherer subsistence strategies and therefore potential for the 
identification of hunter-gatherer material culture within a particular site or region by 

archaeologists, and 2) the geographic distribution and research range of individuals and 
institutions with an agenda for investigating hunter-gatherer material culture. The 
intersection of these two variables has resulted in a situation in which westernised 
nations in Europe and North America have dominated the production, maintenance, and 
housing of the existing global dataset (Trigger 1986). This overarching political 
framework is crucial to situating research agendas, as it overwhelmingly fragments 

regions into smaller project areas, which require the production of a site report as proof 
of compliance with local and national governance (e. g. Roskams 2001). 

Geographically, LTFs have been identified on all habitable continents and are 
common components of hunter-gatherer sites in both cave and open-air site settings. 
The temporal distribution of identified sites indicates that the Homo genus comprises a 
number of species capable of fire technology. Homo erectus (ca. 2.5Ma - 0.5Ma) is 

presently the earliest of these, although archaeologically visible fire technology has not 
yet been clearly identified (Wrangham et al. 1999). Later Homo species H. 
heidelbergensis (ca. 650 - 250Ka), H. neanderthalensis (ca. 250 - 29Ka), and H. 

sapiens (ca. 15OKa -) sites all exhibit strong evidence for fire technologies (Stringer 

and Andrews 2005). It is clear from this evidence that fire technology is observable 
through the physical presence of LTFs on archaeological sites and should be expected 

when investigating the archaeological evidence from any late or post-glacial human 

community. 
The background for the investigation of LTFs identifies the signature and 

distribution of these features in the archaeological record. Variability in the 

examination of these structures is explored through three separate research strands: 

micro-scale examination of individual features, macro-scale investigation of features 

within a site context, and wider synthetic studies dealing with cultural, temporal, and 

regional frameworks. These diverse strands of hunter-gatherer investigation highlight 
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the potential for the development of a holistic contextual approach to thermal feature 

research based on the development of a heuristic research programme. 

2.2. Archaeological Evidence 

It is obvious that the visibility of LTFs in the first place is dependant on the ability of 

hunter-gatherer groups to actively ignite and control fire. Prior to the invention of the 

modem match in 1805, the technologies used in this process are themselves complex 

with long concomitant histories of research (e. g. Hough 1890). For the purposes of the 

present study, ethnographic observations indicate that all known and historically 

recorded hunter-gatherer groups are proficient in the production of fire. 

Ethnographies indicate that four methods of the human production of fire have 

been documented: 1) fire drills, whereby a stick is rapidly rotated in a depression in a 

second piece of wood; 2) fire saws, whereby an objective stick is rapidly drawn back 

and forth against tinder placed in a hollow in a second piece of wood; 3) fire plow, 

whereby a stick is rubbed in a linear grove in another stick; and 4) percussion, whereby 

two siliceous stones are struck together (Hough 1890; Davidson 1947; Gott 2002: 651). 

It is useful to note that the production of fire may not have been considered a time- 

consuming task as observations of North American Apache groups show they could 

ignite fire in less than 10 seconds, using only traditional methods (Hough 1890). 

Regardless of the variation in the technology by which fire was generated (which 

itself is rarely archaeologically visible), the identification of LTFs (i. e., the resultant 

physical remains of the fire lighting and maintenance) during the archaeological 

investigation of a hunter-gatherer site or within a wider landscape survey is a relatively 

commonplace event. Fieldwork methodologies that facilitate their identification 

include, but are not limited to: pedestrian survey, geophysical prospecting, geochemical 

prospecting, and various forms of subsurface excavation. It has been established that 

the hunter-gatherer use of fire has a long history and therefore it is no surprise when 

archaeologists encounter LTFs during research. 

Very generally, archaeological research projects have historically approached the 

examination of LTFs at and across three different analytical scales or foci. The smallest 

unit of measurement is the micro-scale, which deals with individual features or 

components thereof. The macro or site scale may be composed of multiple LTFs and is 

also the most commonly discussed in the archaeological literature. The largest scale is 

also the most rarely dealt with and considers LTFs in terms of wider regional, cultural, 

or temporal synthesis and discussion. The following sections examine the 
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archaeological evidence for LTFs from these three perspectives. Examples of 

individual features and groups of features within sites are called upon. The geographic 

focus of these examples is related to the current research project and therefore is heavily 

influenced by sites and features located on the Southern Plains of North America. It is 

hoped, however, that sufficient supporting evidence is presented to indicate that LTFs 

are a global phenomenon and a range of different sites and features should be expected 

within any geographic region (Figure 2.2). 

2.2.1. Micro-scale Research 

Site reports are the critical documents for providing detailed primary data on all aspects 

of the archaeological record. The identification and description of a feature is an 

excavation-oriented exercise. Descriptions generated in the field are, in general, 

unconditionally incorporated into site reports wherein some level of interpretation is 

afforded to and situated within a site discussion. The investigation of LTFs is primarily 

then a field-based activity. 

Identification 

The methodology of research conducted inevitably has an epistemological basis that 

conditions the way LTFs are engaged. Perhaps the most important distinction is 

between the vertical view encountered by excavation and the horizontal view observed 
by survey (Bradley 2003). Field methodologies therefore encounter and identify feature 

classes in different ways and at different intensities. 

The least intensive are the non-invasive approaches of feature identification. 

These include various forms of geophysical, geochemical, and remote observation- 
based prospecting. All three identify and therefore engage the feature in an off-site 

context. Geophysical methods have been successfully mobilised to identify LTFs and 
include soil resistance, magnetic (Figure 2.3a), and radar methods (Bevan 1998). A 

useful example of geophysical survey methods is Jones and Munson's (2005) 

investigation of temporary campsites on the Northern Plains of North America. This 

research involved the magnetic susceptibility survey of 21 prehistoric campsites and the 

results indicated a strong association between the resultant signal and the size and type 

of buried feature (Jones and Munson 2005: 35). 

The potential of geochemical methods to detect the presence of LTFs has long 

been recognised by the archaeological community (e. g. Cook and Heizer 1965). 

Despite this realisation, the application of geochemical techniques to hunter-gatherer 

sites has largely been confined to the application of phosphate analysis in the 
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determination of site boundaries (Proudfoot 1976). The increasing availability of multi- 

elemental geochemical techniques such as Inductively Coupled Plasma Accelerated 

Emission Spectroscopy (ICPAES) and Inductively Coupled Plasma Mass Spectroscopy 

(ICPMS) has facilitated a suite of elemental characteristics associated with the 

archaeological signature of LTFs to be identified. Recent application of these 

techniques has been used with some success to test whether LTFs can be characterised 
by increased levels of K, Mg, and P (Knudson et al. 2004). 

An emergent non-invasive technique with the potential for the identification of 
LTFs exposed at the modem ground surface is the manipulation of remote viewing data 

such as high-resolution aerial photography. The increasing availability of 

georeferenced orthoimagery (at resolutions up to 6in (15cm)) underscores this potential, 

especially considering archaeological expressions of LTFs typically range between 0.5 

and 1.5m in diameter. The author is currently unaware of any published application of 

high-resolution aerial photography to the identification of LTFs; however, an 

examination of the location of two known experimentally created features, shows the 

potential of this method (Figure 2.4). 

Moderately intensive archaeological approaches to the identification and 
investigation of LTFs include (in order of destructiveness) pedestrian survey (or walk- 

over), shovel-testing, and trial trenching. Pedestrian survey can obviously only 

encounter exposed features either on or at the modem ground surface or exposed in a 

cut section such as river bank. Both situations are the result of either insufficient 

sedimentation, necessary in order to bury the feature following abandonment, or active 

erosional processes working to expose an already buried feature. In either 

circumstance, the encounter of LTFs is indicative of a relatively unstable environment 

and the feature has most likely already been adversely affected by several taphonomic 

processes. Pedestrian survey will therefore most successfully identify LTFs in highly 

dynamic, eroding, or slowly aggrading settings (Figure 2.3b). Anecdotal evidence from 

long-time avocational archaeologists and ̀ arrowhead' collectors living in west Texas 

indicates that they often actively seek out LTFs, during their own pedestrian surveys, as 

LTFs are known to be useful visual reference points in the landscape for the recovery of 

smaller more ̀ exotic' items of aboriginal material culture. 
The recent successful identification and recording of LTFs in submerged contexts 

underscore the ability of underwater survey to locate features and sites in drowned 

landscapes (Momber 2000; Hans 2002). Preservation conditions recorded during these 

surveys often result in the recovery of organic materials that can provide critical 
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information not normally recovered by terrestrial approaches. For example, Dal Hans 

(2002) reports that the partially burned wood recovered within a submerged fireplace on 

a Ertebolle settlement exhibited evidence for gnawing marks from insects and fungi 

leading to the interpretation that dead wood was collected as the primary fuel for this 

feature (Hans 2002: 32). 

Shovel-testing and trial trenching both have the potential for encountering buried 

LTFs during their excavation. The success of these methods is obviously increased if 

coupled with the non-invasive methods already described. Although LTFs are perhaps 

the largest structural component of hunter-gatherer campsites, they are themselves 

relatively small in terms of the likelihood of encounter in a shovel-test or trial trench. 

Furthermore, the generally small size and ephemeral nature of hunter-gatherer material 

culture necessitates that matrix screening of the sediments excavated from either of 

these two methods be undertaken. While shovel-tests investigate a lower volume of 

sediments and cannot be excavated to the depth of trenches, they have the advantage of 

a greater likelihood that an LTF would be recognised during the excavation processes. 
In contrast, the author's experience suggests that the reorganization of LTFs during 

mechanical trenching is a notoriously difficult process. 
High-intensity archaeological approaches to the identification and investigation of 

LTFs involve hand excavation methodologies (Figure 2.3c). Excavation facilitates: 

high- resolution mapping of the structural components of the feature; collection of 

samples for archaeometric analysis; recovery of material artefacts contained within the 

feature fill, such as hearthstones, bone, and ceramics; examination of geometry; firing 

history; fuel load and type; taphonomy; and function. The level of recording associated 

with hand excavation obviously facilitates a higher level of data recovery. 

A range of modern archaeological methods, therefore, has the potential to 

encounter LTFs. Research questions developed for commercial archaeological projects 

operating within the remit of Cultural Resource Management (CRM) must plan to 

engage with the full range of cultural resources within a given area. The choice of field 

methodology will therefore be dependant on a complex set of factors not tailored 

specifically to the identification of LTFs. This realisation is important to the 

development of a strategy for investigating LTFs because any single feature type must 

be secondary to the overall aims of any research excavation project. 
As an example, the vast majority of archaeological fieldwork (>90%) carried out 

in the southwestern portion of the United States are Phase I surveys. This is due to the 

large geographic size of project areas, frequently aggrading depositional settings, and 
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type of archaeology expected to be encountered (limited evidence for highly mobile 

populations). Phase I investigations seek to characterise the extent of any cultural 

material within a project area. This is usually achieved through systematic pedestrian 

survey and limited shovel-testing with the objective being to identify and establish the 

boundaries of archaeological sites. Excavation occurs extremely rarely (less than 10% 

of investigations) in this region because the ability for developers to avoid sites 

identified during Phase I is very high. When excavations do occur, they are at first 

exploratory (phase II) and designed to test the significance of a site. Phase II 

investigations might consist of the excavation of several test-units across a known site. 

Phase III investigations happen only very rarely (estimated at a rate of less than five per 

decade) and comprise the excavation of large areas of a site. As such, Phase III 

investigations usually occur in advance of a site being destroyed or severely impacted. 

Field methodologies are dependant on the investigator and are scaled toward the phase 

of investigation undertaken. 

Regardless of these methodological differences in identification and recording, 
LTFs are perhaps the most common structural feature type recorded on hunter-gatherer 

sites (e. g. O'Malley and Jacobi 1978; Biesaart 1985; Boyd et al. 1987; Johnson 1987a; 

Healey et al. 1992; Solecki 1995; Palmer 1999; Thorns 2006a). Rather than adopting 

feature-based approaches, the excavation process has historically foregrounded the 

collection and analysis of transportable material culture, such as lithic and bone 

material, which can be analysed and displayed in off-site laboratory and museum 

contexts (Lucas 2001). 

Morphology 

On a global scale, significant variability is evident in the nature of the archaeological 

evidence for particular features at a specimen level (Table 2.1; Figure 2.5). Frequencies 

of encounter and preservation condition vary greatly by cultural group, age, type of 

feature, construction method, local geomorphology, modern and palaeoenvironmental 

conditions, and taphonomic issues. Ephemeral patches of stained sediment or clusters 

of burned artefacts are, however, perhaps the most often encountered LTF type. 

Discernable features are also frequently encountered; these range in geometry 

from discrete areas of burned sediment staining, large excavated pits choked with 

hearthstones and exhausted charcoal nodules, shallowly excavated basins with fine 

charcoal lenses preserved at the base, and tightly clustered groups of hearthstones 

preserved where the surrounding sediments have long since departed (Figure 2.5). 

Regardless of the justification for originally building these features, there is clearly a 
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huge range in the physical manifestation of LTFs that we observe during archaeological 

research. All these features and combinations thereof can be grouped in the 

terminological class here labelled as LTFs. 

Archaeological Evidence Site Archaeological 
Period 

Geographic 
Area 

Spatial clustering of burned Oakhanger 5, The Warren Mesolithic Europe 
artefact classes Stud I Site9 Late I Iolocene Australasia 

Burned sediment staining Shanidar3 Middle Palaeolithic Middle East 
within discrete area 

Abric Romani4 Middle Palaeolithic Europe 
Rekem 105 Upper Palaeolithic Europe 

Excavated feature with Culverwellb Mesolithic Europe 
indirect evidence of burning Zhoukoudian12 Lower Palaeolithic Asia 
(i. e. spatial proximity to 
burned materials) 

Excavated feature with Lubbock Lake? Archaic (US) North America 
direct evidence of burning Fell's Caves Palcoindian (US) South America 

Sibudu Cave10 Middle Stone Age (Africa) Africa 
Nukasusutok-5 (IIcCh-7)" Martimc Archaic Artic 

References: (1). Rankine et at. 1960; (2). Reyneir 1993; (3). Solecki 1995; (4). Vaquero & Pastel 2001; (5). Caspar & 
De Bie 1996; (6). Palmer 1999; (7). Johnson 1987a; (8). Bird 1988; (9). 1 foldaway et at 2002; (10). Cain 2005; (11). 
Hood 1981; (12). Boaza et at 2004 

Table 2.1. Example of the global variability in features interpreted as evidence for hunter-gatherer 
localised thermal feature technology. 

A typical example of an LTF encountered during fieldwork is FA14-1. Eroding 

out of the wall of an arroyo (deep gully cut by an intermittent stream), the feature was 

spotted by a rancher on his property in west Texas (Figure 2.6). Excavations were 
initiated by a crew of Museum of Texas archaeologists in order to record the feature 

prior to its complete loss to the ongoing erosional processes. The feature and 

surrounding occupation surface were entirely excavated, yielding some 225 artefacts 
(Backhouse 2003: 70). Feature morphology consisted of an elliptical basin-like pit 

measuring 91cm horizontally with a maximum depth of 21cm. A ring of hearthstones 

were recorded rimming the edge of the pit in the excavated portion of the feature 

(Backhouse 2003: 74) 

Hearthstones dominated the excavation assemblage (91.5%), all of which were 

macroscopically identified as caliche, a commonly available local rock type (Bretz and 
Horberg 1949). Preliminary colour and fracture analysis of the hearthstone assemblage 

suggested little breakdown of the individual nodules, indicating that the feature may 
have been used only once (Backhouse 2003: 71). Carbonized wood recovered from the 

feature fill was subjected to tree identification analysis and indicated that the primary 
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fuel source was Mesquite (Prosopis glandulosa) a native tree common in the area today. 

No macro-botanical remains were recovered within the feature fill and the structure was 

interpreted as a pit oven for processing vegetal matter. This interpretation was based on 

the recovery of large quantities of charcoal which are indicative of a low oxidising 

environment i. e., rapid burial following firing (Backhouse 2003). 

Another less pronounced example of an LTF illustrates the range in morphology 

represented in the archaeological signature of these features (Figure 2.7). The feature 

(FAPLK4- 1) was encountered during a large-scale pedestrian survey of 84,000 acres of 

ranch land carried out by Museum of Texas Tech University personnel on the Rolling 

Plains of west Texas and consisted of ca. 50 locally available rocks clustered in an area 

around lm in diameter. All the rocks appeared burned although there was no evidence 

for foodstuff in the form of bones or carbonised roots and seeds. No charcoal was 

observed nor was there any evidence for staining (tiny carbonised particles) mixed with 

the sediment matrix in and around the feature. Significant frequencies of flaked lithic 

material in the vicinity of the feature indicated the presence of hunter-gatherer activity 

and added some contextual support to its interpretation as an LTF. 

The surveyed landscape represents a highly dynamic geomorphic environment in 

which continuing aeolian transport of sediment and rapid flooding events contribute to 

expose dense concentrations of hunter-gatherer material culture on the modem ground 

surface. Due to these active processes, it is highly unlikely that the sediment component 

of any LTF will be preserved for investigation by archaeologists. Identified features 

such as the one pictured in Figure 2.7. comprise clusters of burned rock, which appear 

to be the result of deflated (or eroded) features that have themselves long since been 

eradicated. Identification of these features and differentiation from natural processes, 

such as range fires, is obviously challenging in these environments, and often requires 

careful examination of multiple lines of evidence before hearthstone clusters can be 

identified as LTFs. 

The two examples illustrate that the range of physical constructions available as 
LTFs are practically limited by local environmental factors, which serve to structure the 

technological options available to different hunter-gatherer communities living in 

different geographic regions (e. g. Kelly 1995; Smith and Winterhalder 1992; Torrence 

2001). Other practical constraints include: the physical setting, prevailing weather 

conditions, time of day, social context, human skill level, knowledge, available energy 

sources, raw materials, expected outcomes, and availability of tools (Torrence 2001: 74). 

The active interplay among these variables facilitates that a broad range of LTFs may be 
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constructed and potentially observed in the resultant archaeological record. It is 

therefore auspicious that LTFs are physical features that must conform to basic 

pyrodynamic principles in order to be useful in fire technologies. The range in feature 

variability and our ability to measure it is therefore always empirically relevant to 

archaeological research. 
Classification 

The identified variability in archaeologically derived field techniques for observation 

and the physical evidence presented by the LTFs themselves (Table 2.1) is commuted to 

the classificatory terminology used in reporting these features. A limited examination 

of a sample of 10 site reports identified 32 different descriptive terms commonly used in 

classifying LTFs at a site scale. All the identified terms can be grouped into one of 
three classes as either generic, descriptive, or functional (Table 2.2). 

Class 1 Classification 
Generic I Hearth' 

, Fire Features", Fire Hearths 

Descriptive 

Functional 

Slab-Lined Hearths2, Circular Clay Lined2, Rectangular Slab Lined2, Circular Unlined2, 
Roasting Pitt, Oven2, Fire Pits3' 9, Stone Filled Fire Pits3, Cylindrical3, Cylindrical With 
Round Bottoms3, Globular3, Bell-Shaped3, Basin-Shaped3, Truncated Cone Shaped3, 
Inverted Truncated3, Basin 5, Pits, Wood & Fire 5, Oxidized Basins, Stone Lined Basins, 
Piles Of Heated Stones5, Basin Hearth 6,9 

, 
Pit Hearth6, Scatters Of Ashes And Charcoal 6 

Broad-scale Bands Of Ash6, Smaller/Personal Hearths6, Hearth Complex7, Interior 
Hearth7, Exterior Hearth7, Disturbed hearths1°, caliche cobble lined hearthsl° 

Ceremonial hearth2' Roasting pit2, Earth Oven4, Roasting Pit Hearth6, Oven10 

References: (1). Drass 1995; (2). Lowell 1999; (3). Frison 1983; (4). Campling 1999; (5) Ellis 1997; (6) Solecki 
1995; (7) Timmins 1997; (8) O'Malley and Jacobi 1978; (9) Brown 1999; (10) Johnson and Holliday 1989. 

Table 2.2. Examples of typical terminology used In archaeological literature to classify localised 
thermal feature types. 

Generic terms such as ̀ hearth' are the most frequently reported class and are also 
the most interpretatively ambiguous. This class identifies the presence of discrete 

thermal features and appears to be characteristically applied to old world Palaeolithic 

sites in both open-air and cave-site settings (e. g. Carr 1991; Solecki 1995; Vaquero & 

Pastö 2001; Schiegal et al. 2003). Generic terminology is the most passive of the three 
forms of classification in that the definition of the feature is largely taken for granted, as 
in-site furniture, or considered peripheral to attempts to understand human behaviour at 

a site scale. 
The descriptive class is the second most common and also has the highest range in 

variability. Terminology at this level appears highly insular, often being regionally 

specific (e. g. Johnson & Holliday 1989; Radovanovi6 1996; Figure 2.8), site specific 
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(e. g. Solecki 1995), or researcher specific (e. g. Frison 1983). The functional class is 

less often directly employed and the least interpretively ambiguous. It also has the 

disadvantage of equifinality conflating the role of the feature to a specific technologic 

outcome (Thorns 2006b). The preceding discussion indicates that the three identified 

classes associated with LTFs have clear implications when extension to different scales 

of analysis is attempted. 
It should be equally obvious that the terminology LTF is also a generic 

classificatory term and in the light of the evidence presented thus far does little to 

enhance our understanding of hunter-gatherer domestic fire technology. This is an issue 

that will be returned to and expanded upon in the theoretical perspective; at this stage it 

is sufficient to indicate that the term LTF is itself original and therefore, for better or for 

worse, contains none of the theoretical baggage associated with the other identified 

classes. In addition, it should not be confusing as to which terminological scheme is 

being presented. Put simply, when I refer to features as hearths, pit ovens, or open 

griddle features, then I am using the investigator's terminology, whereas when I refer to 

different types of LTF, I am using my own schema. 

Archaeometric Techniques 

An increased emphasis on the application of archaeometric techniques to specific and 
largely internal elements of LTF analysis has dominated the recent literature (Figure 

2.9). These studies range from the environmental examination of feature fill samples 

(Perry 1997; 1999; Albert et al. 2002; Elbaura et al. 2003), the application of 

archaeomagnetic methods to dating and understanding site-formation processes (Gose 

2000; Gose et al. 2004; Lian and Brooks 2004), identification of fuel constituents 

(Thery-Parisot 2002), residue analysis recovered from hot-rock assemblages (Quigg et 

al. 2001; Buonasera 2005), geophysical detection methods in the field (Abbott and 

Frederick 1990; Frederick and Abbott 1992), taphonomic analysis of burned 

assemblages (Stiner and Kuhn 1995), and materials analysis, particularly of hot-rock 

assemblages (McDowell-Loudan 1983; Akins 1988; Frison 1983; Lintz 1989; Rapp et 

al. 1999; Brink and Dawe 2003; Thorns 2003,2006a). 

The application of archaeometric techniques is clearly important in understanding 
different aspects of the technological function of LTFs at the scale of the individual 

feature. The resultant inferences generated from these observations have had important 

implications in understanding hunter-gatherer subsistence strategies. A useful recent 

example is David Perry's macro-botanical analysis of hearth fill samples (Perry 1997; 

1999). The samples, independently dated to the Dutch Mesolithic (ca. 8750 - 5850 
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RCYBP), were examined macroscopically and microscopically for any remaining 

biological material. The results indicated a strong presence of vegetable matter within 

the feature fill, allowing Perry to hypothesize that the role of plants as a subsistence 

resource in the Dutch Mesolithic has been historically downplayed, a situation he 

attributed to the high archaeological visibility of faunal relative to macro-botanical 

remains (Perry 1999). 

Another useful example is in the application of archaeomagnetic methods to 

understanding and modelling active site-formation processes operating on LTFs in 

dynamic landscape settings (Gose 2000; Gose et al. 2004). This approach uses 

palaeomagnetic techniques to examine the thermoremnant magnetization of 
hearthstones following an episode of heating. Results indicate that the magnetic 

orientation of individual hearthstones become aligned when heated (provided heating 

does not exceed the Curie temperature for the geologic rock type being utilised (Gose 

2000: 416)). Additionally, when analysed statistically the archaeomagnetic data can 

reveal discrete components of heating, which can be informative in reconstructing the 

original temperatures at which hearthstones were heated. Archaeomagnetic methods 

can therefore be utilised in the examination of site-level behaviours, temperatures 

achieved during heating, and in issues of feature integrity i. e. determining the presence 

of a fireplace versus a hearthstone dump. This method is also useful in an assessment of 

site-formation processes acting on the structure of fireplaces after a camp has been 

abandoned. The technique is destructive, requiring samples to be drilled from the 

original `target' artefact. An advanced understanding of palaeomagnetic principles is 

also necessary in order to be successful. 
Research directions identified at the micro-scale have largely focussed on 

increasingly atomistic approaches to the analysis of LTFs. While these approaches have 

undoubtedly advanced our ability to locate and understand the function of individual 

features, they all require significant investment in terms of developing an expert 

knowledge base, capital outlay for equipment and analysis costs, and time necessary to 

develop a particular technique. Many of the archaeometric methods identified here are 

available to external researchers on a consultant basis. This situation has arguably 

resulted in exclusivity in the application of these methods to large-scale well funded 

projects, which consequently leave large gaps in our knowledge as modem construction 

projects are rarely distributed evenly over archaeologically significant regions. 

Equally important is the realisation that all the identified micro-scale techniques 

require the acquisition of fresh field-data. For example, in order to analyse hearthstones 
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by palaeomagnetic methods, the orientation of all field specimens needs to be recorded 
in the field by means of a special device or by casting a Plaster of Paris mould of the top 

of the targeted hearthstone (Gose 2000: 411). It would be impossible to `reorient' any 

hearthstones in museum collections and this technique therefore requires the creation of 

new projects to be a viable research option in the production of knowledge. Of obvious 

concern is the documentation and material evidence for LTFs that have been building 

up in public and private institutions over the previous century of archaeological 

research. These collections are largely not analytically suitable for modem micro-scale 

archaeometric research methods. 
There is currently no attempt, among archaeologists, at a cohesive approach to the 

identification, excavation, analysis, or interpretation of specific thermal feature classes. 

The majority of micro-scale research is directed toward the scientific investigation of 

components of thermal feature technology. Interpretation of specific LTF features 

appears to be largely dependant on a number of factors more often than not situated 

within the dominant theoretical paradigm. North American LTFs are invariably 

examined in economic terms of optimisation i. e. in rates of calorific output, resource 

choice, and technologic efficiency (e. g. Smith et al. 2001). In contrast, the social 

cohesive aspect of group bonding, which has been frequently observed, 

ethnographically dominates European discussions of LTFs (e. g. Galanidou 1997; 

Vaquero and Pastö 2001). 

2.2.2. Macro-scale Research. 

At the macro or site-scale, archaeologists have traditionally utilised the data from 

excavated LTFs in three distinct research directions: as direct evidence for the function 

of a particular site e. g. a hazelnut roasting camp; as a means for providing a temporal 

framework for a site through absolute dating techniques; and as a conceptual tool in 

site-structure research emphasising the relationship of features and discarded cultural 

material to infer spatial patterning of prehistoric behaviours. As with the micro-scale, 

the level of inference that these research directions provide is largely proportional to the 

scale and type of data recovery undertaken. 

Interpretative Potential 

Features encountered and recorded during archaeological investigation become 

candidates, to greater or lesser extents, in the production of interpretative statements 

aimed at identifying the dominant refuse-producing human behaviours occurring at the 

site scale. Due to their relative rarity in hunter-gatherer contexts, features take on an 
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especial importance in providing critical information to the production of interpretative 

statements. LTFs are arguably the largest and most often encountered feature on 
hunter-gatherer sites. Other less often encountered features include various forms of 

post and stake holes, which are the result of the anchoring necessary in the erection of 

above-ground wooden structures such as the frames of habitations, brush fences, or 

attendant facilities like drying racks. 
Feature encounter rates are not typically published by archaeologists working in a 

particular region, but it is useful to observe that a survey of the prehistoric sites located 

in the North American state of Texas recorded at least one hearth on 23.25% of the 
20,220 identified sites, comprising by far the most frequently encountered feature class 
(Biesaart eta!. 1985: 28). Additionally, the second most frequent class (12.15%), 

`burned-rock feature' would also be subsumed within the larger feature class LTF, 

further boosting the statistic to around 35% of recorded hunter-gatherer sites in Texas. 

The successful identification of features on an archaeological site commutes a level of 
integrity to the site and arguably adds an extra weight to the associated research value 

when considering preservation options. The identification, recording, and subsequent 
interpretation of LTFs are therefore crucial to the production of archaeological 
knowledge when considered within the site context. Single sites often contain 

numerous LTFs and a range of different technological processes and associated 
behaviours can often be identified. The aforementioned applicability of LTFs to 

radiometric dating methods in this instance allows a sequence of human behaviours to 
be developed at a site scale. In rare cases, the contexts of LTFs are so spatially confined 

that they intersect and cross-cut one another, allowing an extremely detailed sequence 

of site-formation processes to be constructed. 
An excellent example of LTFs at a site scale is 41 LU 1, area 10 located on the 

Lubbock Lake Landmark in northwest Texas (Figure 2.10). Meticulous ongoing 

excavations at this area have recorded a sequence of 11 intersecting LTFs (Backhouse 

2002). The features consist of subsurface pits and basins excavated into the sandy 

upland sediments, presumably in order to house various fire-based technologies. The 

features are choked with the remnants of this activity and include hearthstones, small 
burned-bone scrap, charcoal bits, and some lithic debitage. To date, around 30,000 

individual artefacts have been recovered from excavations, the majority of which 

comprise caliche hearthstones (Backhouse 2002). Sediments in and around the features 

are highly carbonised, consistent with the interpretation of their active use in fire 

technologies. Radiocarbon assays on the features have yielded 21 discrete dates (Figure 

46 



2.11) and indicate that the area was repeatedly visited by hunter-gatherer groups during 

the late Ceramic period through Protohistoric periods (ca. 1000 - 500 RCYBP). 

Despite the excellent level of preservation and density of recorded LTFs, no solid 

evidence for habitation structures has yet been identified. 

Morphological analysis of the recovered hearthstones suggests significant 

fracturing, a product of intense heating or utilization in water-boiling activities. The 

massive frequency of broken burned and calcined bone that was recovered has been 

interpreted as evidence for specialist activities such as marrow extraction and grease 

rendering (Hamilton 1998). Regardless of the human behaviours and concomitant 

technologies represented at this area, it should be clear that the examination of sites 

containing one or more LTF is typical within hunter-gatherer research. 
A second contrasting example of LTFs in a site context is taken from the well- 

published LTF assemblage recorded at the Middle Palaeolithic rock shelter site of Abric 

Romani in north-eastern Spain (Vaquero and Pastö 2001). This site exhibits significant 

evidence for Neanderthal fire-based technologies preserved in the well-stratified 

travertine layers. The horizontal location and size of the LTFs at this site are well 

established due to the underlying travertine construction surface, which has preserved 

thermal combustion events in the form of clearly delimited burn marks (Vaquero and 

Pastö 2001: 1212). The features themselves are characterized as homogenous layers of 

ash and charcoal. By relating the accumulations of ash and charcoal with the burn 

marks on the travertine surface, the excavators were able to determine which features 

represented in situ LTFs and which had been displaced by behavioural or taphonomic 

processes from their original contexts. 

The common factor in virtually all the available site-specific literature is the 

association of LTF data with the perceived economic function of the site. For example, 

Mithen (2000) seeks to understand the importance of hazelnuts to Mesolithic diet. 

Similarly, on the Southern High Plains of northwest Texas the recovery of a vegetable- 

roasting feature is interpreted as signifying greater reliance on plant resources during a 

period of perceived harsh climatic conditions (Johnson and Holliday 1989; 1995). At 

Pincevent No. 1. and many other Palaeolithic open sites, in Europe LTFs are interpreted 

in terms of tethering production and maintenance to specific spatial locations (e. g. Carr 

199 1). There are clear variances between the type, methodology, and theoretical 

framework of research conducted; moreover the focus of research at the site level tends 

to be artefact rather than context orientated. 
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Temporal Control 

The applicability of LTFs to absolute dating techniques has arguably had a negative 

effect on their value to understanding site-level behaviours. This appears to be directly 

related to the general lack of opportunities to obtain absolute dates in hunter-gatherer 

camp site settings. In contrast, LTFs offer an increased potential for recovering 

carbonised organic material necessary for radiocarbon dating the mainstay of modern 

archaeometric methods. Furthermore, the widespread adoption and economic viability 

of Accelerator Mass Spectroscopy (AMS) has resulted in the realisation that very small 

amounts of organic material can yield a useful date (Gowlett 1987). This situation, 

although not widely discussed, has likely resulted in a reductive perception of LTFs as 

reservoirs for providing temporal control to human occupation within the wider site 

setting (e. g. Kruger 1957). 

Systematic radiocarbon sampling of LTFs to provide a temporal framework of 

activity is a perspective positively embraced by Simon Foldaway and colleagues (2002) 

in their research conducted on the and margin of south-eastern Australia. This 

perspective resulted from the realisation that the eroded thermal features and artefacts 

they were encountering during pedestrian survey probably represented different times 

and behaviours that had been "lumped together" by the dynamic nature of the 

geomorphic setting (low deposition rates and frequent erosional episodes (Holdaway et 

al. : 353). Instead of focussing analysis on the artefacts, Iloldaway et a!. build a model 

of human presence and absence within the investigated valley system as evidenced by 

periods of hearth-building activities, over long times scales. This perspective facilitates 

the identification of broad shifts in population dynamics and provides a useful temporal 

framework for more traditional technological analyses of the stone tools recovered 

within the study area. Where features are buried in well-stratified contexts, then 

geoarchaeological approaches can be usefully employed to determine the relative 

sequence of cultural events represented. LTFs should be expected to be particularly 

useful in this respect because if they are visible in deeply buried contexts, then it is 

unlikely that they have been displaced from their original location, as is often the case 

with individual artefacts (Metcalfe and Heath 1990). 

Site Structure Research 

The recognition that humans perform actions in different spatial domains allows the 

possibility for the identification of these actions in the form of discarded material 

culture and residues encountered during the process of archaeological excavation 

(Vaquero and Pastö 2001). The corollary of the increasing availability of precise 

48 



artefact distributions is the theoretical engagement with concepts of the human use of 

space in both physical and metaphysical (or conceptual) sense (Robin and Rothschild 

2002: 162). Within the context of a hunter-gatherer campsite, the physical and 

conceptual space directly surrounding an LTF is an extension of the LTF, itself 

requiring detailed spatial analysis (Figure 2.12). 

The spatial behaviour of individuals at a site scale is an expression of cultural 
identity (e. g. Binford 1978; 1983; Galanidou 2000). The epistemological basis for site- 

level spatial approaches has developed directly from ethnographic observation, which 

primarily sought to identify and isolate site-level behavioural expressions that could be 

directly related to the static archaeological record (e. g. Gould 1978; Binford 1978; 

1983; Yellen 1977). Observations suggested that universal patterns of human behaviour 

may be solicited from the archaeological record and directly applied to groups in 

ecologically similar settings (Binford 1978). The normative statements this research 

generated had direct repercussions for the analysis of LTFs, an example of which is 

Binford's (1977) suggestion that: - 
When people are working at a job which requires the use of a hearth, they tend to 
carry out the task according to a spatial pattern which appears to be universal 
(Binford 1977: 149). 

From an archaeological perspective, two predictive models were generated with 

which to assess site structure and behaviour in relation to LTFs at a site scale. Leroi- 

Gourhan and Brezillon (1962) approached the problem inductively from the 

archaeological record, suggesting that the spatial variation in the recovery of discarded 

material was directly relational to the spatial location of LTFs (Figure 2.13). In 

contrast, Binford's deductive model of drop and toss zones around the periphery of an 

LTF, used direct analogy to interpret patterns encountered in the archaeological record 

(Binford 1978; Figure 2.14). 

The bulk of the ethnographic observations used in generating Binford's model 

focussed directly on the physical dynamics of activity within a hunter-gatherer 

campsite. Specific `universals' (or frames of reference) include: individuals sitting at 

right angles to an LTF when working directly with it, larger groups requiring more 

space with which to work around an LTF, small waste items are most likely to be 

dropped near the LTF whereas larger waste items are most likely to be tossed to the 

periphery of the area, large LTFs are most likely to occur in areas outside structures, 

people sitting outside around an LTF with no shelter alter their positions frequently in 

accordance with wind direction, it is easier to build a new hearth than relocate in 

relation to the old LTF when not confined by a building, areas around LTFs are 
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predominantly used as communal activity areas, and the size and variability of 

accumulations (associated with LTFs) are functions of group size and therefore 

occupation duration (Binford 1977; 1978; 1983; 1987; Yellen 1977; O'Connell et al. 
1991; Bartram et al. 1991; Stevenson 1991). These generalised statements are a useful 
baseline for assessing the physical constraints of working with an LTF, considering that 

the basic structure of the human body remains largely unchanged (Binford 1977: 163). 

The early optimism that these types of study could provide explicit patterns of 
behavioural information from the archaeological record has been dampened and 

replaced by an approach that emphasises the role of formation processes (e. g. Schiffer 

1983) in the interpretation of the spatial record (e. g. Stevenson 1985; 1991; Gamble and 
Boismier 1991; Wandsnider 1996; Galanidou 1997, Gran and Kuznestov 2003; Figure 

2.15). 

Increasingly complex understandings of site-formation processes derived largely 

from heuristic research have incorporated concepts of the temporal structuring of human 

activity over the course of a site's occupation (e. g. Stevenson 1985). These approaches 
identify the social nature of LTFs as multipurpose locations of activity where deposits 

often comprise a palimpsest of behavioural information (Binford 1983; Carr 1984; 

Galanidou 2000, Vallverdü et al. 2005). Recent ethnographic research reveals that 

spatial segregation of individual activities is the exception rather than the rule 
(Galanidou 2000: 257). An example of this is the relationship of sleeping preferences to 

the location of hearths. Galanidou's study of ethnographic groups suggested that 

"sleeping areas are always adjacent to hearths, but not all of a site's hearths are used for 

sleeping by" (Galanidou 2000: 250). Additionally, a strong correlation is identified 

between cultural identity and observed discard patterns around the hearth (Galanidou 

2000: 255). She further argues that extension of site-scale observations to inter-site 

scales may yield pertinent cultural signatures. An example of this kind of interpretive 

theory building from the archaeological record is Caspar and De Bie's (1996) spatial 

analysis of discarded lithic material in relation to hearth features at Rekem in Belgium. 

The results indicated human behaviours were spatially delineated by the technological 

stage of manufacture (Caspar and De Bie 1996: 455). This spatially oriented thesis is 

currently being supported ethnographically (e. g. Dawson 2002; Gron and Kuznetsov 

2003) and archaeologically by increasingly detailed analyses of hunter-gatherer 

occupation floors, which need not be bounded by physical structures (e. g. Kent 1990; 

Whitelaw 1994; Caspar and De Bie 1996; Spikins 2000; Vaquero and Pastel 2001; 

Robin and Rothschild 2002; Yvorra 2003; Grin 2003). 
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Recent research directions have concentrated on the empirical analysis of the 

material evidence rather than ethnographic analogy. An example is Marc Stevenson's 

(1991) size-sorting model, which predicts that size is an important variable in the 

displacement of discarded cultural material around an LTF. The larger the discarded 

object, the more likely it is to be kicked or scuffed during occupation of the site (Figure 

2.16). This model results in a similar distribution, through differently identified cultural 

processes, to Binford's (1978) drop and toss model (Figure 2.14). 

Two recent spatial models have adopted a more interpretative perspective on the 

material evidence. The statistical ring and sector model relates artefact density in 

relation to a central hearth and has been developed directly from Leroi-Gourhan and 

Brezillon's (1962) research at Pincevent No. 1. The model has been integrated in a 

suite of statistical tools (termed ANALITHIC) for the spatial examination of hearth- 

related assemblages at a site level (Stapert and Street 1997). Similarly, a contextual 

site-scale project, which seeks to integrate diverse research strands, has been proposed 

by Carr (1991: 221) as a potential alternative to the narrowly interpretive models 

outlined above. Carr's re-examination of the Pincevent No. 1 site demonstrates the 

utility of a wider contextual approach in providing a critical synthesis of hearth-related 

behaviours at a site scale. It is unfortunate then that all the models, including those 

proposed by Carr (1991) and Stapert & Street (1997), involve an implicit relationship of 

the LTF to feature-oriented activities and behaviours. In all these projects, very little 

attention has been paid to the life history and site-formation processes affecting the 

feature itself (Petraglia 2002: 242). 

The contextual relationship between discarded material culture and abandoned 
LTFs is clearly problematic in environments with low rates of sediment deposition. This 

situation has led some researchers to dismiss the utility of site-centric scales of analysis. 

For instance, Holdaway and colleagues suggest, "People in the past dropped artefacts or 

abandoned hearths for many reasons, most of which archaeologists have little hope of 

understanding" (Holdaway et al. 2002: 356). 

The theoretical development of site structure analysis has been paralleled, and in 

many respects precipitated by, a significant improvement in practical field 

methodology, recording, and analytical techniques. The need for fine-grained three- 

dimensional data capture and integration with feature information at a site level has long 

been recognised (White 1980; O'Connell 1987). The increasing availability of precise 

mapping-equipment technology, such as total stations, has facilitated a high-resolution 

approach to material provenance (Spikins 2000; Roskams 2001) and recognition of the 

51 



importance of a holistic approach to recording the spatial relationships of all artefact 

classes at a site level (Petraglia 2002). The analytical development of archaeobotanical 

(Balme and Beck 2002), material refit (Hoffman 1981; Caspar and De Bic 1996), 

geochemical (Frink et al. 2004), microrefuse (Metcalfe and Heath 1990; Simms and 

Heath 1990), statistical (Whallon 1973; 1974; Stapert and Street 1997), and taphonomic 

(Gifford-Gonzalez et al. 1985; Vallin et al. 2001) studies all have spatial properties that 

support the development of high-resolution site-structure analysis (Stapert and Street 

1997). 

2.2.3. Regional-Level Research 

Attempts to synthesise LTFs as discrete technological entities at regional scales across 
long time spans have concentrated on the human adoption of fire as an evolutionary 

milestone in the development of the homo genus (Otte 2002; Wrangham and Conklin.. 

Brittain 2003; Rolland 2004). Conversely, post-glacial approaches are largely absent in 

the archaeological literature. This situation appears related to the realisation that all 
known hunter-gatherer societies are capable of creating and utilising fire (Gott 2002) 

and due to its inherently expendable nature, cultural variation in the use of fire is 

difficult to observe from the archaeological record (e. g. lioldaway et al. 2002). 

One attempt at a wider-scale evolutionary approach is Thorns' (2003,2006a) explicitly 

economic discussion of fire features as cooking facilities in North America during the 

Holocene. He proposes a working model in which perceived increases in the 

archaeological evidence for rocks as heating elements in LTFs is directly related to 

land-use intensification and widening of the foraging spectrum as a function of time 

(Thorns 2003: 67). The resultant technologic sequence (Figure 2.17) is unabashedly 

unilinear in progression, overpowering the culturally specific variability recognised 
from the ethnographic record (e. g. Gifford-Gonzalez 1989; Kent 1993; Jones 1993), 

assuming a priori that all LTFs were constructed as cooking facilities and therefore 

diminishing its potential for the interpretation of the archaeological record at a regional 
level. 

Another example is the regional-scale analysis of slab-lined cylindrical basins in 

southwest Wyoming (Smith and McNess 1998), which focussed the analytical lens on 

LTFs, rather than artefact scatters as important markers in the repeated occupation of 

specific sites over long diachronic timescales. This important study illustrates the utility 

of features as markers for persistent places, where material remains for multiple hunter- 

gatherer occupations are often recorded superimposed on one-another. Smith and 
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McNess's research suggest that the features themselves are the determining factor in the 

reuse of specific locales. This interpretation is based on the assumption that the high 

initial energetic cost of building the features is dissipated by a long-term reuse strategy, 

exceeding 2,000 years in some cases (Smith and McNess 1998: 119). 

Regardless of the validity of the energetic optimizing hypothesis presented by 

Thorns or the long-term planning hypothesis presented by Smith and McNess, all three 

researchers illustrate that LTFs need not be seen as passive site furniture. Instead, LTFs 

can be the central focus of a research model, which builds up from site-level 

observations to facilitate a useful interpretation of regional settlement systems over long 

time scales. 

2.3. Thinking from Features, a Theoretical Background 

The archaeological investigation of LTFs as constructed by postglacial hunter-gatherer 

groups engages with David Clarke's prophetic `bad samples' in a very real sense 

(Clarke 1973: 16). A brief example, based on the southern British Mesolithic dataset 

illustrates the potential scale of this problem. If we let the population density be 0.25 

persons per square mile (following Smith's 1992 estimates for ethnographically 

recorded populations) then 31,000 square miles (the size of southern Britain) could 

support a population of ca. 8,029 hunter-gatherers. Let us say that this population is 

aggregated into 321 bands, which average 25 members each (following Kelly's 

1995: 211 observations for ethnographically recorded groups) and let us also say that 

each of these bands constructs and uses one LTF per day. Given these, admittedly 

crude assumptions, then we can predict 321 LTFs were being constructed per day, 

resulting in ca. 117,165 LTFs a year, and ca. 585 million LTFs should be expected to 

have been built between 10,000 and 5,000 RCYBP (roughly the British Mesolithic). In 

contrast, there are currently around 100 known Mesolithic-age archaeological sites, 

within Southern Britain, with evidence for LTFs, yielding a sample of less than 

0.00001% of the expected population. The foregoing gross calculation illustrates the 

relative importance attached to any archaeological discovery of post-glacial hunter- 

gatherer sites with secure contextual associations of LTFs. This situation also 

underscores the importance of developing a holistic approach, which can utilize the data 

already collected, whilst simultaneously integrating the results of modem investigations. 

Portable Material Culture and the Traditional Perspective 

An emphasis on research that prioritises the investigation of features contrasts with 

traditional modes of investigation, which tend to emphasise individual elements of 
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portable material culture (such as stones and bones (See Straus 2006)). The reliance of 

archaeological approaches on these constituents is unsurprising, given their intrinsic 

value for onward transport to laboratories, museum displays, and classrooms. It is 

important to remember also, that hunter-gatherers rarely leave a large archaeological 
`footprint' and the archaeological remains for hunter-gatherer campsites often consist of 

scattered ephemeral distributions of cultural material, where the identification of 
features is a relatively rare occurrence. Archaeologists must therefore, by necessity, 
derive the majority of the information that they collect from the most frequently 

encountered artefact classes. 
Preservation factors favour stones and to a lesser extent bones as being more 

likely to survive over time and therefore be recovered by archaeologists. In contrast, the 

often fragmentary traces of activity that represent most hunter-gatherer features are 
highly susceptible to numerous processes that will destroy their physical structure or 

render them effectively invisible to archaeological investigation (Sergant el al. 2006). It 
is interesting to note that programmematic statements identifying the need for 

examining site-formation processes have also been artefact rather than feature oriented 
(e. g. Schiffer 1983). Of course, the behavioural linkage between human-made facilities 

(such as hearths) and surrounding artefact scatters are difficult to establish. This is 

because many hunter-gatherer sites are composed of palimpsests of discarded cultural 

material (Straus 2006: 501). The nature of the record has, however, not greatly 
dissuaded lithic or faunal specialists from routinely making behavioural statements 
based on their analysis of recovered assemblages. In contrast, localised thermal features 

represent finite and identifiable expressions of human technology with concomitant use 
lives suitable for archaeological investigation. 

Traditional modes of research developing from antiquarian traditions of 

collecting, only encountered specific features on an infrequent basis and therefore, by 

necessity, were forced to examine hunter-gatherer technology largely from the materials 
that were available, invariably flaked lithic tools and debris. Over 100 years of 

archaeological data collection, throughout the globe, has arguably resulted in a situation 
in which the identification and examination of hunter-gatherer features are no longer 

anomalies that should be considered in isolation. However, there is a perceived absence 

of systematic attempts to integrate the data already recovered and it would seem that 

archaeologists are condemned to repeatedly analyse these features in isolation, at the 

periphery of the core technological classes of lithics, ceramics, and faunal material. A 
brief consideration of non-portable structural features such as LTFs clearly illustrates 
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the interpretative potential of emphasising the latter when examining the hunter-gatherer 

groups expressed in the archaeological record. 
Interpretative Potential 

Theory is a necessary a priori component of archaeological research, which structures 

the types of questions archaeologists ask and the ways archaeological data are 

interpreted (Johnson 1999). The process of archaeology is, however, circular and new 

theories and interpretations are developed a posteriori. Theoretical propositions are 

therefore politically influenced and exert significant sway on the range of possible 

interpretations applicable to the archaeological record (e. g. Hodder 1992; Boado 2001). 

Research directions pertinent to the investigation of thermal features are clearly a 

component of this overarching epistemology. Furthermore, the relationship is rarely 
formalised, resulting in a reliance on implicit assumptions, which influence the way we 

understand the archaeological record. Critical examination of these relationships must 
be undertaken in order to construct an informed basis for thermal feature research. An 

example of this type of assumed relationship is Marcel Otte's exploration of fire as a 

catalyst for human development: 

Fire constitutes a gathering agent of the social group, to exchange ideas, transmit 
knowledge and maintain individual cohesion. In the common meaning, the domestic 
"hearth" has more symbolic meaning than technological. This hearth is the place 
where one is reassured, protected and among friends. This "radiant" location around 
the fire constitutes from now on the basis of human society, where it is formed, 
consolidated and transformed (Otte 2002: 9). 

The preceding statement makes a useful contribution to thermal-feature research in a 

heuristic sense engendering debate and refocusing attention on the social context of the 

structure. It is impossible, however, to isolate the prevalent cultural milieu within 

which Otte made this statement. Human perception of fire and its associated meanings 

must be identified as a diachronic phenomenon, which cannot be reduced to an 

essentialist perspective. 

In contrast, the prioritisation of a single feature type has been attempted only 

rarely. A notable exception is Timothy Pauketat and Susan Alt's (2005) investigation of 

the postmold (post hole), a feature often recorded during archaeological research on 

residential Mississippi River basin sites. The theoretical basis they use for this research, 

which they term `historical processual methodology', draws on multiple lines of 

evidence to assess the variability identified in a specific feature class (postmolds). The 

research stems from dissatisfaction with previous archaeological investigations of these 

features and the inherent problems largely mirror those identified for LTFs and are 

worth quoting at length. 
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Archaeologists struggle to define them (post molds), try not to overlook them, 
confuse them with animal burrows and, all too often, relegate them to the 
background of interpretations. Typically, once identified, counted, and measured, 
they are lumped together as a static type of archaeological feature or as a benign 

characteristic of houses, settlements, or monuments. Treated this way, they are 
almost meaningless background noise in the larger interpretive schemes of 
archaeologists (Pauketat and Alt 2005: 215, emphasis added). 

Following from this realisation, Pauketat and Alt turn the conventional approach 

to analysis on its head by prioritising the practical examination and interpretative 

theorisation of postmolds. They use these features to explain human behaviour across 

time and space in the Mississippi River basin. The result is a highly original 
interpretation, which foregrounds the selected features through the holistic use of 

multiple scales and lines of evidence (Pauketat and Alt 2005: 232). This interpretative 

approach, arguably compatible with more traditional modes of inquiry, appears highly 

suitable for the investigation of large heterogeneous datasets, such as those expected for 

hunter-gatherer LTFs. While labelling the present research project as a component of 

`historical processual methodology' is perhaps unnecessary, the underlying 
interpretative perspective is adopted here in the examination of LTFs. 

2.4. Summary 

The preceding discussion suggests that a clear relationship exists between the scale of 

investigation and the ways in which the interpretation of LTFs can inform 

archaeological research. As analytical focus is drawn back from the micro-scale of the 

site to the wide-scale of the region or continent, then variability is subsumed in larger 

political structures, which trend toward economic explanation. Concomitantly, LTF 

research has concentrated on aspects of the particular, resulting in the development of 

an atomistic perspective, which has proved most fecund to site-level discussions. Site- 

structure analysis is arguably the only exception to this rule, in generating bridging 

models, which have multi-scalar diachronic potential. 
Based only on the presented archaeological evidence, it is clear that LTFs are 

ubiquitous components of hunter-gatherer material culture on a trans-global scale and 

furthermore, that they present the opportunity to provide significant insight toward 

social, economic, and political research directions. Over the last 20 years, researchers 

have identified, excavated, recorded, and analysed LTFs in very different ways. 

Unfortunately, the information generated by this process has been largely restricted to a 
burgeoning library of descriptive site reports and a lesser number of state-of-the-art 

archaeometric analyses. Consequently, there has been very little development toward a 
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critical understanding of hunter-gatherer fire technology in its own right. Considering 

the quantity and quality of information that can be derived from one feature or one 
hearthstone, it should be clear that the examination of hunter-gatherer fire technology 

through the LTFs observed in the archaeological record warrants serious attention. 
Heuristic approaches generated from and grounded in regional datasets represent a 

practical means by which we can begin to fill the gaps identified in the archaeological 
literature and therefore present a broader understanding of hunter-gatherer fire 

technologies. 
The analysis of LTFs, as constructed and utilised by prehistoric hunter-gatherer 

groups, has been largely under-theorised by the archaeological community. The direct 

results of this situation have led to a perceived disconnection between the technological 

attributes of LTFs and their human manufacturers through the homogenisation and 

subversion of interpretation largely by implicit ethnographic and political assumption. 

In North America, this has largely resulted in a restrictive focus on economic 

production, empirically quantifiable in terms of (largely calorific) output(s). In Europe, 

a sense of historical `humanness' appears to have pervaded the recent literature, 

arguably resulting in a past where hunter-gatherer groups made camp each night sitting 

at specified distances from a homely flame while regaling one-another with stories and 

song. Unfortunately, these interpretative positions are probably more informative of the 

differences in the ontological status of archaeological research within these two distinct 

geographic areas than they are of any real hunter-gatherer behaviour. 

Hunter-gatherer domestic fire technology, identified in the archaeological record 

as LTFs, will be explored through a case study of the Southern High Plains (for which a 

detailed dataset is needed [Chapter 3]). Research progresses through four research 

strands: 1) a taxonomic key, to identify variation in the current dataset; 2) ethnographic 

research; 3) experimental research; and 4) fieldwork. The results of these studies will 

be used to create models of hunter-gatherer fire technology on the Southern High Plains 

and ultimately to asses the usefulness of such an approach in this setting and the 

relevance for its extension to other geographic regions. 

57 



58 



CHAPTER 3- APPROACH AND METHODOLOGY 

Abstract 
An integrated research project for the investigation ofLTFs is presented. The project utilises 
cultural resource site records on file at government agencies as the basis for the development of 
a regional database. Compilation of the information required the creation of a third and 
combined record format. The assembled records were ordered into archaeologically useful 
groups by applying a classificatory structure. The resultant dataset was queried in order to 
examine variation in the physical evidence for LTFs in the archaeological record of the 
Southern High Plains of North America. A Geographic Information System (GIS) project was 
designed in concert with the data collection, in order to integrate the sites database, and by 

which to present the available data geographically. Subsequently, focussed research questions 
identified in the regional database, were investigated through a complementary phase of 
heuristic research. This phase engaged the physical record through ethnographic, experimental, 
and field-based research, focussing on site and feature specific problems that have the potential 
to be meaningful at a regional scale. The results of this problem-oriented phase not only 
contribute empirically to the understanding of hunter-gatherer fire technology, but also 
additionally open up new avenues of inquiryfor further rounds of research. The outlined 
methodology is ultimately, therefore, recursive and forms the basis of a project for the 
continued research of hunter-gatherer fire technology on the Southern High Plains. 

3.1. Research Approach 

A research model for the understanding of the production and use of localised thermal 

features by hunter-gatherer populations is introduced. Practically, the research 

programme examines the physical evidence for LTFs in the archaeological record and 

situates the results in an active framework of ethnographic, experimental, and ongoing 

archaeological research. The programme is focussed at the regional scale and the 

Southern High Plains of mid-continental North America is selected as an ideal region 

(Chapter 4) within which to assess the usefulness of this approach to understanding 

hunter-gatherer fire technology. 

Within this project, two task stages are identified as being methodologically 
distinct: data capture and heuristic research (Figure 3.1). Data capture involves the 

categorization of the Southern High Plains LTF dataset through the application of a 

simple classificatory structure (Chapter 5). Heuristic research (Chapters 6& 7) targets 

selected research priorities identified during the data capture stage. The latter research 

feeds back into the overall development of the interpretative project and its relevance to 

understanding prehistoric fire technology on the Southern High Plains (Chapter 5). 

Heuristic research projects, as presented here, comprise ethnographic, 

experimental, and fieldwork-based approaches (Darvill 2002) which offer critical 

insights for investigating exhausted technologies such as the LTFs recognized in the 

archaeological record. These conventional approaches allow archaeologists to engage 

with and conceptualise the dynamic properties of working with and controlling fire for 
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various tasks and how these may be physically represented. Implementation of this 

model is practically achieved by following a standard sequence of research activities, 

which can be summarised as: - 
1. Identification of variability in the regional LTF archaeological dataset; 

2. Critical examination of the sources and context of this variability; 
3. Development of research questions to qualitatively examine the identified 

variability; 
4. Undertaking of practical investigations to address these research questions; 
5. Discussion of the results in terms of the regional dataset; and 
6. The development of suggestions for future research. 

3.2. Research Method 

A panoptic research methodology was developed, within the wider theoretical 
framework (Chapter 5) to practically achieve the stated research objectives (Chapter 1). 

Throughout the project, methodological considerations were contextually dependant on 
the stage of research and the task at hand. At the core of the research method is the 

necessity to successfully isolate and capture feature-specific information from state- 
level archaeological site records. These records, while not designed solely for recording 
LTFs, do represent the most comprehensive accounts for nearly 100 years of 

archaeological research on the Southern High Plains. Feature data extracted from these 

records therefore is critical, forming the base-data for the overall research project and 
informing the design of the subsequent ethnographic, experimental, and fieldwork 

research. Extraction of relevant data is achieved through the application of a taxonomic 

key (chapter 5) which seeks to classify the types of physical evidence identifiable in the 

state-level archives. The development of a computerised database and related 

geographic information system (GIS) project with which to practically store, search, and 

analyse site data is set out in the following section (3.3). 

The methodologies utilised for specific elements of the heuristic research 

components were problem orientated and therefore not applicable to all datasets 

considered in the overall project. Therefore, general methodological considerations 

only are presented for these activities (section 3.4). Details concerning the specific 

methodologies of individual experiments arc presented in the appendices (see 

Appendices 1-4). 
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3.3. Data Capture and Coding 

The first stage in the examination of aboriginal fire technology on the Southern High 

Plains was the assessment of the evidence gathered thus far by investigators working 

within the region. These data were then sifted, examined for geographic relevance, 

coded, and checked for errors prior to being available for output (Figure 3.2). Much of 

this phase of research was desk based and completed electronically. 

Over 75 years of archaeological research has been undertaken within the study 

area (Chapter 4) and documents regarding these investigations are available in the form 

of: site reports, site-nomination records submitted to the state and/or national 

governmental organisations, the living memory of the investigators conducting the 

work, and the physical evidence for archaeological work occurring at a particular 

location. The most consistent and standardised form of information among these is the 

site survey form which, by law, is a necessary requirement in order to recognise the site 

as a specific entity at both state and national levels. 

Unfortunately, the information contained on site-survey forms varies from state to 

state and has also changed over time within states. In addition, the quality of 
information reported is dependant on the skill and experience of the individual 

responsible for filling in the form as well as the amount of time, resources, and 

methodology deployed at the site being reported. These limitations result in site-survey 
forms that are often clearly less than ideal for assessing the regional archaeological 

record. They are, however, in many cases the only record available for individual sites 

and with over 1000 sites identified in the current research area, it would be practically 
impossible to visit all these sites individually. In any case, many of the archaeological 
features and material recorded on these sites and recorded on these forms are no longer 

available for inspection as they have been negatively impacted by archaeological 
investigation and construction work, or they have been eroded or buried by later 

sedimentation (Potter 2006). The forms are therefore critical historic records of 

prehistoric sites that oftentimes represent the only remaining available information. 

The geographic focus of investigation intersects two states with roughly 75% of 

the area in the modem state of Texas and 25% in the state of New Mexico (Figure 3.3). 

Two datasets were identified, which contain site-survey information for all recorded 

prehistoric archaeological sites within this region. 
The advantages of utilising data recorded on site-survey forms for the current 

programme of research are that they consistently contain brief and concise records of 

the types of features observed at individual sites. The cultural resource records for both 

61 



Texas and New Mexico have recently been entered into electronic format and are 

searchable from off-site locations through restricted access databases. The electronic 

format greatly expedites the number of records that can be interrogated within a limited 

time-frame of data collection and without the expense of travelling to the government 

entity responsible for their curation (housed at the cities of Austin, Texas and Santa Fe, 

New Mexico respectively). The relative newness of the technologies involved in data 

capture i. e. intemet-ready secure databases, means that the rapid assimilation of large 

datasets across two state boundaries would have been very difficult to achieve less than 

ten years ago. Currently, no national database of prehistoric site data exists for the 

United States. 

Texas Section 

Site-survey forms filed in Texas are held at the Texas Archaeological Research 

Laboratory (TARL) for the Texas Historical Commission, (TIIC) the state agency 

responsible for historic preservation. Filing of site-survey forms is a requirement of the 
National Historic Preservation Act (NHPA, 1966) and the Antiquities Code of Texas 

(1969) and is therefore a foundational aspect of compliance within modern Cultural 

Resource Management (CRM) research. It is important to note that both the identified 

laws governing archaeological research in Texas are geared toward sites located on 
federally owned lands. In contrast, 90% of Texas archaeological sites are privately 

owned and by law remain the personal property of the landowner (THC 2006: 1). The 

archaeological process in Texas is therefore heavily weighted towards the identification 

and reporting of sites on public rather than private land. 

Upon receipt of a site-survey form, the Texas Historical Commission assigns a 

unique trinomial designation to all recognised archaeological sites in the state of Texas_ 

The trinomial designation consists of three separate elements. The first element is the 

number 41, which signif ies that site is located in the 418` state of the United States i. e., 
Texas. All sites in the database will therefore begin with the prefix 41. The second 

element is an abbreviation of the county within which the site is located, an example 
being LU for Lubbock County or PO for Potter County. The last element is a sequential 

designation based on the current number of sites identified in the particular county. For 

example if 121 sites had previously been recorded in Lubbock County, then the next 

designation would be 41 LU 122. The trinomial system is not used by all states in the 

continental United States but provides a unique reference to code archaeological sites, 

while retaining some information useful for quickly referencing sites to particular states 

and counties. 
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Data from completed site forms submitted to the Texas Historical Commission are 

regularly inputted into the Texas Historical Commission's Restricted Cultural Resource 

Information (RCRI) maintained at TARL. This compiled database is known as the 

`Texas Archeological Sites Atlas' and is made available to off-site users via secure 

internet connection (Note: The state of Texas uses the spelling variant `Archeological' 

and this usage is retained when referring to Texas cultural resource infrastructure). 

Access to the database is dependant on professional qualifications and is not typically 

made available to members of the general public. Fears concerning looting and 

vandalism are appropriate in the often vast landscapes of North America and therefore 

security concerning the location of individual sites is a legitimate concern (McAllister 

2000). Access was granted by Daniel G. Julien (Director of Texas Historical Atlas 

Program) on February 12th 2003. 

The database has several options for querying site records and sites can be 

identified by map address, county search, United States Geological Survey (USGS) 

quadrangle (1: 24,000 maps), trinomial search, or keyword search. For the current 

research, sites were queried by County. Texas counties are typically between 900 and 

1500 square miles in extent. A total of forty-four counties containing nearly 4,000 

archaeological sites were identified within the Texas study area (Table 3.1). 

New Mexico Section 

Site-survey forms filed in New Mexico are held by the New Mexico Office of Cultural 

Affairs, Historic Preservation Division located in Santa Fe, the state agency responsible 

for historic preservation. The Archaeological Records Management Section (ARMS) 

deals directly with site records. As was the case with Texas, the filing of site-survey 

forms is a requirement of the NHPA (1966). It is again important to note that the 

identified laws governing archaeological research in New Mexico are weighted toward 

the identification and reporting of sites on public rather than private land. 

Upon receipt of a completed site-survey form, ARMS assigns a unique identifier 

to all recognised archaeological sites. The identifier consists of the prefix LA 

(Laboratory of Anthropology, Santa Fe) and a sequential numerator. For example, the 

site LA2455 would indicate the two thousand four hundred and fifty-fifth site identified 

in the State of New Mexico. The sequential system of site numbering contains no 

information as to where the site is located other than in the state of New Mexico. 
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County County Totally in County She In Study Area Total Number of Site 
Study Area (Sq. Miles) Identified in Countyý* 

Andrews N 1467 53 
Armstrong Y 914 14 
Bailey Y 827 9 
Borden N 726 14 

Briscoe N 856 548 
Carson Y 923 76 

Castro Y 898 27 
Cochran Y 775 1 
Crane N 160 30 
Crosby N 887 148 
Dawson Y 902 11 
Deaf Smith Y 1497 18 
Dickens N 354 26 
Donley N 401 26 
Ector N 893 19 
Floyd Y 992 85 
Gaines Y 1502 66 
Garza N 587 661 
Glasscock N 279 5 
Gray N 865 72 
Hale Y 1005 42 
Hall N 16 68 
Hemphill N 75 28 
Hockley Y 908 2 
Howard N 806 87 
Hutchinson N 132 220 
Lamb Y 1016 8 
Lubbock Y 899 125 
Lynn Y 892 9 
Martin Y 915 41 
Midland N 828 39 
Mitchell N 79 89 
Motley N 340 28 
Oldham N 878 260 
Parmer Y 882 7 

Potter N 577 348 
Randall Y 933 78 
Roberts N 536 130 
Swisher y 900 38 
Terry Y 890 29 
Upton N 68 48 
Wheeler N 71 20 
Winkler N 241 77 
Yokum Y 800 2 
Total 31,392 3,732 

Average 713.5 85 
0 all archaeological sites within the county (study area may be smaller), data accessed from TAKL between teb. 03 and Dec. 05. 

Table 3.1. Data for counties located within the Texas portion of (he study area. 
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Data from completed site forms submitted to ARMS are regularly inputted into 

the New Mexico Cultural Resource Information System (NMCRIS) database. This 

database is made available to off-site users via secure internet connection. Access to 

this service is again dependant on professional qualifications and is not typically made 

available to members of the general public. Access was granted by Karyn de Dufour 

(Archaeologist, ARMS) on July 25 ̀h 2003. 

The database allows access to site records through a number of different search 

options. Sites can be identified by LA number, site name, other site number, United 

States Geological Survey (USGS) quadrangle (1: 24,000 map), and Universal Transverse 

Mercator (UTM) coordinates. New Mexico counties are typically larger than their 

Texas counterparts and a total of 8 counties were identified within the New Mexico 

study area (Table 3.2). Because county data were unavailable for New Mexico, sites 

were instead queried by UTM coordinate ranges (Table 3.3). These searches 

necessarily covered rectilinear geographic areas that were not concurrent with the study 

area (Figure 3.4). A total of 7,896 archaeological sites were identified within this area 

(ARMS searches executed January 14th and 15`h 2004). Because the UTM search area 

was significantly larger than the study area, sites identified were subject to a further cull 

following the development of the Geographic Information System (GIS) component of 

the project (Figure 3.5). 

County County Totally in Study County Size in Study Area 
Area (Sq. Miles) 

Chaves N 1025 
Curry Y 1406 
De Baca N 462 
Eddy N 153 
Guadalupe N 510 
Lea Y 3125 
Quay N 
Roosevelt N 

1540 
2296 

Total 10,517 
Average 1,314.5 

Table 3.2. Data for counties located within the New Mexico portion of the study area. 

Southwest Coordinate I Northeast Coordinate 

North East North East 
3540854 559008 1 3887427 673666 

Table 3.3. UTM (North American Datum (NAD) 1927 datum) coordinates for the search area in 
the New Mexico portion of the study area. 
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3.3.1. Search Criteria 

Site forms for all prehistoric archaeological sites located within or adjacent to the study 

area were individually accessed and queried for references to LTF technology. Form 

inspection was on an individual basis and the type of search dependant on the recovery 
location (i. e., site located in Texas or New Mexico portion of the study area). In all 

searches, the physical evidence for hunter-gatherer fire technology included formally 

constructed features with evidence for burning, charcoal staining, hearthstones, burned 

bone, burned vegetable matter, or any feature identified by the original investigator as 
being culturally burned. The search criteria for the site data aims at identifying as 
representative as possible a sample of sites with evidence for hunter-gatherer fire 

technology and are therefore not an exhaustive list of archaeological sites with such 
evidence. In any case, as the regional record is clearly incomplete and the 

archaeological record a sample of the total population, such a list would obviously be 
impossible to construct. 

Site forms submitted for prehistoric sites located in Texas usually contain 
information regarding cultural features observed, although this is often not the case on 
early site forms (pre 1970) in which information appears to be highly variable. On more 
recent forms, cultural feature information is assigned a separate entry field. Input in this 
field is generally non-standardised, allowing the free-text entry of an infinite variety of 
descriptive statements (Table 3.4). 

Site Feature Description 
41AD22 hearth stone lined; hearths are possible, but badly eroded and scattered 

41BI228 massive hearth area 

41CB140 Two burned caliche hearths set on the eroded surface. They arc both ca. 1 meter in 
diameter and parallel the caprock's edge. Only two flakes were found around the hearths. 

41GR120 6 hearths see feature list for detail #I partially exposed on surface 33" N/S by 29 " EAV 
sandstone slabs extends to 6 inches to 8 inch below surface #2 sandstone slabs, charcoal 
sample 14 inch diameter; #3 large sandstone slabs on top no dimensions. #4 some ashes 
(rock type not given) 18 inch L by 15" W deep. #5 covered with sandstone slabs 32 inches 
N/S by 30 inch E/W by 10 inches. #6 burned ash lens 16 inches across? Assoc. bone and 
charcoal. Charcoal sample from hearth #2 collected. 

41 LU27 Burned caliche forms two distinct concentrations that had similar elevations. The majority 
of caliche from this site is highly burned and two concentrations probably represent 
disturbed hearth features that were not identified in the field. 

* all data accessed from the TARL restricted access database. 

Table 3.4. Example of feature descriptions contained on site-survey forms in the Texas portion of 
the study area. 
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The free-text entries necessarily subsume all possible feature classes and are not 
just restricted to the description of LTFs. Additionally, evidence for LTFs is often 

present within other portions of the survey form and need not necessarily be confined to 

the feature description. For example, hearthstones, a useful indicator of thermal feature 

technology, may be recorded in the sites artefact manifest but not in the feature 

description. For these reasons, site-survey forms relating to sites in the Texas portion of 

the study area were subject to the following search criteria: 

1. All forms were inspected with particular attention placed on the ̀ Cultural Features' 

field. If evidence for LTFs was identified during this inspection, then the site was 

marked for inclusion in the research dataset. 

2. All forms were electronically searched using standard keywords: 

a. `Hearth' 
b. `Fire' 
c. `Hot-rock' or `Hot rock' 
d. `Hearthstone' 

e. `Charcoal' 
f. `Fire Cracked Rock' or `FCR' 
g. `Burned' and `caliche' 
h. `hidden' 

If no evidence for hunter-gatherer fire technology was identified during these 

searches, then the site was not included in the research dataset. Older sites with limited 

descriptive information or younger sites with poorly completed survey forms would 

probably not be included in the research dataset, regardless of whether evidence for 

hunter-gatherer fire technology had been observed at the site by the original 
investigator. 

Site forms submitted for prehistoric sites located in New Mexico also usually 

contain information regarding cultural features observed. New Mexico site survey 

forms are more standardised than their Texas counterparts and a list of formal feature 

definitions is often utilised for site-survey form purposes. Although new features can be 

added to this list, over one hundred are formally defined (New Mexico Office of 

Cultural Affairs Historic Preservation Division 1993, appendix 7,55-58). Of these, 11 

are directly relevant to hunter-gatherer fire technology (Table 3.5). 

Although not formally defined in the NMCRIS user manual, fire-cracked rock 

concentrations can be added to the above list. Searches of the New Mexico data were 

undertaken and sites included in the research dataset if one or more of the formal 

thermal feature definitions were identified. As with the Texas data, if no evidence for 

hunter-gatherer fire technology was identified during these searches, then the site was 

not included in the research dataset. Again, older sites with limited descriptive 
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information or younger sites with poorly completed survey forms would most likely not 
be included in the research dataset, regardless of whether evidence for hunter-gatherer 

fire technology had been observed at the site by the original investigator. 
Feature Description Related Features 
Type 
Ash Stain A distinct coloration of areas of soil on a site, usually bounded. Ash charcoal stain, dump, 

stains are distinctly grey in colour, and may include bits of charcoal hearth midden 

Burned Rock Large dense concentrations, often mounded, of fire cracked rock hearth, mescal pit, ring 
Midden (FCR), usually associated with large-scale plant processing. Although midden, roasting pit, sweat 

other cultural material is usually present in the midden, FCR is lodge 
predominant 

Charcoal stain A distinct dark coloration of areas of soil on a site, usually bounded. ash stain, dump, hearth, 
Use for all surficial stains which are believed to be cultural but which midden 
nature is indeterminate 

Formal or informal concentrations of historic trash, containing ash stain, charcoal stain, 
Dump individual or multiple episodes of deposition. Use for all ash or coal- midden 

cinder dumps. Validation: historic components only 

Hearth An extramural, localized area of controlled intentional burning, ash stain, burned rock 
Encompasses all surficial fire-related phenomena including fire pits, midden, charcoal stain, 
formal hearths, fire rings, burned rock rings, fire deflectors, and slab- homo/oven, mescal pit, 
lined hearths. Hearth does not include standing fireplaces or chimney pottery kiln, ring midden 
remnants. Such items should be entered as part of aI louse Foundation roasting pit, sweat lodge 

Homo /Oven An enclosed space used to heat objects placed within its bounds. brick kiln, coke oven, 
Includes earth ovens, oven pits, mud ovens, and bread ovens hearth, kiln, lime 

kiln, mescal pit, pottery 
kiln, roasting pit 

Kiln Any of various ovens used for hardening, firing, burning or drying brick kiln, coke oven, lime 
substances kiln, horno/oven, pottery 

kiln 

Mescal Pit A pit dug for the processing of succulent plants. Often leaves behind ash stain, burned rock 
masses of fire-cracked rock and charcoal stained sediments middcn, charcoal stain, 

hearth, homo/oven, ring 
middcn, roasting pit 

Midden An archaeological deposit exposed on the surface of a site containing ash stain, burned rock 
discarded artefacts and materials. Middens may have considerable midden, dump, charcoal 
depth, or maybe entirely surficial (i. e., sheet midden). Midden stain, ring midden 
deposits normally contain ashy or charcoal-stained sediments, and 
domestic trash such as sherds, lithic debitage, and bone. Use for 
protohistoric and prehistoric trash deposits 

Ring midden A general donut-shaped or concentric burned rock midden burned rock midden, 
hearth, mescal pit, roasting 
pit 

Roasting pit An excavated hole or pit for cooking without the direct application of burned rock midden, 
fire, usually accompanied by concentrations of burned rock-related dump, hearth, horno- oven 
features mescal pit, midden, ring 

midden 
0 all definitions from NM Office of Cultural Affairs Historic Preservation Division 1993, appendix 7,55-58. 

Table 3.5. Standard thermal feature definitions used for New Mexico site-survey forms. 
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The search criteria applied to both the Texas and New Mexico state databases 

attempted simply to identify the presence or absence of a record for LTFs at individual 

archaeological sites. While the result of the interrogation of the site forms has hopefully 

yielded a representative sample of the sites for which LTFs were observed and recorded 

by the investigators, it does not represent the sum total of sites for which such evidence 

exists. The atomistic nature of archaeological research suggests a disjuncture likely 

exists between the identified and `true' number of sites with recorded thermal features. 

Biases include but are certainly not limited to: poor (or no) recording of the features in 

the field, the experience level of the investigator, the type of investigation, the 

geomorphic context of the site, the size of the site, the focus of the fieldwork, and the 

time and financial constraints of the project. 

Nevertheless, only the sites with documentary physical evidence matching the 

search criteria are considered. Furthermore, it is anticipated that this focus may be 

informative as to any biases that may be skewing the visibility of hunter-gatherer 

domestic fire technology either geographically, technologically, temporally, or some 

combination thereof and that these biases may become evident during the analysis of the 

archaeological results (Chapter 8). 

3.3.2. Geographic Information System (GIS) 

In order to spatially present and interrogate the data, a GIS project was developed. The 

software package ArcGIS desktop (versions 8.3 and 9.1. ) available from ESRI 

(Redlands, California) was used for all geospatial manipulations, analysis, and output. 

Base data were acquired from various freely available sources (Table 3.6. ). 

The geographic limits of the Southern High Plains physiographic region have 

been interpreted by various different authors as covering slightly different areas 

depending on where the southern and south-western boundaries are placed (Holliday, 

personal communication, August 2004). For the purposes of the present programme of 

research, the boundaries of the region were set out by tracing the northern, eastern, and 

western escarpments visible on freely available digital elevation models (DEM's) at a 

scale of 1: 24000. A ten-mile extension was placed around the boundary of the region 

(discussed in detail in Chapter 5). The ten-mile extension boundary was created by 

using the buffer command located in the geoprocessing component of the ArcMap 

toolbox. The buffer was applied to the previously generated Southern High Plains 

region shapefile. 
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Data Provider Layer Types Available From (URL) Date Accessed 
Used 

USGS Seamless Data boundaries, http: //seamless. usgs. cov Jan 04-Dec05 
Distribution System, hydrography, 
Earth Resources orthoimagery, 
Observation and Science land cover, 
(EROS) elevation 

USGS Earth Surface flora http: //esp. cr. usgs. eov Jan 04-Dec05 
Processes 

Texas Natural Resource elevation, http: //www. tnris. state. tx. us 
Jan 04-Dec05 

Information System hydrography, 
(TNRIS) land cover 

Geocommunity boundaries, 
http: //www. geocomm. com 

Jan 04-Dec05 

elevation, 
orthoimagery 

Table 3.6. Summary of organizations providing GIS data used in this project. 

Both THC and NMCRIS use the Universal Transverse Mercator (UTM) grid 

system to plot the location of prehistoric archaeological sites and both entities also 

utilise the older North American Datum (NAD) 1927 rather than the newer NAD 1983 

as the official reference ellipsoid for this geodetic network. The older system is retained 

largely because of its relevance to locating sites on USGS topographic maps, many of 

which have yet to be updated to the new system. The UTM system divides the earth 

into zones originating at the intersection of the equator and central meridian. Two 

longitudinal zones occur in the current research area. All New Mexico sites are located 

in UTM Zone 13, whereas Texas sites comprise sites in both UTM zones 13 and 14. In 

addition to zone information, all prehistoric sites have a six-figure northing and easting 

value, which represents the centre point of the site in meters within the overall UTM 

zone. This co-ordinate system and reference datum are retained for the current research 

project. 

3.3.3. Developing a Relational Database 

A database was designed using Microsoft Access (2003) with the purpose of drawing 

together the information contained in the two queried state databases. Sites identified as 

containing evidence for LTFs (as detailed in section 5.5 [search criteria]) were inputted 

into the database. The formal structure consisted of 24 independent variables listed 

following this paragraph (Figure 3.6, summary data presented in Appendix 6). The 
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majority of data inputs are necessarily at nominal or ordinal scales, and consequently, 
the results of querying this dataset are mainly qualitative rather than quantitative nature. 
1. Site. Key variable identifying each individual site. Sites in the Texas portion of the 
study use the trinomial system and sites in New Mexico are identified by the prefix LA 
(Laboratory of Anthropology). No overlap is possible between these two systems and 
therefore each entry in this field is unique. 

2. State. Modern state in which the site is located, either Texas or New Mexico. 

3. County. Location of the site within the wider politically defined county system. New 
Mexico counties (average 1314 square miles) are on average twice the size of their 
Texas counterparts (average 713.5 square miles). 

4. Grid Reference. UTM zone in which the site is located, for the Southern High Plains 
all sites are either in zone 13 or zone 14. 

S. Northing. Seven-digit grid reference locating the site centroid along the latitudinal 
axis using the UTM system (in meters) in reference to NAD 1927. 

6. Easting. Seven-digit grid reference locating the site centroid along the longtitudinal 
axis using the UTM system (in meters) in reference to NAD 1927. 

7. Elevation. Average elevation of the site in feet above Mean Sea Level (MSL). 
Where a range of values is expressed on a site form then the mean is recorded. 

8. Site Size. Estimate of the overall extent of the site in square meters. For sites located 
in the modem state of Texas, this measurement is often infrequently recorded or 
recorded only in relative terms i. e. "site stretched ca. 25 yards N-S and 56 yards E-W". 
Where sufficient information is provided on the site form, then site size is calculated 
and recorded in the appropriate unit of measurement. No attempt is made to calculate 
the size of sites with ambiguous site boundaries e. g. "between the small creek and the 
large Arroyo" and these are left blank. 

9. Summary Description. Free-text entry of a general description of the site. Typical 
observations include identified artefacts observed, location, setting, vegetation, reasons 
for recording. 

10. Project Dates. Free-text entry indicating the time periods associated with research 
at the site. Where projects covered multiple years, then the range is expressed e. g. 
1972-1976. Where more than one investigator is identified (11), then project dates are 
listed chronologically (oldest through youngest). 

11. Intervention T}pe. Ordinal entry identifying the highest phase of investigation 
undertaken. Possible responses are: `Survey' (phase 1); `Testing' (phase 2), and 
`Excavation' (phase 3); and `unknown'. Where more than one investigation has taken 
place, then highest phase is recorded regardless of the project date. 

12. Investigator. Free-text entry identifying the person(s), company, or companies 
responsible for recording the site. Where more than one entity has recorded the site, 
then the investigators are listed by age (oldest through youngest) e. g. University of New 
Mexico, SLP Consultants, Pierce and Associates. 
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13. Decade of Research. Interval measurement based on the response to variable 12. 
Where more than one decade is indicated, then the decade of the latest investigation is 
recorded. 

14. Collection Held At. Free-text entry identifying the entity responsible for curating 
any recovered documentation and prehistoric artefacts. Where more than one entity is 
identified, then the institutions are listed by chronological order of assemblage 
deposition (where known). 

15. Temporal Components. Ordinal entry identifying the cultural time period assigned 
by the original investigator. All responses are either `typological' or `dated' dependent 
on method. Dating relying on the observation of diagnostic projectile points or pottery 
is recorded in the `typological' category, where archaeometric dating assays have been 
undertaken e. g. radiocarbon, then the response is set to the `dated' category. Possible 
responses are: 

1. Unknown 6. Ceramic/Mogollon (typological) 
2. Paleoindian (typological) 7. Ceramic/Mogollon (dated) 
3. Paleoindian (dated) 8. Protohistoric (typological) 
4. Archaic (typological) 9. Protohistoric (dated) 
5. Archaic (dated) 10. Multicomponent 

16. Dated. Free-text entry listing the results of any absolute dating assays, or 
explanation of the multicomponent category identified in (Q17). 

17. Ceramics Recovered. Boolean value based on the presence or absence of 
prehistoric pottery at the site. 

18. Hot-Rock Use. Boolean value based on the presence or absence of hearthstones, 
Fire-Cracked Rock (FCR), burned caliche, burned sandstone, or other rock types that 
have been previously associated with LTFs. 

19. Type of Features. Free-text entry summarising the thermal features identified on 
site based on the information provided by the original investigator, e. g. `Eroded hearth 
with burnt deer mandible buried by 15 cm of over burden, fire-cracked rock and burnt 
caliche, manos and metates of sandstone' (Site Survey form for 41BI461 on file at the 
Texas Historical Commission). 

20. Number ofLTFs. Ordinal value based on the observations of the original 
investigator. Possible responses are: 

1. unknown 5.11 to 20 
2. 1 6. 21 to 30 
3. 2 to 5 7. 31 to 40 
4. 6 to 10 8. 41+ 

21. Hierarchical Key - Primary Component. Ordinal value characterising the LTF(s) 
most prevalent at the site by the application of the hierarchical key (Figure 3.7) to the 
available descriptive data. Note that the categories ̀1. no feature' and ̀ 15 insufficient 
data' are two separate outcomes. Possible responses are: 

1. No feature 9. Disturbed Pit 
2. Hot-Rock Cluster 10. Disturbed Pit with Hot-Rocks 
3. Dispersed Hearth 11. Fire Basin 
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4. Dispersed Hearth with Hot-Rocks 
5. Hearth 
6. Hearth with Hot-Rocks 
7. Ephemeral Hearth 
8. Ephemeral Hearth with Hot-Rocks 

12. Fire Basin with Hot-Rocks 
13. Fire Pit 
14. Fire Pit with Hot-Rocks 
15. Insufficient Data 

22. Hierarchical Key - Secondary Component. Ordinal value characterising the second 
most common LTF(s) at the site by the application of the hierarchical key (Figure 3.7) 
to the available descriptive data. Responses are identical to (21). 

23. Hierarchical Key - Tertiary Component. Ordinal value characterising the third 
most common LTF(s) at the site by the application of the hierarchical key (Figure 3.7) 
to the available descriptive data. Responses are identical to (21). 

24. Research Value. Ordinal value summarising the overall quality of the site in terms 
of number/type of LTF represented, investigation method, and collections generated. 
Possible responses are `Low', `Moderate', and `High'. 

3.3.4. Applying the Classificatory Structure 

The database structure contains fields (21-23) with which to identify the three major 

types of LTF represented at any one site. Assignment of features into one of the 

possible categories is facilitated by application of the hierarchical key identification 

device (Figure 3.4 and explained in detail in Chapter 5). Statements routinely reported 

as part of the site-survey process are the main inputs in this system and are generally 
derived from responses to the descriptive variables (responses 10,19-21). 

For example, the data for 41LU6 (Figure 3.7) indicate that seven LTFs were 

encountered by the South Plains Archaeological Society (SPAS) during their 1970's 

excavations. All these features were "caliche lined" and the stated measurements of the 

features was around 24" across and 18" deep. In addition, several "saucer-shaped ash 

lenses" are recorded and "presumed to be fire hearths" (Site-Survey form for 41BI461 

on file at the Texas Historical Commission). The relationship between the seven 

hearths and the ash lenses is somewhat unclear. At 41LU6, two separate LTF 

components therefore are assigned. The primary component consists of the seven 

caliche-lined hearths. The secondary component appears to be an unknown number of 

discrete ash lenses. 

Application of the hierarchical key is undertaken for each of the two identified 

components. In this case, the decision making process for the primary component is 

fairly straightforward (Figure 3.7). The features have depth measurements indicating 

that they have subsurface components (decision process 1), the features are spatially 

bounded by the caliche lining and this lining also provides good evidence that they 
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retain some structure (decision process 2 and 3). According to the field measurements, 

the structures are not deeper than their diameter (decision process 4), and caliche hot- 

rocks are already identified in the caliche lining (decision process 5). The primary LTF 

component at 41 LU5 are therefore type-12 fire basins with hot-rocks (Figure 3.7). It is 

unknown whether the secondary LTF component of "ash lenses" has any sub-surface 

expression (decision process 1) and the negative path is therefore followed. They do 

appear to be spatially bounded discrete deposits (Decision process 2) as they are 

reported to be "saucer-shaped". The structural integrity of these features is unknown 
(decision process 3) and therefore the negative path is followed and while hot-rocks are 

noted at this site, they are not noted within these features (decision process 4). 

Following the simple decision process, the second LTF component "ash lenses" are 

characterised as type-3 dispersed hearths (Figure 3.7). The archaeological evidence for 

LTF technology at 41 LU6 then is identified as a primary component of fire basins with 
hot-rocks and a secondary component of dispersed hearths. 

The decision to include three components (primary, secondary, and tertiary) in the 

characterisation of the archaeological evidence for LTFs at any one site was based on a 

pilot investigation that indicated that there was rarely sufficient information supplied 

with site-survey forms to identify more than one type of LTF and that sites with three 

identifiable LTF types were regionally very rare. Sites with a substantial diversity of 

well-recorded feature types will obviously not be well represented by the present 

methodology. This unfortunately does not appear to be the case for the Southern High 

Plains and most likely is a result of the limited range in the physical manifestation for 

hunter-gatherer fire technologies in general. 

3.4. Heuristic Research 

The heuristic stage of investigation involved the examination of the regional record 

through three distinct heuristic methods: ethnographic literature, experimental research, 

and archaeological fieldwork. Each of the phase-two components was able to approach 

and therefore examine the characteristics of the regional record in differing but 

ultimately complementary ways. 

3.4.1. Ethnographic Research 

The objective of a scrutiny of the ethnographic record is to provide much of the central 
contextual detail necessary for exploring and interpreting the range in technological 
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variation present when confronting hunter-gatherer fire technology from an 

archaeological perspective. 

Ethnographic research has strongly influenced archaeological interpretation of 

prehistoric hunter-gatherer behaviour (Wobst 1978). In European Old World contexts, 

ethnographic analogy appears to implicitly underlie the interpretation of most LTF 

structures, apparently largely in an effort to historicise them (cf. Proctor 2003), whereas, 

much North American ethnographic research is explicitly applied to the investigation of 

LTFs from a perspective derived from behavioural ecology (e. g. Kelly 1995). The 

North American framework is in stark contrast to the European approach emphasising 

the economic importance of the feature rather than the social meaning. While both 

approaches appear to tolerate one another, very little dialogue is evident between these 

two positions. This situation appears primarily to be a reflection of the contrasts 
between the development of European and American archaeologies and their general 

position within the wider academy (Shott 2005). 

From a European perspective, an excellent example of ethnographic influence, 

can be discerned in a recent interpretative illustration rendered by staff at the Museum 

of London Archaeological Service (MOLAS; Figure 3.8). The illustration depicts 

events that may have occurred at a Mesolithic campsite, excavated by MOLAS in the 

Thames river valley. The figures depicted in this reconstruction perform in a regulated 

arena within which a clear activity area can be discerned around the central thermal 

feature (c.. Binford 1977; 1978; 1983; 1987; Yellen 1977; O'Connell et al. 1991; 

Fisher and Strickland 1991; Kelly 1995). A single person, the cook perhaps, reaches 

into this void to tend the LTF. The feature itself has little or no apparent purpose other 

than to spatially arrange the assembled hunter-gatherers in relation to it. The 

surrounding participants sit or interact in economic two-person task groups reminiscent 

of a modem production line. Children and animals are excluded at the periphery of the 

area and are the only actors not engaged in the production process. 

The limitations of this interpretative project are largely self-evident, and are 

primarily the result of the powerful coercion implicit in an uncritical use of 

ethnographic and theoretical propositions. Ultimately, the behavioural actions of 
humans around a fire in the Thames Valley during the Early Holocene look much like 

we might expect them to. This situation is not limited to the interpretation of British 

datasets and has long been recognised in the North American literature (e. g. Wobst 

1978). 
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For this study, ethnographic research was primarily document based and focussed 

on identifying evidence for North American aboriginal fire technologies in the centuries 
following sustained contact with European nations (i. e. sixteenth through twentieth 

centuries). Aboriginal fire technology was not the primary area of interest for any of the 

ethnographic accounts consulted, although it is probably over represented in this 
literature in the descriptions of ceremonial events. Domestic fire technology, in 

contrast, is invariably underrepresented by anthropological investigation. Early 

accounts of European incursions into North America are rare and for the most part 

written in Spanish. It is therefore fortunate that the details of these expeditions have 

been the subject of intense scholarly research, which is more readily available than the 

original texts (e. g. Wade 2003). Due to constraints in access, time, and language, much 

of the historic ethnographic data examined in the current research project are therefore 
derived from secondary sources. This is obviously a less than ideal situation but 

necessary given that ethnographic research is not the central thrust of the current 

project. The author suspects, however, that more detail on aboriginal fire technology 

could be gained by returning to these original documents. 

While ethnographic literature from North America is examined, geographic 
emphasis is placed on identifying the fire technologies of the mid-continental Plains 

region and in particular on the Southern Plains area. No direct historic link between 

historic and prehistoric populations is implied by this methodological emphasis on the 

Southern Plains. It is, however, reasonable to assume that the range of possible fire 

technologies and the physical expression thereof is constrained by the environmental 

setting of the study region. The well-studied and largely homogenous Southern Plains 

biome is therefore an ideal setting for such an investigation (See Chapter 4). 

Because the outcome of such an investigation is a body of data detailing the range of 
historically documented uses of fire in the study region, a cultural baseline of 

possibilities was reflexively generated with which to assess the prehistoric 

archaeological record. Details concerning the physical construction, use-life, materials, 

methods of cultural utilisation, function during use-life, type of fuel, discard or 

abandonment practices, and associated activities occurring in the vicinity of the feature 

were all treated as of especial importance in the scrutiny of the documentary records. 
In addition to the documentary evidence, an informal interview was conducted 

with Ray Olachia, a Native American participant (part Mescalero, Jicarilla Apache, and 

Yaki). The historically recorded range (post 1540's) for these groups is along the Pecos 

and Rio Grande river valleys, the latter valley forming the western boundary of the 
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Southern High Plains study area (see Chapter 4). Mr. Olachia's knowledge of earth 

oven construction and cooking, taught to him by his father and used for subsistence 
during his childhood, provides a useful glimpse at the practices, gender roles, and 

construction techniques associated with earth oven technology. 

The interview was conducted on the 17th of June 2005 during an educational 
demonstration of earth oven cooking methods in the experimental research area at 

Lubbock Lake Landmark (Figure 3.9). A full record of the interview was recorded 

using a digital voice-recording device (RCA digital voice recorded) and supplemented 

by photography (Sony Cyber-shot camera; see Appendix 5 for a transcript of the 

interview). Both forms of media and recording were given express consent by Mr 

Olachia prior to the commencement of the interview. 

3.4.2. Experimental Research 

The objective of the experimental research programme was to increase our 

understanding of hunter-gatherer domestic fire technology by practically exploring the 

physical processes associated with physically building and using different feature types 

and morphologies. Various LTFs were constructed using evidence identified in the 

archaeological/ethnographic record for the Southern High Plains. The four experiments 

quantitatively tested specific research hypotheses, relating to the physical processes and 

transformations of materials that occur when they are subjected to intense heating, 

Experimental research has arguably contributed very little to the theoretical 
development of the wider discipline (Odell and Cowen 1988). This is clearly a result of 

the historical position of experimentation in the positivist tradition as a method to 

objectively evaluate physical processes and predict the concomitant probability of these 

being responsible for the objects and features we observe in the archaeological record 

(Sraydar and Shimada 1973; See also Chapter 1, Thermal Features and Experiment). 

The dominant theoretical position is most simply stated by Odell and Cowan 

(1988) and the experimental projects undertaken during the current programme of 

research also follow this basic framework: 

a systematic control of relevant variables in order to test the effects of each on the 
observed phenomena. Its purpose is to present a particular archaeological problem 
and investigate its solution through the experimental method (Odell and Cowen 
1988: 196). 

In addition to the testing of physical properties and processes, a learning experience is 

clearly initiated as part of experimental research (Telles 2000). Sequences of 

experiments conducted over time engage researchers with unfamiliar physical structures 
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and technological processes not normally encountered in purely archaeological contexts 

(e. g. Townend 2002). Conducting experimental research has no psychological analogue 

with people that may or may not have made similar structures in the past (e. g. Thomas 

2000). However, this type of research inevitably has a pedagogic impact on the 

researcher and therefore influences the wider programme of research being conducted 

(Gheorghiu 2002). This implicit relationship is rarely explicitly acknowledged, despite 

obvious linkages between experimental archaeology and hunter-gatherer technologies. 

A good example of this process can be seen in the development of the sub-discipline of 
lithic technology where individual archaeologists have become experts at flint-knapping 

(e. g. Odell 2001). The development of this skill-set has clearly influenced the ability of 
individual archaeologists to be able to provide interpretative commentary on various 

aspects of prehistoric stone tool technology. 

Experimental research then offers two distinct and complementary theoretical 

propositions. First, the facility to test the physical properties, interactions between 

properties, and physical phenomena associated with thermal feature technology. 
Second, the pedagogic development of experience and a skill-set from working directly 

with a dynamic fire-based technology. While the first more often acknowledged result 
is crucial to the development of middle-range research, the second provides a heuristic 

mechanism through which novel ideas and news lines of enquiry are often initiated. 

Furthermore, the theoretical linkages between these two propositions ensure that any 

time the materials-based testing occurs, then pedagogic learning is also taking place. 
For this study, experimental methodologies were tailored to particular research 

questions and are presented as self-contained reports (see Appendices I- 4). Tested 

processes included the thermal properties of hot-rocks (Appendices 1 and 4), site- 
formation processes associated with LTF after abandonment (Appendix 2), and physical 

use of space around an LTF (Appendix 3). Methods particular to each of these 

experiments are discussed in detail in their relevant appendices. 
Common to all the experimental research was the direct engagement with open 

flames and the active construction of structures in `real-world' (or actualistic) settings. 

Quantification and replication were important to the experimental programmeme, but so 

too was the important pedagogic element that introduced students and archaeologists, 

used to looking at the static result of fire (charcoal and burnt stones) to the dynamic 

processes that control their transformation. All the experiments were undertaken in 

controlled conditions at the Lubbock Lake Landmark Experimental Research Area. 
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The setting of the area inside the main entrance to the research compound at the 

Lubbock Lake site was inadvertently beneficial in the methodological development of 

the experimental research programmeme. The location actively engaged research staff, 

visiting professionals, tour guides, and members of the public in an ongoing dialogue 

that often generated positive criticism. 

The degree of control exerted on the experiments ranged depending on the 

specific research question(s) being examined. The experiments all sought to test clearly 

defined hypotheses and were therefore inherently empirical in nature. The 

methodological development of an experimental programmeme involving the Native 

American and local communities, archaeological staff, and volunteers in a learning 

experience directly benefited the appreciation of prehistoric fire technologies as an 

interesting topic worth researching and as a vehicle for learning, engaging, and 

communicating the past. 

3.4.3. Field Research 

The objective of the ongoing programme of fieldwork was to develop qualitative 

datasets for specific types of LTF that were identified in the regional dataset, but that 

are poorly understood. Fieldwork projects ran intermittently, but were a perennial 

feature of the overall research project. It should be noted, however, that no fieldwork 

was initiated with the specific research design of examining LTFs in isolation and 

neither is such a proposition proposed by the research project presented here. The 

opportunity to actively investigate the physical remains of former LTFs was a 

continuing theme, which integrated and complemented the wider research design of the 

Lubbock Lake Landmark Regional Research Program (LLLRRP; outlined in Johnson 

2005). 

Standard Lubbock Lake methodology was followed for all investigations (e. g. 

Johnson 1987a, 1989,1990,1993,1995,2002,2005). Three broad scales of 

examination were utilised within this framework. Survey involved field-walking, site 

survey, limited artefact recovery, and exploratory trenching. Testing involved focussed 

research at a previously identified location or site to examine its potential significance. 

Limited excavation, geophysical survey, and focussed recording typically take place at 

this stage of research. Finally, full-scale excavation involved the extensive hand 

excavation of a large portion of the identified site (Figure 3.10). Large-scale data 

recovery, intensive sampling assays, and detailed geoarchaeological research are 

typically completed. 
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In total, six projects were undertaken as part of the LLLRRP identified sites with 

one or more LTFs between the period 2000 through 2006. As previously stated, the 

field methods were consistent among these projects; however, the scale of research 

varied significantly (Table 3.7). 

Project/Site Scale Date Reference 
41LU1, Area 10 Full-Scale Excavation 2000,2001,2006 Backhouse 2002 

41 LU 118 Full-Scale Excavation 2000-2005 Johnson and Backhouse 2001 

41 LY52 Full-Scale Excavation 2001 Backhouse 2003 

41LU129 Testing 2002-2003 Backhouse et al. 2005a 

Canyon Lakes Resurvey Survey 2002-2006 Johnson 2005 

U-Lazy-S Ranch Survey 2005-2006 Backhouse and Johnson 2007b 

Table 3.7. Summary of field work undertaken between 2002 and 2007 by the LLLRRP at hunter- 
gatherer sites with LTFs on the Southern High Plains. 

3.5. Summary 

The development of a research project to examine the archaeological evidence for LTFs 

at a regional scale necessitated a structured research approach whereby a desk-based 

component of data collection, compilation, and analysis (Chapter 5 and 6) is 

complemented by a field-based component of data gathering and experimentation 
(Chapters 7 and 8). The four avenues of analysis represented by this research 
(taxonomic, ethnographic, experimental, and archaeological) were developed in parallel 

with one another. The results of each strand are, however, presented sequentially. 
Synthesis of the diverse evidence is subsequently drawn together and critically 
discussed as the basis for a broad diachronic model for understanding hunter-gatherer 

domestic fire technology within the study area (Chapter 9). The geographical context of 

the Southern High Plains is presented (Chapter 4) as a background for the main analysis 
(Chapters 5,6,7, and 8), which unfolds the detail of the methodology. 
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CHAPTER 4- GEOGRAPHIC FOCUS 

Abstract 
The Southern High Plains, located in mid-continental North America, is an excellent location 

for the assessment of hunter-gatherer domestic fire technologies over deep time scales. A rich 
history of interdisciplinary research has resulted in detailed modelling of the evolution of the 
landscape and extant flora and fauna throughout the late Quaternary period. The presence of 
hunter-gatherer groups within the region spans the entire indigenous prehistory of the North 
American continent and local conditions within the region appear to have been less than 
conducive for the shift to agricultural production. The result is an almost uninterrupted 
regional record of hunter-gatherer occupation that stretches back into the late Pleistocene. No 

wide-scale examinations of thermal feature technology have been attempted on the Southern 
High Plains even though the potential for such research is extremely high. A detailed 
background for the region indicates that the periphery of the area contains critical resources 
that are necessary to the continuation of hunter-gatherer lifeways practised within the interior. 
Therefore, an expanded regional approach to the examination of hunter-gatherer domestic fire 

technology is proposed. The approach incorporates the regional borderlands within a formal 
boundary designed to yield the maximum possible Localised Thermal Feature dataset. This 
dataset provides the opportunity to examine changes in technological strategy through time and 
across the vast flat spaces afforded by the unique topography of the Southern High Plains. 

4.1. Introduction 
The Southern High Plains or Llano Estacado as it is locally known is a vast flat plateau 

located in the central southern portion of the North American continent (Hunt 1974). 

Geologic investigations have indicated that the region is relatively young and the key 

geomorphic development largely the result of the deposition of massive quantities of 

gravels and sediments during the Tertiary period, a product of the rising Rocky 

Mountains to the west (Holliday 1997). Part of the North American Great Plains and 

surrounded on three sides by large escarpments, the region is characterized as dry and 

semi-arid (Osterkamp et al. 1987). Palaeoenvironmental records indicate that it appears 

to have been a grassland throughout the Quaternary (Johnson 2007). Climate 

oscillations since the late Pleistocene have resulted in a general shift from more moist 

conditions to a drier climate present today (Johnson and Holliday 2004). During the 

late Pleistocene, megafauna species such as mammoths and camels appear to have 

coexisted with human populations Key indicator species include Bison (Bison antiquus 

and Bison bison), Pronghorn Antelope (Antilocapf"a americana), and Prairie Dog 

(Cynomys ludovicianus) (Johnson 1987). 

A century of archaeological research has yielded several sites of national and 

international significance, including the type site Blackwater Draw #1, which was first 

excavated in the 1930's and provided the earliest evidence for the peopling of the 

Americas (Hester 1972). Artefacts recovered from this site were placed together in a 

cultural group termed the Clovis culture after the nearby town in New Mexico. 

Subsequent regional investigations have revealed a rich archaeological record of 
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populations subsisting largely through hunter-gatherer lifeways (e. g. Johnson and 

Holliday 2004). The temporal sequence of these occupations is perhaps best expressed 

in the late Quaternary valley fill at the Lubbock Lake site, where the well-stratified 

sediments contain evidence for human occupation that stretches from the earliest 

Paleoindian period through to the Anglo-American settlement over 12,000 years later 

(Johnson 1987a). 

A regional approach to the archaeological record is necessitated by the current 

research programme and an additional ten-mile extension to the geographic limits of the 

Southern High Plains is applied to the current study. The buffer serves to contextualize 

the Southern High Plains within a wider landscape in which the movement of peoples 

onto and off of the Southern High Plains has been well established from the 

archaeological record. The buffer therefore includes dynamic areas of transition and 

important resources where hunter-gatherer sites are highly visible. The Southern High 

Plains of west Texas and eastern New Mexico offer sufficient archaeological features, a 

long temporal sequence of peoples living by hunter-gatherer means, and a history of 

investigations by archaeological and related disciplines. The region is therefore an ideal 

laboratory for investigating hunter-gatherer LTF technology and has the concomitant 

potential to contribute globally, as well as regionally, to understanding this important 

feature class. 

4.2. Physiographic 

North American archaeology has historically dealt with the enormity of the continent by 

dividing the examination of the development of human cultures into nine distinct 

geographic regions (Fagan 1991; Figure 4.1. ). The historic Plains region comprises a 

vast corridor of grassland that stretches through the central portion of the continent 

(Hunt 1974; Wishart 2004). Lying east of the Rocky Mountains and west of the 

Appalachian Mountains, the Plains stretch from the central Canadian provinces of 

Alberta and Saskatchewan in the north through to northern portions of Mexico in the 

south, where the grassland biome finally gives way to desert (Figure 4.2). 

Great Plains 

The Great Plains physiographic province is a principal structural division of the larger 

Plains region (Hunt 1974). Covering approximately 575,000 square miles, the region 

slopes gently from west to east, with elevations decreasing from ca. 5,500 feet above 

sea level in the west to c. 2,000ft in the east (Hunt 1974: 334). The ca. 375-mile corridor 

is bordered by the Rocky Mountains to the west and grades into the Central Lowlands to 
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the east (Osterkamp et al. 1987). Apart from within valleys, the area is largely devoid 

of trees and has been a grassland throughout the Quaternary. The plains are interrupted 

to the north by the development of dome mountains in the modern states of Montana 

and South Dakota; notable amongst these are the Black Hills (Hunt 1974). 

The structural geomorphology of the Great Plains consists of a generally 
horizontal depositional sequence of Paleozoic, Mesozoic, and Cenozoic Formations 

(Hunt 1974). These formations were pushed up by the emerging Rocky Mountains to 

the west. The subsequent eastward displacement, from the Rockies, of sediments 
during the Tertiary period comprises the constructional surface for much of the modem 
landscape. The rate of deposition of sediments and associated age of the landform is 

time dependant and varies from north to south. The three principal landforms in this 

sequence are the Alberta Plain, the Missouri Plateau Section, and the High Plains (Hunt 

1974: 338). During the Pleistocene, sections of the Great Plains from South Dakota 

northward were subjected to repeated glaciations. Whereas, sections of the Plains to the 

south remained free of ice throughout the Pleistocene (Osterkamp et al. 1987). 

High Plains 

The High Plains section of the Great Plains comprises a vast elevated plateau covering 

portions of Wyoming, Nebraska, Colorado, Kansas, Oklahoma, Texas, and New 

Mexico. The plateau is formed by a thick blanket of Pliocene deposits, of which the 

Ogallala Formation comprises the majority of the eolian and alluvial sediments (Hunt 

1974). Overlying these deposits are various Quaternary cover sands, which make up the 

majority of the modern ground surface. The deposition of these eolian sediments is 

largely controlled by the predominant westerly winds and the lack of significant 

topographic barriers. The High Plains are generally accepted to be "the most 

persistently windy inland area of North America" (Osterkamp et al. 1987: 195). 

The eastward incisions of various drainages cut across the High Plains. Because the 

upper Tertiary sediments are more permeable than the underlying Mesozoic and 

Paleozoic formations, the surface is conducive to the development of shallow 

intermittent streams (Hunt 1974). Throughout the High Plains section, the smaller 

geomorphic features such as intermittent stream draws and playa lakes appear to be 

closely related to and controlled by the dynamic groundwater system (Osterkamp et al. 

1987). The High Plains section is effectively divided in two by the east west-west 

incision of the Canadian River during Pliocene-Pleistocene times (Wood et al. 2002). 

This separation of the Northern and Southern High Plains facilitated greater geomorphic 

stability in the development of the southern portion of the area. 

83 



Southern high Plains (Llano Estacado) 

The Southern High Plains, or Llano Estacado as it is locally known, is a vast flat plateau 

covering an area estimated to be 31,000 square miles (Hunt 1974; Stafford 1981; 

Johnson 1987a; Wood et al. 2002; Figure 4.3). The region has a virtually featureless 

constructional surface formed by the deposition of thick, widespread aeolian sediments 
(Osterkamp et a1.1987; Holliday 1988a; 1988b; 1990; Johnson and Holliday 1995). 

The homogeneity of this geomorphic context is facilitated by the development of a thick 

and relatively erosion-resistant calcretic layer at the top of the Tertiary Ogallala Fm. 

known locally as the caprock (Reeves 1976; Figure 4.4). This layer provides a stable 

surface onto which the younger aeolian sediments have been deposited. The translation 

of Llano Estacado is Staked Plain and one interpretation of this name suggests that it 

was necessary for early travellers to drive stakes into the ground in order to traverse 

across the otherwise featureless landscape (Hunt 1974: 340). 

The area is sharply delineated to the north, east, and west by steep erosional 

escarpments (Figure 4.4a). These escarpments form the boundaries to the Rolling 

(Osage) plains to the east, the Canadian River valley to the north, and the Pecos River 

valley to the west, and the Mescalero escarpment to the southwest (Figure 4.3). These 

escarpments represent a dynamic system in which the eastern frontier is steadily 

creeping westward (Gustavson 1986: 6; Wood et al. 2002). The escarpment is most 
dramatic in the northeast of the region where at Palo Duro Canyon the elevation 
difference approaches 300 meters (Hughes 1989: 6). A gentle reduction in elevation 

occurs from the northwest (c. 5,000ft) to the southeast (c. 2,3008) of the region and the 

southern boundary grades into the Edwards Plateau province of Central Texas without 

any significant break in landform (Holliday 1997). The only topographic variation is 

provided by the playa basins, lunettes, dune fields, and the dry southeast-trending 

valleys known as draws, that dot the landscape. Approximately 25,000 small playa 
basins (Sabin and Holliday 1995) provide the only available surface water sources. 

The development of the cultural and physical landscape during the late 

Quaternary is well understood by a series of major inter-disciplinary research 

programmes (e. g. Wendorf 1961; Dillehay 1974; Johnson 1987a, 2007; Johnson and 

Holliday 1989,1995,2004; Holliday 1987,1995,1997; Neck 1995; Meltzer 1999; 

Wood et al. 2002). 
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4.3. Environmental 

Although massive aquifers underlie the Southern Plains, the region as a whole is water 

deficient (Osterkamp et al. 1987: 182). The modem Southern High Plains climate is 

classified as dry semiarid (steppe) (Holliday 1997: 9). Explanatory geographic 

relationships between precipitation and temperature regime indicate that precipitation 

generally increases from west to east (Figure 4.5) and temperature increases from 

northwest to southeast (Holliday 1997). Cyclic periods of drought are common events 

in this landscape and often linked with range fires in the control of the spread of trees 

onto the grasslands (Johnson 2007; Stewart, 2002). Rainfall occurs mainly in the spring 

and fall, although violent summer storms are also common (Johnson 2007). Strong 

winds are a perennial feature of the Southern High Plains and for much of the year the 

wind direction is from the southwest. Life-threateningly cold winds locally known as 

northerners can occur during the winter months (Hughes 1989, Flores 1990). 

Climatic Record 

The palaeoclimatic record of the Llano Estacado indicates a long-term warming and 
drying trend and significant fluctuations occur throughout the late Quaternary (Figure 

4.6). Despite a large amount of research, proxy indicators for specific events have 

proved difficult to identify in the Southern High Plains record. Holliday's (2000) 

geoarchaeological examination of upland sediments and valley-fill sequences 
incorporating both stable-carbon isotope, and paleontological data is the most 

comprehensive synthesis of climate data currently available for the terminal Pleistocene. 

This research indicates that cooler and wetter conditions existed prior to c. 11,000 

RCYBP, contemporaneous with the first evidence for humans in the region (Figure 4.6). 

During this time, water still appears to have flowed in the draws and mean annual 

temperatures were between 2°C and 5°C cooler than today (modem mean annual 

temperature 15°C) (Johnson and Holliday 1995,2004; Holliday 2000). Subsequently, 

the climate appears to become less stable and an underlying warming and drying trend 

is evident. By c. 10,000 RCYBP, water in the draws had ceased to flow and fluctuating 

ponds fed by subterranean springs appear (Johnson and Holliday 1995,2004; Holliday 

2000). Subsequently, several phases of drying have been identified between c. 11,000 

and c. 8,000 RCYBP (Holliday 2000). 

The middle Holocene record following c. 7,500 RCYBP is marked by increased 

temperatures and lower rainfall, culminating between c. 6,500 RCYBP and c. 4,500 

RCYBP with the most severe period, known as the "Altithermal" (Holliday 1989; 

Meltzer 1991,1995,1999). During this time, the evaporation of surface water and 
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lowering of the ground water resulted in a substantial decline in ecological productivity 
throughout the region. 

A shift in climate patterns emerges in the period following c. 4,500 RCYBP and 
the region returned to cooler more mesic conditions (Johnson 1987a, 2007). The late 

The Holocene record indicates that by c. 2,000 RCYBP, episodic droughts are common. 
This pattern continues today with drought cycles measured by slight fluctuations in 

intensity, duration, and frequency (Johnson 1987a, 2007; Wendland 1995). Strong 

winds that generate large spring-time dust storms are common events (Stout 2001). 

Flora and Fauna 

The Southern High Plains is part of the larger Kansan biotic province (Hagmeier and 
Stults 1964) and considerable research has been undertaken in developing a model of 

this evolving grassland ecosystem (e. g. Wendorf, 1961; Dillehay 1974; Johnson 1987, 

2007; Neck 1987,1995; Johnson and Holliday 1989,1990,1995,2004; Holliday 1987, 

1995; Lewis et al. 2000; Finch 2004). Early examinations of the paleoenvironment (e. g. 
Wendorf 1961) were plagued by problems in interpreting the often poorly preserved and 

misleading pollen record, which appeared to indicate the presence of a Boreal forest 

during the late Pleistocene. This interpretation has been proven untenable by modern 

geoarchaeological investigations (e. g. Holliday 1987), which suggest that the area has 

remained a grassland throughout the late Quaternary. In this landscape, only isolated 

communities of non-coniferous trees occur along the escarpments, and within the 

system of draws (Holliday 1987). In areas where native vegetation has not been 

removed by agriculture, a short-grass prairie exists, which is dominated by blue gramma 
(Bouteloua gracilis), buffalograss (Buchloe dactyloides) with stands of mesquite 
(Prospis glanulosa) (Johnson 2007). 

The most recent regional synthesis of the various plant and animal communities is 

supplied by Johnson (2007) who draws on multiple lines of evidence from 20 localities 

across the Llano Estacado to build up a detailed picture of the shifting communities of 

plants and animals represented in the late Quaternary record. 
Although the Southern High Plains are too far south to have been directly affected 

by glaciation, the indirect effects appear to have been dramatic. Termination of the 

Wisconsinan conditions around c. 11,000 RCYBP marks the end of cooler, wetter 

conditions. During this time, environmental evidence suggests cool-season grasses, 

aquatic plants, and isolated or small groves of trees existed (Johnson 2007: 12). Typical 

species include some, now extinct, megafauna such as Colombian mammoth 
(Mammuthus columbi), horse (Egiurs mexicanus and Equus francisci), camel (Camelops 
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hesternus), llama (Hemiaucheina), and bison (Bison antiquus) (Johnson 1987a). The 

identification of prairie dog town communities is significant as it indicates that these 

grassland forms are well established in the region by the late Pleistocene (Johnson 

2007). 

Following the climatic warming shift that marked the transition to the Holocene 

(c. 10,000 RCYBP), megafauna species diversity was drastically reduced and only the 

larger now-extinct form of bison (Bison antiquus) appears to have survived (Johnson 

2007). Smaller grassland animals do not appear to have been as affected by this 

transition as the larger species and most forms remain unchanged (Johnson 2007). 

By c. 8,000 RCYBP, environmental evidence suggests that a short-grass 

ecosystem has developed. Bison bones recovered from deposits of this age suggest that 

this species adapted to the changed environmental conditions by significantly reducing 
body mass. Skeletal measurements indicate that modem bison (Bison bison) is evident 
in the record by ca. 7000 RCYBP (Johnson 2007: 19). Pronghorn antelope (Antilocapra 

americana) also appear well suited to this new ecosystem, as does their principal 

predator the Coyote (Canis latrans). Again, the smaller grassland animals appear to 
have adapted quickly to this new environment and prairie dog communities are again a 
feature of this landscape (Johnson 2007). 

It is most likely that the indigenous species of the Southern High Plains were 

under severe stress during the middle Holocene Altithermal (Meltzer 1999). 

Nevertheless, all three key species, bison, antelope, and prairie dog appear to have 

persevered and successfully adapted to these desert-like conditions (Johnson 2007). 

Honey mesquite (Prosopis glandulosa) also appears in the record at this time. By the 

late Holocene, the climate improves and this appears to have resulted in an expanded 

range of fauna (Johnson 2007: 22). The three dominant species, however, remain the 

bison, antelope, and prairie dog. 

The greatest diversity of flora and fauna is encountered at the physiographic 
boundaries of the region (e. g. Sebastian and Larralde 1989; Flores 1990, Boyd 1995). 

This is particularly true in the canyonlands that border much of the eastern escarpment 
(Hughes 1989, Boyd 1995). In these areas, numerous springs and creeks still flow out 

of the Ogallala Fm. aquifer providing precious habitat for numerous plants and animals 
(Figure 4.7). The boundaries of the region then provide a relatively stable resource base 

(in terms of food and water) as compared to the interior of the region, where both 

resources are patchily distributed and generally only available episodically (Boyd 

1995). 
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Anglo settlement of the Southern High Plains in the late nineteenth century had a 

radical effect on the native flora and fauna of the region (Flores 1990). Bison and 

antelope were quickly removed from the landscape to make way for fences and beef 

stock. Today, of the three key grassland species, only the prairie dog and occasional 

antelope remain. The modern landscape is dominated by agriculture (Figure 4.8) with 

cotton providing the largest regional crop. 
Very little research has examined the distribution of edible native plants on and 

around the Southern High Plains. Because these resources are most likely to be critical 

to the interpretation of thermal feature technology, a very brief summary is undertaken 

here (Table 4.1. ). 

Common Name Scientific Name Context General Location Reference 
(site, modern observation) 

Bottle gourd Cucurbitacaea Sam Wahl, Borcn No. 2. Eastern Canyonlands Boyd 1995 
Brome grass Bromus sp. Sam Wahl Eastcrn Canyonlands Boyd 1995 
Buffalo gourd 

Bullrush 
Carpet weed 
Cholla 
Devil's claw 
Dropseed 
Goosefoot 

Hickory 
Honey mesquite 

Lotebush 
Netleaf hackberry 

Oak 
Panic grass 
Paspalum 
Pigweed 
Prairie turnip 
Prickly pear 
Prickly poppy 
Purslane 

Skullcap 
Soto] 

Water lilies 
Wild onion 

Cucurbita 
foetidissima 
Scirpus sp. 
Mollugo verticillata 
Opuntia sp. 
Proboscidea sp. 
Sporobolus sp. 
Chenopodium sp. 

Carya sp. 
Prosopis glandulosa 

Modem observation Eastern Canyonlands Boyd eta!. 1994 

41LUI 
Sam Wahl 
Modem observation 
41LUI 
Sam Wahl 
Kent Creek, Sam Wahl, 
Boren No. 2. 
41GR484 
Sam Wahl. Boren No. 2. 

Zipiphus obtusijolia Sam Wahl, Boren No. 2. 
Celtis Reticulata Sam Wahl, Boren No. 2. 

Quercus sp. 
Panicum sp. 
Paspalum sp. 
Amaranthus sp. 
Psoralea ssp. 
Opuntia sp. 
Argemone sp. 
Portulaca sp. 

Scutellaria sp. 
Dasylirion texanum 

Kent Creek 
Sam Wahl, Boren No. 2. 
Sam Wahl, Boren No. 2. 
Sam Wahl 
Modern observation 
Gobbler Creek Bridge Site 
Sam Wahl 
Kent Creek, Sam Wahl, 
Boren No. 2. 
Boren No. 2. 
Modern observation 

Nymohaea sp. 
Allium drummondii 

41LUI 
Modem observation 

intcrior 
Eastern Canyonlands 
Lastern Canyonlands 
Interior 
Lastern Canyonlands 
Lastern Canyonlands 

Eastern Canyonlands 
Interior. Eastern 
Canyonlands 
Eastern Canyonlands 
Interior, Eastern 
Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 
Eastern Canyonlands 

Eastern Canyonlands 
Eastern Canyonlands, 
Edwards Plateau 
Interior 
Eastern Canyonlands 

Yucca Yucca spp. Modem observation Eastern Canyonlands, 

Thompson 1987 
Boyd 1995 
Boyd et al. 1994 
Thompson 1987 
Boyd 1995 
Boyd 1995 

Boyd et aL 1994 
Thompson 1987; 
Boyd 1995 
Boyd 1995 
Thompson 1987; 
Boyd 1995 
Boyd 1995 
Boyd 1995 
Boyd 1995 
Boyd 1995 
Boyd et a!. 1994 
Boyd 1995 
Boyd 1995 
Boyd 1995 

Boyd 1995 
Boyd et aL 1994 

Thompson 1987 
Shroeder and 
Holliday 1994 
Boyd et aL 1994 

Edwards Plateau 

Table 4.1. Edible native plants identified on the Southern High Plains and in adjacent areas. 

88 



4.4. Archaeological 

The historic development of archaeological research on the Southern High Plains is 

crucial to structuring the state databases. The relationship among the diverse elements 

that comprise archaeological investigation include the history of research, location of 

research institutions, access to land, methodology of researchers, specialist interest of 

researchers, access to appropriate field and laboratory equipment, researcher knowledge 

and skill, time and money invested in a project, and even the propagation of local 

informants are all crucial in structuring the regional dataset. Only, therefore, by 

understanding the limitations of the present database, can we hope to infer meaningful 

conclusions from the present course of study. It is with these caveats that a brief history 

of archaeological research on the Southern High Plains is examined. 

History of Research 

Jack Hughes (1989) has observed that the archaeology of the United States may have its 

origin on the Southern High Plains. This claim is based on a bison bone bed at Silver 

Lake, in Hockley County in the southern portion of the region, which may have been 

described by the Spanish Coronado expedition in 1541 (Hughes 1989: 2). Despite this 

early example, it is not until the twentieth century that the type of investigations we 

today would recognise as archaeological begins to emerge. 

For close to a century, archaeological research has been conducted on and around 

the Southern High Plains. Two largely unrelated programmes of research can be 

identified in the early discovery phase of investigations. The first was squarely 
focussed on the investigations of the standing structures representative of populations 

that had once lived along the Canadian River Valley in the Texas Panhandle. Earliest 

amongst these investigations was perhaps T. L. Eyerly's excavations at the Old Buried 

City Ruins (Hughes 1989: 3) located on the north side of the Canadian River Valley and 

therefore outside of the current research area. 

The second programme of research focussed on the Southern High Plains with the 

goal of recovering evidence for the earliest humans in the New World (Holliday 1997). 

The success of Edgar B. Howard's excavations near Clovis at Blackwater Draw #1 in 

the 1930's achieved this goal and has arguably resulted in a lingering legacy of research 

oriented towards spectacular Paleoindian sites. This second programme of research can 

largely be characterised by low numbers of high-profile excavations by researchers 

affiliated with academic institutions. Their goals were concerned with the recovery of 

lithic tools in association with extinct Pleistocene megafauna. Holliday (1997) provides 
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an excellent background to this research, indicating that multidisciplinary research has a 

long history within the region. 

Examination of a representative sample of archaeological sites located within the 

current study area and on file at the appropriate state-level cultural heritage repositories 

(the Texas Historical Commission (THC) in Texas and the New Mexico Office of 

Cultural Affairs in New Mexico) indicate the general intensity of archaeological 

research throughout the twentieth century. The results (Figure 4.9) show that the first 

sixty years of research, while prolific, account for less than 1% of the total 

investigations undertaken to date. In contrast and largely as a result of cultural resource 

legislation imposed on public lands during the second half of the twentieth century, an 

exponential growth rate in archaeological research continues up to the present day 

(Hughes 1989; Holliday 1995). 

The dominant pattern of growth in the intensity of archaeological investigations 

undertaken between 1960 and today is inversely proportional to the number of 
investigations reaching the excavation stage of research. Put simply, earlier 
investigations were far more likely to be excavation based, whereas later investigations 

are more likely to be survey based. The relationship between intensity and 

methodology clearly has affected the structure of the regional archaeological record. 

Furthermore, the continuing development of modern scientific techniques can be added 

to this mix underscoring the realisation that no studies of hunter-gatherer thermal- 

feature technology have yet been undertaken on the Southern High Plains. This is 

important as it can be assumed that the primary research goal of all the previous 

investigators was not the examination of thermal-feature technology. 

Key Sites 

A handful of sites has emerged from the thousands identified, as key to the 

interpretation of the regional archaeological sequence (Figure 4.10). Among these, sites 

located in the well-stratified draw systems have provided the most complete sequences 

of cultural occupation (Johnson and Holliday 1995,2004). Among these, Lubbock 

Lake in Yellowhouse Draw and Blackwater Draw No. 1 in Blackwater Draw provide 

the best evidence of the presence of hunter-gatherer groups over deep time-scales 

(Johnson and Holliday 1995,2004). 

Lubbock Lake (41LU1) is a National Historic Landmark archaeological preserve 

comprising some c. 330 acres of Yellowhouse Draw in the southeast of the Southern 

High Plains (Figure 4.11). The site exhibits the most complete and intensively studied 

sequence of cultural activity available in the region (e. g. Stafford 1981; Holliday et al. 
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1985; Johnson 1987a, 1989,1990,1993,1995,2002; Johnson and Holliday 1981,1986, 

1989,1990,1995,2004; Holliday 1988a, 1988b, 1995,1997). The deeply buried well- 
dated strata available at this site span the last 12,000 years (Figure 4.11) containing 

abundant evidence for the repeated return of hunter-gatherer groups to the fresh water 

springs that once existed at this location (Johnson 1987a). It appears that throughout 

much of the late Quaternary, this predictable source of water acted as an oasis 

supporting a local biological community, frequently attracting larger grazing herd 

animals and human predators to this site. 
Archaeological work was first undertaken at this site in 1936 with the recovery of 

Folsom-aged artefacts after an abortive attempt by the city of Lubbock to dredge the 

valley in order to rejuvenate the then dried-up springs (Holliday 1997). The current 

programme of research under the direction of Dr. Eileen Johnson of the Museum of 
Texas Tech University began in 1972 and to date, over 80 discrete areas and 17 sites 
have been identified within the boundaries on the property (Johnson 2002). The results 

of this programme of research indicate the wealth of information that is available in the 

region's draw systems where they remain relatively undisturbed by modern 
development. To date, less than 1% of the cultural material-bearing deposits contained 

at Lubbock Lake have been systematically examined. 

Lubbock Lake is particularly important in the regional sequence, as the dominant 
late Quaternary models that characterise the region derive much of their analytical 
foundation from this site (e. g. Johnson and Holliday 1989,1995,2004). At this site, the 

strong commitment to interdisciplinary research has primarily concentrated on 

geoarchaeological investigations and vertebrate faunas in the construction of these 

models. 

The previously mentioned spectacular recovery of spear points with proboscidean 

vertebrae by Howard's team excavating on the Southern High Plains near Portales in 

New Mexico is deeply emblematic of the regional archaeology. The site Blackwater 

Draw #1 or the Clovis Site, as it is otherwise known, gives its name (Clovis, NM is the 

nearest major town to the site) to the wider culture of hunter-gatherers who may or may 

not have been the first colonisers of the new world around 12,000 years ago (Meltzer 

1993). Like Lubbock Lake, work at this site also has been ongoing since the 1930's and 

today this research tradition is continued by Eastern New Mexico University (Carlson 

2005). However, unlike Lubbock Lake, excavations at the Clovis site have consistently 

focussed on the Paleoindian levels, largely in response to salvaging material in advance 

of commercial gravel extraction operations (Holliday 1997). The results of research at 

91 



the Clovis Site have perhaps always been most germane at continental rather than 

regional scales. 

In addition to these two archaeological colossuses of the Southern High Plains, 

numerous smaller less intensively investigated sites have been identified (Figure 4.10). 

These sites have contributed significantly to our interpretation of the regional record, 

providing a valuable cultural context with which to assess human activity within the 

dominant ecological perspective (e. g. Johnson 1991,2007). While any list of regionally 

significant sites is in itself a subjective exercise, it can quickly be ascertained that the 

majority of these sites are again Paleoindian, again underlining the historic focus of 

much research (Miami, Elida, Millnesand, Ted Williamson, Ryan Site, Lake Theo, 

Midland, Plainview, and Shifting Sands) all fall within this category and all yield 
distinctive styles of projectile point armatures. Important Archaic sites have been 

identified at San Jon on the northwestern escarpment and at Mustang Springs at the 

opposite end of the region. At the latter site, David Meltzer has interpreted scores of 

small circular pits or hollows as evidence for well digging during the harsh conditions 

of the Altithermal (Meltzer 1991). Later Holocene sites with well-excavated 

stratigraphic sequences are regionally rare. These sites appear to be confined to the 

eastern portion of the region within the draws and canyonlands where the Garza, Lott, 

Floydada Country Club, and Montgomery sites all have yielded exceptional evidence 

for the later occupation of the region (Johnson and Holliday 1995,2004). 

Cultural Chronology 

Construction of a cultural chronology for the aboriginal peoples living on and around 

the Southern High Plains has been the focus of much previous research (e. g. Hoffman 

1989; Hughes 1989; Shelley 1994; Johnson and Holliday 1989,1995,2004; Boyd 1995; 

Nickels 2004; Carlson 2005; Johnson 1991,2006). It is clear from this work that non- 

sedentary hunter-gatherer subsistence was the dominant lifeway throughout much of 

prehistory. This reliance on hunter-gatherer subsistence can in part be explained by the 

environmental setting of the Southern High Plains. 

The energy stored in the grassland ecosystem that dominated the region 
throughout prehistory (e. g. Johnson 2007) is largely unavailable to humans, as it is 

stored in the inedible portions of plants (Hill 2006). This energy can be retrieved 

through intensive processing (e. g. grinding and baking) or by targeting the animals that 

subsist on these plants (Hill 2006). On the Southern High Plains, bison were the key 

primary consumer of the available grasses. These animals then effectively packaged 

and stored energy that could be reliably targeted by highly mobile hunter-gatherer 
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groups. Therefore, in environments such as the Southern High Plains where critical 

resources such as food and water are widely spaced, then behavioural ecology models 

suggest that high residential mobility should be expected (Kelly 1995; Bird and 

O'Connell 2006). The archaeological record of the Southern High Plains backs up this 

prediction and further suggests that during times of high environmental stress, hunter- 

gatherers were forced to increase residence time at critical resources such as water 

(Shelley 1994). This is demonstrated in the abundant Middle Archaic record at sites 

with subterranean freshwater springs, such as is the case at Lubbock Lake, or Mustang 

Springs (Johnson 1987; Meltzer 1991,1995,1999). 

Because the archaeological record is dominated by hunter-gatherer groups, the 

construction of cultural groupings is largely the result of projectile point types in the late 

Pleistocene through the early and middle Holocene. Other lines of evidence such as 

pottery, trade items, and art have also been important in the late Holocene record. 

Because of the high predicted mobility, a limited archaeological `footprint', and other 
difficulties associated with assigning cultural affiliation (see Wobst 1978), identification 

of cultural groups should be treated with caution. Interpretation of the Southern High 

Plains has been heavily influenced by Culture History models, which have sought to 

identify numerous complexes, focuses, and phases (Figure 4.12). These models are 

based on extremely limited datasets and a great many assumptions (L. Johnson 1986) 

and are therefore not examined or used in the current programme of research. 

The cultural chronology set out by Johnson and Holliday (1995,2004), is utilised 

for the present programme of research as it is based on detailed multi-disciplinary 

research at deeply buried well-stratified sites. The chronology classifies hunter-gatherer 

adaptation into five distinct cultural periods and eight sub-periods based on regional 
hunter-gatherer adaptation to the dynamic late Quaternary environment (Figure 4.6). 

Brief descriptions of the five main cultural periods serve as a background to this 

framework: 

Paleoindian Period ca. 11,500 - 8,000 RCYBP 

The Paleoindian period includes from oldest to youngest the Clovis, Folsom, Plainview, 

and Firstview sub-periods. The Paleoindian period is defined by a series of projectile 

points, the earliest of which Clovis and Folsom, exhibit distinctive basal flutes (Prewitt 

1995). These points have generally been functionally interpreted as tips for spears 

(Shea 2006: 328). Johnson and Holliday (1995,2004) identify a narrowing shift of the 

subsistence base from the Clovis through to later Paleoindian sub-periods; this is due in 
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part to the departure of megafauna from the archaeological record in contexts younger 

than Clovis. Paleoindian subsistence on the Southern High Plains appears to be largely 

meat-related (Johnson 1991; Johnson and Holliday 1995,2004); however, the small 

dataset is most likely to be skewed by the relative abundance of kill versus domestic 

contexts thus far investigated. 

Archaic Period ca. 8,000- 2,000 RCYBP 

The Archaic period is divided into three sub-periods. These are Early (8,000-6,500 

RCYBP), Middle (6,500-4,000 RCYBP), and Late (4,000-2,000 RCYBP). Culturally 

very little is known about the Early and Middle Archaic sub-periods and they are 

represented at very few sites on the Southern High Plains or surrounding regions 
(Sebastian and Larralde 1989; Johnson and Holliday 1995,2004). Several distinct types 

of projectile point are again common at Archaic sites; these include Ellis, Trinity, 

Marcos, and Bulverde types (Prewitt 1995). Archaic points are generally characterised 

as being smaller than Paleoindian counterparts and larger than the later Ceramic period 

arrow-points; they most often are interpreted as being attached to a dart and launched 

with a spear thrower (Shelley 1994: 384). The Middle Archaic coincides with the 

previously mentioned Altithermal, during which environmental conditions may have 

tethered human populations to locations with critical resources (Shelley 1994). An 

increasing reliance on plant-based resources is identified at this time (Johnson and 

Holliday 1986) and may be a function of longer residence times at these oases or refuge 
locations (e. g. Meltzer 1999). A shifting subsistence economy of greater reliance on 

plant resources during times of environmental stress and on bison during other less 

severe times (Johnson and Holliday 1986,1995,2004) is a useful working model with 

which to examine the Southern High Plains Archaic (Shelley 1994). 

Ceramic Period ca. 2,000- 500 RCYBP 

The Ceramic period is divided into an early (ca. 2000 to 1000 RCYBP) and late (1000 

to 500 RCYBP) sub-period based on the appearance of Mogollon puebloan trade wares 

in the later period (Johnson and Holliday 1995,2004). The appearance of the bow and 

arrow and ceramic technologies during this period is significant. It is also during this 

time that peoples settled along the Canadian River Valley to the north (known as the 

Antelope Creek Phase) of the region and along the Pecos River Valley to the west of the 

region (Katz and Katz 1985; Sebastian and Larralde 1989). These groups practised 

agriculture and became at least semi-sedentary as a result (Hughes 1995). This change 
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in subsistence does not appear to have extended throughout the Southern High Plains 

and it was not to be a long-term enterprise with people again returning to hunting and 

gathering lifestyles in later periods (Johnson and Holliday 1995,2004). These authors 

hypothesise that the late Ceramic marks the final appearance of peoples indigenous to 

the Southern High Plains region (Johnson and Holliday 1995,2004). 

Protohistoric Period ca. 500- 300 RCYBP 

The Protohistoric period marks the displacement of local populations by the incursion of 

Athapaskan peoples, dominated by the Apache, moving down the Plains region from the 

north and the contact between European peoples and indigenous populations (Boyd 

2001; Johnson 2006). Much of the cultural interpretation regarding this period has been 

extrapolated back from the descriptions made by Spanish conquistador Francisco 

Vasquez de Coronado who travelled through the region in 1541 (Carlson 1998). During 

this trip, Coronado described the peoples he encountered as Teyas and Querechos who 

often moved about the landscape hunting bison, living in tipi-type structures, and 

utilising dogs in hunting (Gunnerson 1992). 

Aboriginal Historic Period ca. 300-125 RCYBP 

During the aboriginal Historic period European trade items appear in Native American 

site assemblages, the horse is introduced, and the Comanche peoples displace the 

Apache (Johnson 2006). The period closes in 1875 following the Red River War when 

native peoples were effectively removed as the dominant culture group in the area 

(Carlson 1998). A programme of Anglo-American settlement followed which 

ultimately paved the way for the cultural and political structures that dominate the 

region today. 

4.5. The Ten-Mile Buffer 

The archaeological record of the Southern High Plains indicates that the regional 

concept has been usefully applied in understanding the archaeological record of native 

peoples subsisting through hunter-gatherer lifeways. Theoretical models appear to be 

most usefully employed against a detailed background developed from theoretical 

propositions based in cultural and behavioural ecology (e. g. Kelly 1995; Winterhalder 

2001; Bird and O'Connell 2006). Examination of the available cultural chronologies 

indicates that authors have rarely stuck within the region when discussing the Southern 

High Plains. Important sites are often located in the ecologically diverse areas at the 
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margins of the Southern High Plains (e. g. Boyd 1995). The reasons for the apparent 

proliferation of sites at the boundaries of the region are diverse but are again likely to be 

the result of the predictable location of critical resources in these areas. 
A useful example is the distribution of high-quality tool-stone suitable for 

manufacturing lithic tools and weaponry. Holliday observes that for the most part, all 

the lithic resources are only available at locations off of the Southern High Plains region 
itself (Holliday 1997: 14). Therefore, in order to obtain these resources, the indigenous 

population would be forced to periodically travel to or trade with groups at the 

periphery of the region. The occurrence of distinctive types of tool-stone at 

archaeological sites in the interior of the Southern High Plains with well-known 

geographically discrete source locations confirms that at least the lithic material and 

probably the indigenous people, were highly mobile, often selecting high-quality source 
locations hundreds of kilometres distant (Holliday and Welty 1981; Holliday 1997). 

For the purposes of the current project then, the regional view is supplemented by 

an arbitrary ten-mile boundary extending around the circumference of the area (Figure 

4.13). The selection of a ten-mile extension was chosen to contextualise the Southern 

High Plains area without encroaching significantly into other distinct archaeological 

regions. This extension comprises much of the southern margin of the Lower Canadian 

river or `Canadian Breaks' in the north, Boyd's (1995) Caprock Canyonlands to the 

east, a greater portion of the Edwards Plateau region to the south, the Mescalero dunes 

in the southwest, and the eastern margin of the Pecos river valley in the west. The 

formal delineation of this boundary is an attempt to explicitly contextualise the Southern 

High Plains within a dynamic cultural and ecological setting, which even today 

characterises it as a distinct landform setting between eastern and western portions of 

the North American continent. 

4.6. Conclusion 

The Southern High Plains of North America provide an ideal region within which to 

examine the archaeological evidence for domestic hunter-gatherer fire technology. 

Background research indicates that significant datasets have been developed over 

almost a century of research. These studies have resulted in a rich understanding of the 

development of the late Quaternary landscape and dominant grassland ecosystem. 

While numerous technological studies have been conducted within the region, they have 

largely focussed on aspects of lithic technology and in particular that of projectile point 

weaponry. In contrast, no previous regional scale examination of thermal-feature 
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technology has been undertaken. Over 75 years of archaeological site data including 

basic information on the thermal features encountered, has been compiled and stored in 

state-level databases. These data are now available for electronic querying. The 

cultural chronology of the region suggests that hunter-gatherer lifeways have been the 

dominant subsistence strategy throughout much of the region's prehistory and it is 

assumed that these peoples have consistently employed fire as a primary technological 

strategy. The potential for the identification of LTFs during archaeological research is 

therefore high. The ten-mile extension to the periphery of the region is devised in an 

effort to contextualise the hunter-gatherer peoples that variously occupied the Southern 

High Plains within a sphere of resources that were critical to their survival. It is 

expected that these border areas will yield the strongest evidence for hunter-gatherer 

activity, as they are also the locations at which critical resources are located. 

Several lines of evidence (archaeological, ethnographic, and experimental) can be 

drawn upon in order to understand the archaeological record for fire technology on the 

Southern High Plains. The first step in this is the development of a classificatory 

system with which to unify the accumulated regional dataset by means of a common 
descriptive vocabulary. A theoretical framework for the investigation of LTFs and the 

design of a hierarchical taxonomic key for their classification is set out in Chapter 5. 
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CHAPTER 5- THEORETICAL FRAMEWORK 

Abstract 
The first approach in the study ofLTFs is the development of a theoretical framework for their 
analysis. Historically, the archaeological investigation of hunter-gatherer groups has relied on 
artefacts rather than features as the primary evidence for constructing interpretative 
arguments. This emphasis, in spite of a growing corpus offeature-orientated description and 
quantitative data, has arguably resulted in the uncritical interpretation offeature-related 
technologies such as localised thermal features (LTFs). An interpretative project is devised in 

response, with which to explore hunter-gatherer fire features as a potentially meaningful 
technology requiring serious theoretical consideration. The project engages multiple lines of 
evidence to assess the variability expressed within the archaeological record These lines of 
evidence are open-ended and potentially recursive as new lines of enquiry emerge. A 
taxonomic key for the classification of individual features is developed. This key facilitates the 
normalisation and incorporation of previously recorded state-level datasets by generating a 
common vocabularyfor fire features. The classificatory system will allow future fieldworkers to 
more easily contextualise and therefore interpret the fire features they record The assumptions 
and limitations of the project are considered and it is concluded that the theoretical 
prioritisation ofhunter-gathererfire technologies is a useful undertaking both as a means for 

understanding hunter-gatherer behaviour and as a tool for planning modern research 
strategies. 

5.1. Introduction 

The archaeological investigation of prehistoric hunter-gatherer groups necessarily 

engages with restricted datasets, poorly preserved ephemeral locations of activity, and 

deep time scales (Kroll and Price 1991). Historically, the archaeological process has 

been an examination of discarded portable material culture (Davies 2000) and resultant 

synthetic works tend toward an emphasis on economic materiality focusing the 

analytical lens on individual artefact classes and fluctuations over long time scales. In 

contrast, the features constructed and utilised by hunter-gatherer groups for the 

controlled manipulation of heat through the medium of fire, here termed LTFs, have 

received very little theoretical consideration. 

Critical examination of relevant literature identifies the largely implicit role LTFs 

assume when interpreted at a site level (Chapter 2). This situation is in part due to a 

lack of common terminology or rigorous theoretical framework with which to assess 

these feature types. In response, an interpretative project is framed which centres LTF 

construction and use as a technologically meaningful hunter-gatherer behaviour worthy 

of detailed investigation. 

The proposed model examines variability in these feature types by exploring 

multiple lines of evidence derived primarily from fieldwork, heuristic investigations, 

and qualitative analysis. The relationship between these lines of evidence is open-ended 

and potentially recursive as new lines of enquiry emerge throughout the project. The 

construction of a simple hierarchical key for field identification is proposed as an initial 
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classificatory tool for analysing the existing regional dataset. Lastly, assumptions and 

limitations inherent to the proposed research project are identified and discussed. 

5.2. An Interpretative Model for the Investigation of Localised Thermal Features. 

Theoretical approaches to thermal features as built, used, and abandoned by hunter- 

gatherer societies are necessarily studies of technology. It is proposed here, that recent 

trends in archaeological theory (e. g. Vanpool and Vanpool, 2003, Pauketat and Alt 

2005) can be positively utilised in formulating dynamic open-ended research questions 

that seek to explore the mosaic of technological activities associated directly and 
indirectly with the construction of LTFs by hunter-gatherer groups. The proposed 

research structure then, draws critically on multiple lines of evidence to provide an 
interpretative framework for assessing hunter-gatherer fire technology. 

Archaeologically, it is hypothesized that distinct signatures will be observable at 
intra-site scales and that these will translate to trends observable at inter-site scales and 
furthermore, that these observations should be useful in the interpretation of prehistoric 
fire technologies as a function of time, space, and cultural behaviour. Ethnographic and 

experimental datasets are crucial components in the structure of this research model, as 

they provide two key lines of evidence in the ongoing assessment of the archaeological 

record. 
The construction of an LTF is the basic unit of analysis in this research. It is also 

arguably an extremely useful structure with which to explore the archaeological 

evidence for hunter-gatherers within a particular region. Considered from a landscape 

perspective, "human mobility relative to other organisms tends toward saltatory 

movements" (Stafford and Hajic 1992: 139), although hunter-gatherer mobility 

strategies vary over time and across space. Regardless of technological variation, it can 
be posited that the physical act of constructing an LTF always necessitates at least a 
temporary cessation in the ongoing ambulatory movement of hunter-gatherers (e. g. 
Bender 2001). The physical imposition of these features on the local landscape can 
therefore always be construed as a dynamic locus for human activity (e. g. Schlanger 

1992). This activity may involve one or many people and may be as short as to be 

measured in minutes or as long as to be measured in seasons. Thermal features then 

contrast with the majority of hunter-gatherer technology in that the technological 

mechanism is not transportable and therefore can often be studied in situ. Their 

presence can be directly associated within a qualitative framework as the basis for the 

definition of the term campsite, underscoring a high potential for research. 
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Contrary to much thermal feature research (but see Petraglia 2002), recent 

research directions within the anthropology of technology have sought to emphasise the 

culturally embedded nature of technology (Pfaffenberger 1988; 1992) and focus on the 

changing relationships in an object or feature life cycle (e. g. Edmonds 1990; 

Lemmonier 1993; Karlin and Julien 1994; Dobres 1995; Greene 2004; Pauketat and Alt 

2005, Bleed 2006). This view of technology has dramatically altered research 

directions in lithic analysis (e. g. Pigeot 1990; Andrefsky 2001) but has rarely been 

applied to the investigation of fire features (but see Lowell 1999). The prevalence of 

short-scale material narratives encountered in archaeology (Lucas 2001) may be 

unravelled through the development of technological operational sequences in the life of 

features such as LTFs and their surrounding artefact scatters. 

It can be posited that social relationships are structured by technological 

organisation within the relatively small space afforded around hunter-gatherer thermal 

features at a site scale (Gravina 2004). The holistic investigation of technological 

features and surrounding cultural residues may therefore provide useful data for 

answering questions of social and technological organisation (Pauketat and Alt 2005). 

For instance, the creation of an LTF can be reduced down to a number of events or 

processes e. g. collecting fuel to burn, digging the pit, and processing the food to be 

cooked (see also, Dufraisse 2006 for an approach that considers the role of firewood in 

domestic thermal features during the Neolithic). These activities need not occur at the 

feature itself and most probably occur at some distance (e. g. food may be transported in, 

fuel gathered at the periphery of the camp), while other activities must have occurred in 

close proximity to the feature. Thermal-feature technology engages then, with a range 

of activities (technological sequences) parts of which are available in the form of the 

physical evidence presented by the archaeological record. Within this framework, 

decision processes are dynamically explored in terms of actions and events. 

The implication is not that these actions and events are linear, simple, or 

predetermined. They are, in fact, sinuous, complex, and fluid actions recreated by 

social actors (e. g. Dobres 2000). A focus on the technological creation, maintenance, 

and abandonment of LTFs empowers human behaviour to be observed that is far from 

static. Each activity concerning the choice of type, construction method, and utilisation 

of an LTF in this sequence requires thought and decision making. This type of 

technological sequence has been described by Bleed (2006) as "wide" as opposed to the 

"narrow" sequential models often engaged in analysis of lithic reduction technologies. 

Assuming these wide decision sequences are technologically meaningful, then the 

101 



biological and material residues present in the archaeological record are ideally situated 

for their investigation. 

Research Model 

A research model sets out a framework that can be used to reference and integrate the 

results from the four analytical strands of evidence (Chapters 5-8). This model is 

recursive in that the regional dataset is reinterpreted as the results of individual 

investigations are fed back into the regional model (Figure 5.1). This conceptual 

framework allows for multi-scalar diachronic research strategies to be framed, which 

examine the technological variability manifest in the regional LTF dataset through the 

detailed observation, recording, and testing of specific processes and research 

propositions. The programme is facilitated by exploring multiple lines of evidence and 

is inherently empirical in nature, as the baseline of inquiry is the archaeological 

identification of a single abandoned physical structure (i. e. one LTF). 

Working up from a single feature then, larger frameworks and broader-range 

analogy are subsumed as the analytical focus is enlarged from feature to site to region. 
As Wylie observes, the "tension and revision of source-sided and subject-sided 

positions" act to effectively drive forward this dynamic process (Wylie 2002: 125). New 

lines of enquiry can be commenced after the initiation of the project; similarly, old lines 

of enquiry can be discounted and written up as appropriate. The output does not, 
however, accept arguments of extreme relativism, as the basis for this construct are data 

derived from archaeological phenomena and experimental research. Attempts to find a 

closest fit for the data are acceptable and privileged over lower orders of likelihood. 

The product of the relationship between these active elements is in the form of original 

observations that frame a viewpoint through which to empower a humanistic ontology 

of past technological human - fire relationships. 

The core of this framework comprises a continuing reassessment of the 

archaeological record in relation to four epistemological areas of inquiry (primary data 

collection, the theoretical framework, heuristic research, and the technological 

framework). The conceptual core of the model is not closed to external stimuli but 

merely acts as a focus to constrain inference at a regional scale. The more general 

interchange of information occurs at a wider scale and in less formal terms than the core 

regional research elements. The conceptual model is clearly weighted toward an 

inductive or interpretative approach to the investigation of LTFs. 
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5.3. A Hierarchical Key as a Means of Feature Classification 

In order to practically implement the proposed preliminary research model, it is 

necessary to construct a classificatory device with which to assess the variability in the 

archaeological signatures for LTFs from a regional perspective. It has already been 

demonstrated that the identification of LTFs during the archaeological investigation of 

prehistoric hunter-gatherers is a relatively commonplace occurrence and that the 

operative terminology used by archaeologists to describe these feature types has been 

shown, to be highly idiosyncratic (Chapter 2). It is therefore not surprising that 

technological research trends toward a focus on the description rather than analysis. In 

contrast, Lewis Binford (1992) argues for the need to make explicit our claims for 

encountering a particular type of feature: 

In short, we must claim that we have recognized a structured and, importantly 
complementary pattern among different things that has reference to past 
organizational dynamics. This claim is as good as the arguments presented or 
alluded to in assertions that structure (a patterned arrangement of different things 
resulting from organized interaction among variables) is distributed in a 
complementary spatial pattern so as to implicate past dynamics of an understood 
form - in this case, the controlled burning of fuel in a single place (Binford 1992: 45- 
46). 

The potential structure and utility of the identification device is directly related to 

the type of research being undertaken. The investigation of LTFs is dependant on the 

re-examination of secondary sources, which are mainly in the form of archaeological 

site archives and written reports. Therefore, in order to maximise the utility of the 

identification device, it is necessary to select variables that can be determined with 

reference to the available literature. More often than not, this evidence comprises very 

brief site-nomination forms, which include only the most basic information (Figure 5.2). 

Practically, this requirement necessitates the identification of commonly recorded 

simple variables, which can be arranged into a hierarchical structure. 
The development of a hierarchical key (e. g. Dunell 1971) is utilised as the 

primary identification device for classifying the variability in the existing regional LTF 

dataset. The advantage of this approach is in the generation of interpretation-free 

categories, which can be used to discriminate variation and thus provide a qualitative 

structure for subsequent research development (Sullivan and Rozen 1985). This 

classificatory structure focuses on the material remains of a feature or artefact and seeks 

to assign a class based on the inclusion or exclusion of a series of key attributes. 

Classification is achieved by means of binary oppositions, which facilitate the 

identification of objects within arbitrarily developed taxonomic classes (Dunell 1971). 
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The construction of identification devices rely on the a posteriori knowledge of the 

potential classes, which will be generated by the available dataset (Dunell 1971: 106) 

and therefore are ideally suited to the investigation of archaeologically identified LTFs. 

The proposed identification device has five key variables; with each variable defined by 

the result of a dichotomous attribute (Figure 5.3). 

The realization that site-formation processes are particularly important in actively 

structuring the physical evidence for LTFs (Petraglia 2002) is explicitly acknowledged 

in the selection and construction of this classificatory system. Contrary to the 

taphonomic transformations documented on single artefact classes, the complex 

taphonomic processes that actively structure the physical remains for a particular feature 

are inherently more complex, as they are simultaneously acting on multiple elements of 

differing material types. Consider as an example of this situation a shallow basin 

structure excavated on the shore of a beach. Inside the excavated basin, pine logs are 

burned and granite stones are placed on the resulting hot coals. Later, as the rocks heat, 

fine strips of deer meat are cooked on the heated rocks. After only a single use, the 

feature is abandoned and the incoming tide washes away the burned wood and charcoal 

that lined the inside of the basin. Fresh sand is washed into the basin burying the 

granite rocks in a tight cluster, which are encountered after considerable time has 

elapsed by archaeologists excavating test-units along this beach. 

This simple example illustrates the complex taphonomic relationships that are 

necessarily involved in the investigation of LTFs and therefore the consideration of 

these processes must be integrated into any scheme that attempts the classification of 

structures over entire archaeological regions. In the example, the only components of 

the hypothetical LTF that endured to be recovered by archaeologists were the granite 

hearthstones, which being rocks, are extremely difficult to break down and therefore 

obscure. Perhaps several years of wave action and erosion would have scattered these 

rocks rendering the interpretation of an LTF at a particular location impossible. The 

importance of the foregoing example is that the goal of the classificatory structure is the 

characterization and not the interpretation of the archaeological record in a particular 

area. This is a fundamentally different position to the widespread use of the hierarchical 

key concept in lithic debitage analysis (cf. Sullivan and Rozen 1985). The expected 

outcome of the research exercise is therefore a structure with which to qualitatively 

examine the research potential of LTFs, highlighting the strengths and deficiencies of 

the current database and thus providing a quantitative resource assessment that can be 
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queried prior to the development of behaviourally meaningful and therefore 

interpretative research. 

The Five Classificatory Keys 

The framework developed for this project has five simple classificatory keys (Figure 

5.3). As such a framework has not previously been attempted for the classification of 

LTFs, then it must be regarded as experimental. It is anticipated that the results of the 

overall project will suggest the need for additional keys, removal of unnecessary keys, 

creation of different keys, or restructuring of the hierarchical relationships. This 

realisation arguably strengthens the epistemological position of the overall project as a 

tool for the investigation of the regional archaeological record. The potential for 

reconfiguration maximises the utility of the framework to assess the regional record and 

therefore identify the areas that would most benefit from focussed qualitative research. 

If the response to one or more of the keys is unknown, then the negative path is 

followed by default. For instance, if the subsurface integrity of a particular feature is 

unknown because it has been recorded during pedestrian survey and is exposed only 

from a plan perspective, then the feature should be recorded as having no subsurface 

expression. If the majority of features in a particular region are therefore recorded in a 

similar manner, then it raises an important research goal for that region i. e. the 

subsurface investigation of one or more of these features to determine if a subsurface 

expression is present or absent. Even if this information had previously been recorded 

implicitly, perhaps relying on excavator `know how', the classificatory scheme will still 

`flag' it as an area requiring research. This is a positive development in developing 

datasets that have potential to be useful for multiple researchers and agencies and that 

will be able to be queried long after both of which have long departed. 

The first key is evidence for the excavation of the structure into a former ground 

surface. Evidence from diverse ethnographic and archaeological contexts has 

documented excavation as means of physically containing thermal features (e. g. Binford 

1978; Ellis 1997; Galanidou 1997; Smith et al. 2001). The identification of prehistoric 

excavation is largely determined by the archaeological method deployed (Figure 5.4). 

The presence of spatially discrete concentrations of burned artefacts and high fractions 

of carbonized material within negative features are usually indicative of subsurface 

expressions of LTFs. Identification is not, however, mutually dependant on intrusive 

modern excavation and LTFs are often naturally exposed in section by erosional 

processes such as those acting on coastlines, or incised drainage systems (e. g. Basford 

1980; Backhouse 2003; Figure 2.5a). 
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Site records commonly provide information as to whether a particular feature has 

a subsurface expression or not and furthermore, this information can often be 

confidently inferred from the mode of investigation reported i. e. a pedestrian survey is 

less likely to encounter a feature with a subsurface expression than is an invasive 

method such as hand excavation. Non-intrusive methods such as some types of 

geophysical survey may also identify negative features. If an accurate method for the 

discrimination of these signals is devised and proven in the field through a systematic 

programme of groundtruthing, then LTFs with subsurface expressions may be 

characterised without any excavation, or the feature ever being exposed. This situation 

however is relatively unlikely given the wide range of archaeological signatures 

identified for LTF in Chapter 1. Nevertheless, future remote-sensing methodologies 

may not require excavation to occur to determine whether or not an LTF was excavated 

into a former ground surface. 

The second key is the identification of a spatial boundary. Defined here as the 
identification of increased fractions of ash and charcoal within a spatially discrete area 

(Vaquero and Past6 2001; Figure 5.5), the patterned arrangement of rocks or other 

material to demark the periphery of the structure, or any other physical manifestation by 

which a structural boundary can be clearly identified. Thermal staining is often the 

most visible physical evidence for a boundary. Stains result from the carbonisation of 

organic material through thermal alteration followed by degradation and inclusion into 

the archaeological record (e. g. Wright 2003). It is recognised that thermal soil stains 

can be created by a number of processes (cf. Sullivan et al. 2001) and need not 

necessarily result from in situ burning. Visibility of this phenomenon is not mutually 

dependant on excavation but it is considerably less likely to be observed during survey 

in well-vegetated or highly eroded environments. Site records again, commonly record 

the presence or absence of soil staining as it is a highly suitable context for radiocarbon 

assay. 

The third key is the presence or absence of structural integrity. Defined here as an 

observable relationship between burned material and residues within the internal matrix 

of the observed feature (Figure 5.6). Criteria include the arrangement of hearthstones to 

one another, the identification of multiple oxidised layers (e. g. Johnson 1987b), the 

recovery of burned faunal or vegetal material, and the inclusion of unburned material in 

the internal feature matrix. Inclusion or exclusion of a specific feature is therefore 

based on multiple and complex criteria and are themselves reliant on field experience 

and a posteriori knowledge of the regional LTF dataset. Features encountered during 
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excavation are more likely to be positively identified as structurally intact. Site records 

can yield wildly different levels of reporting and description concerning the integrity of 

individual features as was described in Chapter 1. The purpose of the third key is to 

distil this information and make a judgement as to the integrity of the feature. The 

application of the third key will most likely be applied to only select features, which 

have been well excavated. It is hoped therefore the determination as to the integrity of 

these features will be supported by adequate supplementary documentation. If this is 

not the case for an individual feature, then a negative response should be recorded. 

The fourth key is a basic qualification of the internal geometry of the feature, 

requiring an assessment of the depth in relation to the diameter (Figure 5.7). Thermal 

feature analysis has previously sought to explore this relationship in terms of function 

(Shockey 1997) and as a means of classification (Ellis 1997: 60). Identification is again, 

limited to excavation or the observation of features in natural exposures. Basic 

measurements such as these are often recorded for excavated features and therefore 

should be available in the site documentation. 

The fifth key is the presence or absence of hot-rocks. This variable is mutually 

exclusive and as such is not determined by any of the preceding variables. Hot-rocks 

are enduring elements of human activity that are normally capable of preservation long 

after the eradication of the structure of the original thermal feature (Holdaway et al. 

2002; Figure 5.8). Hot-rocks are not dependant on research strategy and are equally 

likely to be encountered during excavation (e. g. Brink and Dawe 2003) as surface 

survey (e. g. Hawkins 1998). Although this artefact class has long been looked upon 

with a certain derision by the archaeologist (cf. Brink and Dawe 2003) and is less than 

frequently recovered, perhaps for fear of filling up precious museum storage space with 

tons of burned rocks. Nevertheless, the presence or absence of hot-rocks is commonly 

documented during archaeological site nominations. 

The proposed classification scheme results in the assignment of 14 mutually 

exclusive categories that serve to describe the range of variability observed in the 

regional archaeological record. The advantages of this schema are two-fold: firstly, the 

identified types are not technologically or functionally deterministic, and secondly the 

influence of different variables depends on the context of the original investigation 

(Sullivan and Rozen 1985: 759). This result allows the researcher to actively assess the 

potential of the dataset for particular types of analysis. For instance, if the result of a 

survey of all the documented LTFs in a particular region indicated that 90% comprised 

hot-rock scatters (formally, class 2) then research focussed on the examination of 
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variation in the internal morphology of individual features would be constrained by a 

small unrepresentative dataset, thus limiting the potential for meaningful inference at 

wider scales. 

5.4. Assumptions and Limitations 

The programme of research depends on basic assumptions and is constrained by 

inherent limitations: 

Assumptions 

1. The construction of localised thermal features for the purpose of manipulating fire is 

a technologically significant activity representative of hunter-gatherer groups and 
therefore is an archaeologically significant phenomenon. 

2. LTFs, as constructed by hunter-gatherer groups, can result in physical signatures 

observable in the archaeological record. 

2. Activities involving, and in proximity to, LTFs (such as cooking) can and often do 

leave physical, chemical, and biological residues, which are sometimes observable in 

the archaeological record. 

3. The ability to routinely generate and manipulate fire is an inherent component of the 

technological skill-set possessed by all hunter-gatherer groups identified in the 

archaeological record since at least the last glacial maximum. 
Limitations 

1. The archaeological excavation of hunter-gatherer campsites often encounters a 

palimpsest of cultural material resultant of multiple activities, and/or occupations, 

and/or post depositional processes. These processes may obscure or destroy the 

potential for detailed spatial analysis. 

2. Cleaning and maintaining activities undertaken by prehistoric populations, around the 

LTF area may obscure or destroy spatial patterns of cultural debris. 

3. The proposed project inherently privileges archaeologically identified LTF structures 

and therefore may be influenced by the visibility of particular types of LTF and by the 

physical construction materials that have a tendency to survive for long periods and be 

successfully identified by archaeologists (such as hearthstones). 
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4. The construction and use of LTFs are not culturally specific to hunter-gatherer 

groups and therefore the potential exists to confuse structures created by sedentary 

societies as having been created by hunter-gatherer groups. 

5. Not all spatially confined fire technologies leave physical evidence that is 

identifiable in the archaeological record. 

6. Natural processes capable of the production of spatially confined areas of burning 

(particularly lightning strikes) can leave physical evidence that is morphologically 
identical to the human-built structures termed localised thermal features. 

5.6. Conclusion 

The practical technological analysis of LTFs in a particular region or a time-period may 

go some way to providing some much-needed critical context on which to base our 
theoretical assumptions. This analysis will benefit the development of hunter-gatherer 

research by pointing toward the expected variability evident in any regional dataset and 
therefore moves toward a richer humanistic understanding of hunter-gatherer activity, 

critically drawing from the available data rather than grasping across continents for 

answers in far-removed and often problematic examples. 
A novel research design for the holistic investigation of LTFs is devised in an 

attempt to resituate their study within a conceptual framework that emphasises LTFs as 
interpretatively meaningful components of hunter-gatherer technological strategies. 
Practical assessment and classification of a regional archaeological LTF dataset is the 

first step in this process. Assessment of research potential is facilitated by the 

application of a taxonomic key, which groups features based on the qualification of five 

commonly recorded variables. Application of this key allows for the rapid assessment 

of large regional LTF datasets and therefore creates a regional framework within which 

the results of the other analytical strands of research (Chapters 6-8) can be assessed. 

Questions arising from the results of the application of the taxonomic key are examined 

through experimental research (Chapter 7) and the regional archaeological record 

(Chapter 8) of the Southern High Plains. Lastly, the success of the application of the 

four analytical strands of evidence that comprise the interpretative project are drawn 

together and critically discussed in Chapter 9. 
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CHAPTER 6- ETHNOGRAPHIC CONTEXT 

Abstract 

The second approach in the study of LTFs employs ethnographically recorded thermal features 

as a proxy for the types of construction, use, and abandonment processes occurring in the 
archaeological record. Geographically, the physical manifestation of thermal features is to 
some extent conditioned by the local environment and for this reason the North American 
continent and in particular the Plains region provide the basis of the ethnographic inquiry. 
Ethnographic data are explored across three research strands and the results indicate that 
North American native fire technologies were well developed by the time of sustained European 

contact in the sixteenth century. The realisation that the domestic structures that dominate the 
archaeological record are the only trace of a wider technology, capable of altering entire 
ecosystems, is profound The variation in the form and function of domestic fire technologies, 
as documented by early explorers and ethnographers, is significant and should be an important 
caveat to simplistic sit- scale interpretations. At a wider focus, the data exhibit some culturally 
meaningful patterning, suggesting that at least in the historic period, technological trajectories 
of different therma-feature types may be usefully studied. Ultimately, the immense range and 
complexity of physical structures and processes identified in the ethnographic literature 

reinforce the need for research strategies that critically examine and engage with these features 
through integrated programmes offield and experimentally based investigation. 

.. documentation of the Indian use of fire is fragmentary at best. Historically 
documented incidents are rare; photography was invented after most tribes had 
disappeared or surrendered their traditional ways. (Gerald W. Williams 2000: 8) 

6.1. Introduction 

It is important to note that ethnographic documents consistently point to fire 

technologies as "the most ecologically effective and technologically powerful tool 

available to foragers, farmers, and pastoralists" (Lewis 2003: 27). The critical use of 

ethnographic research therefore has the potential to provide much of the central 

contextual detail necessary for exploring the range in variation present when 

confronting hunter-gatherer fire technology from an archaeological perspective. It is 

likely that the largely domestic features that dominate hunter-gatherer archaeological 

sites and that are the subject of this study, mask the true complexity of aboriginal fire 

technology. Furthermore, it is clear that native fire technologies often extended as the 

primary human tool for managing whole ecological regions through active brush control 

and the encouragement of new growth (Westbroek et al. 1993; Stewart 2002). Freed 

from an intellectually subordinate position in relation to other hunter-gatherer 

technologies such as lithic reduction, then, serious consideration should be afforded to 

the fragmentary ethnographic descriptions of the physical operation sequences 

associated with the construction, use, and abandonment of localised thermal features. 
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Three complementary strands of ethnographic research are examined for their 

potential to contribute to development of the wider research model (Chapter 5). These 

strands are historic documentary sources written during the colonial explorations and 

expansion between the fifteenth and nineteenth centuries, anthropological fieldwork 

undertaken in the late nineteenth and twentieth centuries, and an informant interview 

conducted during an earth oven technology demonstration in Texas during 2005. All 

three research strands offer different perspectives on the range of aboriginal fire 

technology from the physical characteristics and construction sequences of individual 

features, through the cultural specificity of construction and use practices, to activities 

associated with LTFs including their location of and role within the wider site setting. 
In parallel with this three-tiered approach, I have attempted to continuously narrow the 

focus from a broad perspective of evidence for aboriginal fire technology presented in 

colonial texts, through the technological variation present in individual features 

recognised by ethnographers, to the discussion of an individual feature class (an earth 

oven) during an informant interview. 

The ethnographic context considered here is not restricted to the North American 

Southern High Plains study area. This decision is in part due to the paucity of 

technologically meaningful ethnographic information available for the region and also 

the applicability of the present investigation to draw technologically meaningful 

statements from a wider geographic context. I seek therefore, to examine the potential 

range of thermal-feature technology, rather than use the types of facilities documented 

during the sixteenth-century European entradas onto the Southern High Plains, as a 

direct analogue for those occurring in prehistory. An emphasis is, however, maintained 

on the North American continent and on the Southern Plains region in particular as this 

environment effectively conditions the physical range of possible features, by limiting 

the availability of fuel and other resources, and therefore the physical remains that can 

be expected to be encountered in the archaeological record of the present study area. 

Two important themes recur across the examined foci and throughout the 

literature: the realisation that wide-ranging and diverse fire technologies, most of which 
leave little or no detectable archaeological residue, are deeply embedded in all North 

American native societies; and that fire technology is typically multipurpose and 
dynamic, so consequently archaeologists should expect LTFs to have complex 

construction sequences, and use histories. 
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6.2. Historic Documentary Sources 

Between the fifteenth and eighteenth centuries, European expansionist objectives 

facilitated the intrusion of a-variety of explorers into geographic areas already occupied 

by hunter-gatherer groups. Chroniclers of these expeditions were not specifically 

interested in documenting hunter-gatherer fire technologies; often, however, some 

information was noted. These records comprise a useful line of investigation in 

understanding hunter-gatherer use of fire at the time of contact between the two 

cultures. 
An example that underscores the colonial perspective also serves to illustrate (in 

this case dramatically) the consequences of underestimating aboriginal fire technology. 

The example concerns the early observations of the Tasmanian hunter-gatherer groups. 

Erroneously, the observers suggested that these groups had lost the technology 

necessary for fire-making and therefore relied on fires kindled by lightning strikes (Gott 

2002: 654). Accounts of fire being carried from place to place by the indigenous people 

were interpreted as an inability to generate fire and therefore reliance on keeping 

portable torches lit at all times. This assumption was clearly incorrect, relying as it did 

on a colonial, impressionistic interpretation of the native Tasmanian populace. The 

interpretation, that aboriginal Tasmanians lacked the technology to create fire, had a 

direct impact on their lives, for in many ways it legitimated their dispossession by 

`civilized' European colonizers (Gott 2002: 655). It is perhaps most surprising that this 

opinion persisted until late in the twentieth century. 
The foregoing example illustrates the need for critical evaluation of historic 

documents prior to acceptance and incorporation within a framework of fire 

technologies for any geographic region. The documentary evidence for aboriginal fire 

technology as recorded during the incursions of Cabeza de Vaca (1528), Coronado 

(1541), De Soto (1542), and the seventeenth-century Spanish mission settlements on to 

the Southern Plains of North America is not extensive. 

Alvar Nünez Cabeza de Vaca's unplanned and often haphazard journey through 

what is now southern Texas does contain the earliest evidence for the practice of native 

groups (identified as Iguaces or Yguaces) deliberately setting fire to large tracts of grass 

and lumber (cited in Stewart 2002: 139; and see Hester 1999 for an archaeological 

context). In addition, De Vaca notes several technologies at various points along his 

journey, in which fire is used to: provide warmth in open camps and within domestic 

structures (Ch. 5. ); dispose of the dead (in this case medicine men) (Ch. 5); cauterise 

wounds (again medicine men) (Ch. 5); cook roots in open features stirred by sticks (an 
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overnight task undertaken by women) (Ch. 6); produce smoke at the periphery of camps 

in order to ward off mosquitoes (Ch. 6); hunt deer by encircling them with fire (Ch. 6); 

trap enemies in warfare (Ch. 8); create intoxication through smoke inhalation (Ch. 8); 

boil liquids to be consumed in ceremonial customs (Ch. 8. ); cook game (again a female 

gender role) by broiling in oven features (Ch. 9); heat hearthstones, which then are 

placed in a middle-sized gourd (filled with water) with rocks being cycled into and out 

of the gourd to keep it boiling (Ch. 10) (all translations of Cabeza de Vaca's La Relaciön 

[1555] in Kreiger 2002, appendix 1 with original chapter in parenthesis). 

A wide range of fire technologies are therefore recorded by De Vaca and it is 

interesting to note that in many cases there appears to be a clear sexual division of 

labour in that women are much more likely to be in charge of the production and use of 

these thermal facilities. It is also likely that De Vaca offers a unique insight into these 

technologies, as he was a participant compelled to intimately understand them for his 

own survival, all the while able to operate outside the accepted aboriginal social spheres 

for both male and female gender roles (Wade 1999). 

Not long after Cabeza de Vaca had struggled along the very southern boundaries 

of modem Texas and Mexico, a much more deliberate incursion crossed into the Plains 

region from the southwest. The expedition led by Don Francisco Väzques de Coronado 

is thought to have travelled across the Southern High Plains, pulled eastward by the lure 

of non-existent riches (Morris 1997). In contrast to the De Vaca party, this much larger 

expedition largely failed to document the aboriginal fire technologies they witnessed 

during their crossing (see English translation in Winship 1922). The reasons for the 

discrepancy between these two early accounts is most likely to be utilitarian. De Vaca 

was forced to deal with aboriginal technologies because he and his party were often 

literally starving, whereas Coronado with a retinue of 1,800 marchers (Morris 1997) 

never had to deal directly with native technologies for survival. 

A recurrent theme in these early descriptions of travel on the Southern Plains, and 

the Llano Estacado in particular is the use of buffalo chips (manure) as a fuel source for 

camp fires, which was apparently a direct result of the lack of trees. Much later, the 

smoky Cibolero [New Mexican buffalo hunters] camps of the early to mid-nineteenth 

century (Morris 1997) were also the result of the largely treeless environment of the 

interior of the High Plains. Three hundred years earlier, Pedro de Castenada (chronicler 

of the Coronado expedition) confirms a lack of fuel, providing a useful account of the 

physiographic setting of the Southern High Plains: 
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It has no woods except in rivers that are in some barrancas that are so concealed that 
until you are standing at the edge of them, they are not seen (Spanish translation in 
Morris 1997: 126). 

The ethnographic use of buffalo chips as a fuel source for LTFs by historic Plains 

Indian groups (Cree, Kutenai, Assiniboin, Crow, Pawnee, and Apache) has been 

previously noted (Holland 1984) and, having been examined experimentally, proved to 

be capable of only low-temperature fires. The rampant mesquite (Prosopis) that covers 

the region today (providing an obvious source of high-energy fuel) is a late 

development, which appears to have, at least in part, been actively suppressed by 

human-set fires prior to the late nineteenth-century enclosure and settlement of the 

region by Anglos (see examples in Stewart 2002). Fabiola Cabeza de Baca's memoirs 

of the Hispanic sheep-herding Pastores who inhabited the Southern High Plains during 

the late nineteenth century confirm this important environmental change: 

There is little similarity between the Llano of today and that of last century. The 
Llano, then, was an endless territory of grass and desert plants, with nothing to break 
the monotony except the horizon and the sky (Cabeza de Baca 1994: 3). 

It is clear from the foregoing texts, that at least by the sixteenth century, fire 

technology had become a fundamental component of aboriginal life-ways throughout 

the southern portion of North America and in all probability this situation was typical of 

the entire continent (Driver and Massey 1957; see Brown 2000 for a similar perspective 

from the east coast of North America). This is perhaps unsurprising given that it is very 

likely that the earliest North American colonizers brought fire with them and therefore 

its use has considerable time depth prior to European contact (for a Paleoindian context 

see LaBelle 2005). Regardless of the antiquity for the first anthropogenic use of fire in 

North America, accounts of the earliest encounters between Native American and 

European explorers clearly demonstrate the complexity of indigenous fire-based 

technologies by the sixteenth century. These statements add important context to the 

LTFs observed in the archaeological record and therefore are an important caveat for 

any attempt to interpret thermal features in simplistic survivalist or calorific models. 

Early explorers to the Southern High Plains add indirect but no less useful 

evidence for the availability of different fuel resources, a vital consideration in the 

construction of an LTF. It appears from the European evidence, particularly 

Castenada's descriptions of the juniper canyonlands of the eastern escarpment, that the 

most abundant fuel (and water) resources were to be found at the periphery of the 

region. These observations have obvious implications for archaeological expectations, 
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suggesting that longer-term, perhaps winter, campsites and consequently an increased 

visibility of LTFs, might be expected in these resource-rich areas. 

6.3. Anthropological Fieldwork 

The proliferation of early to mid-twentieth century ethnographic accounts does not 

correlate with the later development of ethnoarchaeological research (e. g. Gould 1978), 

and often appears archaeologically recondite to the goals of material culture research 

(Rathje 1978). Nevertheless, the ethnographic record highlights important contextual, 

variation not easily recognisable from the archaeological record (Figure 6.1). It is 

important to note that the Plains region at the time of European contact was one of rapid 

and dynamic change and the cultural groups identified occupying the south of the region 

all relatively recent arrivals (Figure 6.1). 

Ethnographic accounts for the use of LTFs are dominated by their role in 

subsistence activities and of these, cooking is the most widely documented (e. g. Hodge 

1912; Steward 1933; Kelly 1932; Du Bois 1940). Although subsistence-based 

technologies are likely to be represented by the vast majority of the features 

documented in the archaeological record of the Plains, the role of fire in ceremonial 

activities should not be underestimated, as the eclectic examples drawn together by 

Winifred Blackman (1916) clearly demonstrate. It should be noted that the Native 

American production of fire in the later half of the twentieth century was dominated by 

the frictional fire drill method (rotating a stick between the palms of the hand; Driver 

and Massey 1957) and this wouldprobably leave no physical evidence in the resulting 

archaeological record. 

The use of hearthstones within LTFs for `hot-rock' technology, appears to be a 

late Upper Palaeolithic human adaptation (Petraglia 2002) and has been recorded 

ethnographically from a diverse range of groups (e. g. Atkins 1988). The identification 

of hearthstones (also known as Fire-Cracked Rock [FCR] and hot-rocks) within a 

feature often is linked to functional interpretations involving cooking. This situation 

again oversimplifies the ethnographic evidence for their use. Steven Lovick identifies 

at least five additional uses for hearthstones from ethnographies recorded in the 

Northern Plains area; these include sweat lodge activity, heating of structures, breaking 

down crystalline material for ceramic temper, as a means to enclose hearths, and in 

structure burning (Lovick 1983: 41). 
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6.3.1. Domestic Facilities 

Thermal features are integral to providing warmth and light to hunter-gatherer groups 

and therefore domestic facilities are crucial to the survival and well-being of any one 

group. Domestic thermal features (typically built within residences) contrast with 

specialised (and largely exterior) features (e. g. Binford 1987). Among the Comanche, 

for instance, domestic hearths were rarely used for cooking (except in cold winter 

months). Comanche tended to utilise large external features for food preparation 
(Rollings 1989). Domestic features appear to typically fulfil a wide range of different 

functions during their life cycle (e. g. heat, light, smoke, protection) and are therefore 

crucial technological components of any hunter-gatherer campsite. Cooking is a large 

component of these domestic features and the variability in this process is explored 

separately. 
Ethnographic data examined by Galanidou (2000) suggest some correlation 

between cultural group and LTF technology. Her data indicate that open-basin hearths 

were the only type of domestic LTF used by South African, New Ireland indigenous 

people, the Australian Western Desert aboriginals, and the Sawos of Paupa New Guinea 

(Galanidou 2000: 247-248). Among Kalahari hunter-gatherer groups, the individual 

household is often symbolically defined by its hearth (Guenther 1996: 80). From the 

foregoing, it is obvious that features may have had profound and important meanings to 

the people building and operating them. We also might expect that they would be 

represented by physically similar signatures in the resultant archaeological record. The 

quantity of LTFs constructed and used during the occupation of a site also appears to be 

another culturally dependent variable, as does the reuse of previously utilised hearths 

left over from earlier occupations (Galanidou 2000). 

The positioning of domestic LTFs is often symbolically important, as was noted 
by Francis La Flesche in a more sedentary context among the Plains, Osage: 

the house of the chief should be held as sacred as it represents two life-giving powers 
- the Earth and the Sun. The house stands for the earth and must have two doors, 
one opening toward the rising sun and the other toward the setting sun. The fire that 
is placed midway between the two doors represents the sun, whose pathway 
symbolizes endless life, and thus passes through the middle of the house that stands 
for the earth. The fireplace was also consecrated and the fire taken therefrom by the 
people to start their home fires was thought of as holy and as having power to give 
life and health to those that use it (La Flesche 1921: 68-69). 

On the Plains, the conically shaped tipi is emblematic of historic period Native dwelling 

structures and was first documented by the Coronado expedition in 1540-1542 (Winship 

1922). Although, many other lodge and pit house (wickiup) designs were also in use, 
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the tipi was historically used all year round by Arapaho, Ankara, Assiniboin, Blackfeet, 

Cheyenne, Commanche, Crow, Gros Venture, Hidatsa, Kiowa, Kiowa Apache, Lakota, 

Mandan, Omaha, Pawnee, Ponca, and Sarsi; and during seasonal bison drives, by the 

Mescaleros, Jicaillas, Nez Perces, Utes, and eastern Shoshonis (Carlson 1998: 60). It 

should be noted that these groups represent relatively late arrivals to the region and it is 

largely unknown what types of structures were in use prehistorically. Nevertheless, the 

placement of the domestic hearth within tipi structures is necessarily slightly closer to 

the door than the exact centre of the structure, thus allowing slightly more room in the 

rear of the structure (Laubin and Laubin 1977). 

The Wickiup was commonly used by some Apache groups and ethnographic 

evidence indicates the hearth was also located within the centre of these structures 

(Melody 1989). The central location of the interior hearth in Pawnee lodges is inscribed 

in mythology, wherein the Council of Chiefs ordered the sun to send down a ball of fire 

through the smoke hole in the centre of a lodge burning down an ash tree that was 

growing there and marking the traditional location for the domestic hearth (Hall 

1997: 170). 

The physical form of ethnographically documented domestic LTF generally 

comprises a circular shallowly excavated basin, although there is some evidence that 

Cheyennes and Arapahoes preferred a rectangular form (Laubin and Laubin 1977). All 

groups were obviously more than capable of making a square or even triangular feature 

had they chosen to. The prevalence of circular morphologies is perhaps functionally 

conditioned by native digging technologies (commonly a digging stick, or bone digging 

tool such as a bison scapula or horn core) which use small rounded blades that diffuse 

the downward force required to excavate the hole throughout the active end of the tool. 

In contrast, modern metal shovels with large blades, act as force multipliers that can 

easily excavate vertically into sediments. Native implements are therefore more 

suitable to a horizontal scraping motion rather than vertical excavation and 

consequently much more effort is required to excavate a straight-walled feature. A 

psychological element may also well be present in the shape of these features as Black 

Elk (Lakota) states: "The power of the world is always in circles, and everything tries to 

be round. There is no power in a square" (Black Elk quoted in Carlson 1998: 114). 

6.3.2. Cooking Facilities 

The reliance of archaeologists on the identification and correlation of LTF with cooking 

facilities is an old problem (e. g. Lovick 1983). An early example critical of this implicit 
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relationship can be found in Gilmore's (1917 ) use of ethnographic data in a rebuttal to 

an article published in American Anthropologist (Sheldon 1905) identifying ancient 
fireplaces in the South Dakota badlands. Gilmore questioned a group of Teton elders 

then living on the land where the fireplaces had been observed. Their response was that 

the structures were not ancient fireplaces at all but rather that they were underground 

caches of food stored away for future use (Gilmore 1917: 584). The credibility of this 

interpretation was reinforced by the recollection of one member, Red Hail, that he was 

there when the caches were first excavated over 60 years previously (Gilmore 

1917: 585). 

Nevertheless, fire is vital for culinary processes as it significantly increases the 

range of foodstuffs available to hunter-gatherer groups. Cooking allows more storage 

options (through drying) and improved nutrition (dependent on cooking technique) 

(Stahl 1989). Ellis's recent review of 100 North American ethnographic and 

ethnohistoric documents summarises information relating to the types of foods exploited 

by various groups and the ways those foods were processed and cooked (Ellis 1997: 54). 

Although the study focussed on hot-rock technology and a wide range of thermal- 

feature types, the results exhibit variability within all aspects of the dataset. At least 15 

cooking techniques are recognized including roasting, grilling, smoking/drying, 

container frying, container boiling, baking, moist baking, roasting, broiling, 

searing/charring, and smoking/drying (Ellis 1997: 8 1). In addition, the results indicated 

a wide range in variability in the ways the same foodstuffs were cooked, the types of 

features used, and the effort expended on different foodstuffs (Ellis 1997: 50-51). 

Variation in the type of cooking facility constructed is clearly conditioned by the 

type of food selected to be cooked and the time-frame within which it is going to be 

consumed. Driver and Massey note that: 

Over a thousand species of plant were eaten, and if we add to this the lists of 
mammals, birds, fishes, and invertebrates consumed by Indians, the total might 
approach 2,000 species. Now if we combine these by twos, threes, fours, and 
sometimes more, into food recipes, we get an enormous number of dishes (Driver 

and Massey 1957: 228). 

Cora Du Bois (1940) observed the butchery and processing of hunted deer carcasses by 

Wintu peoples in western North America. The description highlights the intensely 

personal and often specialist nature of cooking, the complexity of the operation 

sequence, and the importance of human decision making when considering behaviour at 

a fine scale: 
Meat roasted in strips on hot coals. Slices from hams pounded with a small pestle 
(satak), dampened with water, wrapped around a clean hot rock. Resulting bundle 
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laid in hot coals with folded edges of mat underneath; then covered with coals. 
Meat, when "Dry and nice" taken from coals, a little water sprinkled on the edges to 
make them unfold, and rock removed. Roasted meat usually eaten with acorn soup. 
Men hunting in the hills might simply roast whole side or a quarter over fire. Meat 
often only partly cooked. This described by feminine informant with considerable 
disdain for lack of cultural nicety as "hunter's way of cooking" (Du Bois 1940: 10). 

Patterns of variability in the composition of ethnographically documented cooking 
facilities highlight the difficulty in detecting specific technological processes (e. g. 

Gifford-Gonzalez 1989; Kent 1993; Jones 1993). The variability in the data, must, 
however, be consistently weighed against the minimum amount of heating required to 

make a food digestible. For instance, lean meat cooks quickly over hot coals whereas 

root foods are often ethnographically recorded as being cooked within the coals (e. g. 

Thorns 2003). Bushfoods from and and semiarid areas, such as the Southern High 

Plains, often require extensive heat treatment to be maximally digestible (Wandsnider 

1997) and may be poisonous to human consumption if they are not thoroughly cooked. 

Cooking remains a well-documented function for hearthstone technology. 
Atkins' (1988) review of ethnographic sources reveals the variability in cooking 

processes and activities associated with hot-rock usage and shallow-basin hearths (Table 

6.1). Culturally, these ethnographic accounts highlight the use of hot-rocks, and by 

extension LTFs, as a highly adaptable technology. For instance, Kelly's (1932) account 

of the Surprise Valley Paiute lists at least four separate activities (meat boiling, bone 

grease rendering, seed meal mixing, and carcass bag boiling) that involved adapting the 

respective technologies of hearth pits and hot-rocks to a given situation. The type of 

technology used appears to be often a matter of individual preference (Kelly 1932: 97). 

The utilisation of hearthstones has ethnographically been largely associated with water 

boiling as a cooking method in pre-ceramic societies (Thorns 2003,2006a, 2006b). 

Activity/use I Location Foods Associated items 

Roasting Collecting station Small animals, roots, Ceramics (? ), plant and animal processing 
or residence tubers tools 

Stone Boiling Camp or residence Stews, mushes, grasses, Few or no ceramics, baskets, grinding, 
berries, and tubers plant and animal processing tools 

Steaming Within 200m of Spring and summer Rock piles with some ash 
residence greens 

Sweatlodge Within 200m of Rock piles 
residence 

Pot prop Camp or residence Mush, stew Ceramics, grinding, plant and animal 
orocessine tools 

(modified from Atkins 1988). 

Table 6.1. North American ethnographically documented activities involving shallow-basin hearths 

and hearthstones. 
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Plains Examples 

Boiling Technologies 

Ethnographic evidence for the Plains region indicates that boiling was a common 

method for processing food. Two methods of boiling are recorded in this region. 

Firstly, direct boiling in which a liquid filled container is placed on a fire to heat (Figure 

6.2). The second method, termed here indirect boiling, involves the use of hearthstones 

heated in a fire and added to an external liquid-filled container (Driver and Massey 

1957). Dakota Indians have used a cow stomach for this activity (Spencer et al. 1977, 

Figure 6.3). Direct boiling generally required more manufactured paraphernalia than 

indirect boiling (Figure 6.4) and was probably not available to hunter-gatherer groups 

living on the Southern Plains until after ca. A. D. 400 when pottery containers slowly 

became available through trade with the Puebloan groups living in aggregated 

communities in New Mexico (Johnson and Holliday 1995,2004). These containers 

were used in the direct boiling method and would have needed to be traded for and 

consequently carried from camp to camp. It is therefore very unlikely that any pottery 

would enter the archaeological record unless the vessel became broken or unusable. 

In contrast, containers used for indirect boiling on the Plains were more readily 

available and required no transport between camp locations. Examples included the 

paunch, hides, and thoraxes of a dead animal or specially constructed baskets. The 

distribution of boiling technologies presented by Driver and Massey (1957) suggests 

that there was some evidence for the direct method of heating, apparently using largely 

non-ceramic apparatus (Figure 6.5). The same authors identify the indirect hearthstone 

heating method as the dominant boiling technology on the Llano Estacado and 

throughout much of the Southern Plains region (Figure 6.6) Furthermore, the preferred 

container for holding the liquid to be boiled is recognised as being mainly animal based 

and therefore organic. It is important to note that an organic container fashioned from 

existing animal parts obviously implies a meat-based economy. This is not a startling 

realisation for the bison economies of the contact period communities on the Southern 

Plains (Carlson 1998). It is however significant that an organic cooking container, as 

compared to an inorganic one such as a pottery vessel, must always be prepared as and 

when the need arises (an exception may be the use of rawhide containers that could be 

transported between camp locations). It therefore requires additional time, energy, and 

skill to post-process the animal prior to commencing cooking. 

The indirect cooking method is well described by Laubin and Laubin and is worth 

quoting at length: 
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After One Bull [Sioux] had gathered eight or ten satisfactory stones about as big as 
his fist or a little larger, he cut four green poles about five feet long and tied them 
together into a quadripod. To this he fastened the paunch, which had been 
thoroughly washed. Although the paunch is like a skin bag, he handled the opening 
as if it were square. He thrust four small skewers through the "corners" and with 
thongs, tied each of these skewers to a pole. To one side he laid a big fire 
(crisscross), with stones on top. Water was poured in the paunch until it was about 
half-full, and then small pieces of meat were placed in it. When the stones were hot, 
they were picked up with green forked sticks, also prepared in advance, and placed in 
the "kettle". The very first stone added to the water brought it to a violent boil 

... 
As 

the boiling died down, another stone was added, and so on. It took less than half an 
hour to cook the little pieces of meat. The broth made a rich soup. Because the 
stones had been carefully selected there was no grit or sand at the bottom (Laubin 
and Laubin 1977: 147-148). 

They go on to mention that in regions (such as the Southern High Plains) with few trees 

for the construction of the suspension method, a hole excavated into the ground was 

often used instead with the paunch placed in it. 

It is clear that the archaeological record should be favourably biased toward the 

identification of cooking facilities in which indirect boiling occurred. This process 

requires significant quantities of hearthstones, which may exhibit physical evidence for 

their utilisation (e. g. discoloration or angular fracture) in the indirect boiling operation 

sequence. In the case of both technologies, it is extremely unlikely that the container 

used to hold the liquid to be boiled will be preserved in the archaeological record. 

Possible exceptions would be the accidental breakage of a ceramic vessel during the 

direct method. Finally, Driver and Massey (1957) note that although there are clear 

energetic differences in the two methods of boiling, a cultural group will often use both 

methods interchangeably to cook a single foodstuff. This realisation reinforces the 

importance of agency when choosing between competing cooking technologies. 

Stone boiling technology is perhaps best suited to the foraging end of the 

settlement pattern model, which requires high residential mobility, with frequent moves 
in order to acquire food (Binford 1980). The spatial distribution presented in figure 6.6 

confirms a positive correlation between stone boiling technology and the Plains region, 
demonstrating its utility as an expedient means with which to process bison while 

maintaining a minimum amount of material to be transported between camp locations. 

Earth Oven Technologies 

Earth oven technologies as used primarily for plant processing are not generally 

associated with the Southern Plains region, but are ethnographically common 

technologies of the peoples inhabiting the and landscape to the southwest of the study 
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area (Figure 6.7). Driver and Massey describe a typical feature used to cook the bud of 

the Agave plant: 
After the pit was thoroughly heated with fire and hot stones, the agave was thrown 
in, covered with earth, and kept sufficiently hot by a fire on top. Often a number of 
families or a whole community cooked their agave in a single huge pit, which might 
be used year after year (Driver and Massey 1957: 233). 

Plains groups often roasted meat and Newcomb notes the Lipan Apache roasted 

the small and large intestines of buffalo whole. Heads were placed together and roasted 

in pits, leg bones were also roasted, then cracked open for their marrow (Newcomb 

1961: 113). 

The utilisation of earth oven technology clearly requires significant participation and 

energy input from members of the group or community in order to amass the necessary 

resources (Figure 6.8). Because these large facilities operate at longer time-scales (both 

in preparation and cook time) then significant planning depth is also required. Edward 

Curtis's detailed early twentieth-century account of the Mescalero Apache Mescal 

gathering and cooking reveals a very useful technological sequence for earth oven 

cooking: 

As fast as the plants are cut the women place them in burden baskets and carry them 
to the pit, load after load. To make it possible for each woman to identify her mescal 
after the cooking, each piece is branded with a distinguishing device -a property 
mark. The gathering of mescal continues for several days, an area covering the 
radius of perhaps two miles being stripped of its budding plants, for such only are 
harvested 

He continues to describe the cooking process itself: 

Just at daylight the old woman in charge takes her place at the rim of the pit and 
prays that the cooking maybe successful and that the people may be in condition to 
partake in the food. In igniting the fuel the old-fashioned fire sticks must be 

employed; to use matches would bring ill fortune. When the fuel in the pit becomes 

a blazing mass the women go to prepare breakfast, but are soon at work again 
gathering brush and grass to cover the mescal. Within four hours the fuel is entirely 
consumed and the red-hot stones settle to the bottom of the pit. When it is certain no 
fuel remain unburned, as even a small quantity would spoil the quality of the mescal, 
the head-woman says "it is good", and with great eagerness the followers begin to fill 
the pit. There is need for haste in throwing in and covering the mescal, as the steam 
must be confined to prevent the hot stones from scorching it. The covering consists 
of alternate layers of green brush, grass, dry leaves, and finally a layer of earth, about 
six inches in thickness. After forty-eight hours of steaming the seething mass is 

uncovered and each woman removes her portion (Curtis 1907: 18). 

The production of a surplus is inherently necessary in order to sustain the group 

between harvesting and production episodes. Additionally, a strong sexual division of 

labour is apparent in Curtis's text. The scale of earth oven technology is perhaps best 
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suited to the collector end of the settlement pattern model requiring high logistical 

mobility but with less frequent moves to resource-rich areas (Binford 1980). The spatial 

distribution presented in Figure 6.7 appears to largely confirm this situation, as the 

greatest use of earth oven technology appears to be at the resource-rich periphery of the 

plains and in more sedentary communities of the southwest. 

Other Cooking Facilities 

Grilling appears to have been one of the most important ethnographically 
documented methods of cooking in the Plains region. Driver and Massey (1957) 

attribute this to the high frequency of meat in the diet of the region. They go on to 

suggest that meat was often grilled on skewers excavated into the sediment at angles 

around the main feature, or on racks above the fire, or on a hearthstone dragged out of 

the fire, or lastly in the ashes (Massey 1957: 233). This cooking technique was recalled 

to be used among the Kiowas and Commanches groups: 

Sometimes fresh meat would be roasted on a green stick that was sharpened at both 
ends. This stick would be stuck in the ground so that when the meat was put on the 
other end it would be over the fire, and this would be moved several times so that the 
meat would be cooked thoroughly on both sides. (From an interview with Frannie 
Hudson Crowell, White Resident of Caddo Territory, in La Vere 1998: 85). 

Small mammals were often roasted without any prior processing in the ashes of 

the feature (Newcomb 1961). An open fire feature was also necessary in order to soften 

meat prior to being pulverized and mixed with fat and marrow in the production of 

long-lasting pemmican (Newcomb 1961). Interestingly, the ethnographic data compiled 

by Driver and Massey indicate that practices of meat being sun or air dried dominated 

much of the Southern Plains and the Llano Estacado (Figure 6.9). Based only on these 

data, LTFs constructed for the purposes of meat drying would, for the most part, not be 

expected in the archaeological record of the study area. 

6.3.3. Symbolic Facilities 

LTFs are often directly utilised for ritual activity in which the physical transformations 

of heat, light, and smell are woven into ceremonial activities. Ethnographic accounts 

often record the link between the hearth and control of the production of fire. For 

instance, Steward's ethnography of the Owens Valley Paiute records that special 

individuals with supernatural power made the hearth-lighting sticks, without which 

there would be no fire (Steward 1933: 276). 
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Francise La Flesche (1921) recorded some important examples among the Osage of the 

ceremonial usage of fireplaces, which extended to the actual naming and linguistic 

characterisation of individual family groups: 

The three groups of seven gentes each are spoken of as: The Wa-zha -zhe, who 
possess seven fireplaces; The Ho"-ga, who possess seven fireplaces; The Tsi'-zhu, 
who possess seven fireplaces. All of these 21 fireplaces are war fireplaces, for the 
people of these three groups were organized as military bodies for defensive 

purposes... these war fireplaces are kept separate when speaking of the gentile order 
for the purpose of commemorating certain portions of the story of the tribe (La 
Flesche1921: 53-54). 

The LTF often has a recorded spiritual effect on the food being cooked on it. For 

example, Klamath peoples of the North American northwest coast follow a strict 

procedure for cooking sucker fish (Catostomus rimiculus). The first fish is roasted and 

allowed to disintegrate to ashes within the hearth. Subsequent fishes must all be roasted 

in this facility for the fear that otherwise no more will come. If the rite is observed, 

"suckers will be plentiful" (Spier, 1930: 149). 

Native American sweat lodges are another example (Barrett 1909 in Ellis 

1997: 49; Atkins 1988). In preparation for the `sweat' a small pit (ca. 1 meter in 

diameter) is excavated within the centre of a small structure. Hot-rocks are added to the 

pit and aromatic herbs are roasted on the hot-rocks, creating fumes (Ellis 1997). Native 

American medicine lodges are another similar example in which extremely specialised 

procedures, often blending medicinal expertise and shamanistic ritual, centred on the 

hearth as a transforming medium (e. g. Opler 1941). The sanctity of hot-rocks 

associated with LTFs is referenced among the North American Hupa peoples for whom 

there are many "venerated stones" that result from different ritual feats and that are 

often only used once (Goddard 1903-1904: 80-81 in Ellis 1997). The purpose of these 

thermal feature-oriented ritual functions would obviously be extremely difficult to 

detect in the archaeological record. 

Plains Examples 

Water vapour sweat lodges were typical of the contact period Plains tribes (Driver and 

Massey 1957) and are characteristically small domed structures with round ground 

plans. These temporary buildings were constructed for the use of single individuals. 

The water-vapour method involved the heating of hearthstones in one or more features 

either within or external to the sweat lodge. Subsequently, water was poured onto the 

heated rocks to induce water vapour. If the rocks were heated outside of the lodge, then 
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it would be necessary to transport them between the feature and the lodge (Driver and 
Massey 1957: 314). 

The use of LTFs in ritual performance and medicine is well documented on the 

Plains. The Cheyenne performed a fire dance in which they danced over hot coals until 

they had been cooled by the feet (Hodge 1912). Also among the Cheyenne, Edward 

Curtis described a medicine ritual in which blood was sucked from a sick infant and 

spat into a nearby fire (Gidley 2001). A central fire was an important element of the 

Wachita Deer Dance, or Dance of the Medicine Men, in which performance elements of 

the ritual occurred around and interacted with the fire over a period of four days (Curtis 

1930: 70). Again, these uses of LTFs would be extremely hard to identify, although a 

sweat lodge may leave a very distinct archaeological signature. 

6.3.4. Other LTF Technologies 

From the preceding discussion the conclusion might be drawn that LTFs are 

ethnographically only associated with cooking, ceremony, or both. This is far from the 

case and a wide range of alternate uses have also been documented. The ability to dye 

organic material by gently heating the material in liquid with particular roots is one such 

example (Martin 1793). Although overplayed in the popular media, communication 

could be achieved by means of smoke signals or light beacons (Hodge 1912; Swanton 

1928). Evening campfires were often used as a teaching aid by Plains groups who used 

them to gather children together to receive instruction (Carlson 1998). Other important 

but under-researched activities that involved the construction of an LTF include the 

production of light and heat, protection, insect collection, tree felling, lithic 

manufacturing, and the production of salt. 

The foregoing ethnographic data clearly indicate that Native American culture 

and fire technology are deeply intertwined with one another. Fire creation myths are 

common among individual groups and a good example is the crafty fox of the Jicarilla 

Apache fire myth who, after being caught stealing fire from a group of fireflies, is 

punished by having to spread it through the land but never permitted to use it himself 

(Russell 1898: 261-262). It is clear that late nineteenth- and early twentieth-century 

ethnographic records are a rich source for examining the technological variation in the 

construction and use of LTFs and in addition add a vital humanistic element to the 

enquiry that is too often painfully missing in the archaeological record. 
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6.4. Informant Interview 

An informant interview was conducted with Ray Olachia (hereafter referred to as Ray) 

during an educational demonstration at the Lubbock Lake Landmark (transcript in 

Appendix 5). The demonstration involved (ca. 15) local high school teachers in the 

construction of a caliche-lined earth-oven with the purpose of cooking some native 
(prickly pear) and some non-native foods (brisket). The results are interpreted with the 

caveat that they are based on the knowledge, attitudes, and opinions of one person who 
himself has not needed to subsist on traditional technologies such as earth-oven cooking 

since early childhood. The interview is clearly therefore not rigorous in presenting 
Apachean or Yaki earth-oven technology. The technological construction and practices 
described by Ray do however have potential to be observed in the archaeological record 

and offer useful insights as to the construction stages (and their resultant archaeological 

signatures) involved in earth-oven technologies. Viewed from a heuristic perspective, 

the interview offers useful insights as to the particularity of cultural practice as manifest 
in native fire technologies, and thereby directly challenges the Euro-American 

assumptions that often implicitly underlie archaeological interpretation of these 

technologies. 

A useful example occurred early on in the demonstration when Ray asked the 

teachers to collect rocks with which to line the base of the excavated oven pit. 
Although a large pile of previously burned caliche rocks were within easy distance (less 

than 5 meters) for collection by the participants, Ray instructed them to instead obtain 

unburned rocks from farther away (greater than 50m and dismantling a wall in the 

process). When questioned about this practice, Ray stated that when the rock is burnt it 

is `used up' and `won't work'. Caliche hearthstones are fairly easily identified as 

burned or not burned by their characteristic transformation in colour from white to blue- 

grey hues (Lintz 1989, Backhouse et al. 2005). There is, however, very little apparent 

structural integrity loss between heating episodes and this would appear to indicate that 

selection of `fresh' hearthstones is largely a culturally motivated practice. Interestingly 

and in contrast to the practice observed with the hearthstones, Ray had no preference as 

to the type of wood used for fuel. 

Once the small pit was lined with `fresh' caliche hearthstones, Ray instructed fuel 

to be added and a fire lit on top of the hearthstones. Although the sexual division in the 

Euro-American participants was roughly equal, five male teachers stepped forward from 

the group to undertake the fire-lighting task (Figure 6.10). Of the five, two of the older 

men quickly took charge, dominating the activities of this task group. Females and the 
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younger male participants either helped by collecting the tinder or were observers in the 

fire-lighting process. The gender roles taken on by the Euro-American participants are 

in direct contrast to Ray's suggestion that building fire was `women's work' (which also 

correlates with the vast majority of the foregoing ethnographic research). The foregoing 

gender roles of the participants were observed to be reversed later in the activity in the 

preparation of food for placement within the oven. During this activity, the women and 

their younger male colleagues worked together, the older men maintaining close 

observation on the completion of this task (Figure 6.11). The example highlights the 

potential complexity in age and gender relations associated with fire technology when it 

is situated within any cultural context. Furthermore, none of the observed complexity 

would have left any physical evidence in the archaeological record. 
Although Ray remembers using earth ovens to cook various meats such as (cow 

and pig) he suggests that their traditional usage is for plant processing and in particular 
for the preparation of Agave (Agave lechuguilla) and Sotol (Dasylirion wheeleri) for 

consumption. Agave is an indicator species of the Chihuahuan Desert. The modern 

distribution extends to the southern and western periphery of the Southern High Plains 

study area and has been documented in Crane County, Texas and Eddy County, New 

Mexico (source USDA, 2006). The range of Sotol is found farther north in New 

Mexico and extends along the western boundary of the Southern High Plains study area 

with communities documented in Chaves, DeBaca, and Curry Counties (source USDA, 

2006). No communities of Sotol have been documented in the Texas portion of the 

study area. Both species are poisonous if consumed raw and must be cooked for 

considerable amounts of time to render them edible. (Ray states 36 hours as a typical 

cooking time). Because these species potentially occur within the current study area, 

earth-oven technology, such as that described by Ray, has potential to be observed in 

the regional archaeological record. Furthermore, the size of the features described by 

Ray (over 2m in diameter) are hearthstone intensive, especially if new rocks are 

required for each new use. 

The basic construction sequence of an earth oven for processing vegetal material, 

described during the interview and constructed by the demonstration participants, 

exhibits a distinct archaeological signature that may help to differentiate it from other 

types of LTF technology when observed in the archaeological record. The knowledge 

that these features were constructed to process foodstuffs over long periods of time 

implies significant investment in construction and at least a 2-day stay at a particular 

camp location. The technological sequence, in the case of the demonstration, took 2 
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hours before the second fire could be ignited and the food left to cook. The pit was 

mechanically excavated prior to the demonstration and is not included in this time 

estimate. The technological sequence described by Ray is very similar to the one 

already recorded by Curtis among the Mescalero Apache some 100 years previously 
(Curtis 1907): - 
1) excavate a large basin-shaped hole ca. 2m in diameter; 

2) line the interior of the hole with cobble-sized hearthstones (in this case caliche); 
3) build a fire on top of the hearthstone lining; 

4) wait for the fire to die down and an ember bed to develop; 

5) add food to be cooked on top of the ember bed; 

6) cover food with more cobble-sized hearthstones (again caliche was used); 
7) build a second fire on top of the new layer of hearthstones; 

8) leave the whole facility until the food is considered to be cooked. 
9) excavate and consume food. 

Archaeologically, the signature generated by this technological construction 

sequence should be large scatters of hearthstones and burnt sediments around a central 
feature. Because the lower hearthstone layer is not required to be removed to retrieve 

the processed food, it is more likely that this will remain in place following the final use 

of the feature. Obviously, if the cultural practice described by Ray of using 

hearthstones only once is being followed, then features would need to be completely 

emptied before any additional uses could occur. This process would also generate large 

numbers of hearthstones. 

6.5. Conclusion 

The ethnographic evidence presented here underlines the realisation that LTFs were 

constructed by Native American groups for a wide variety of purposes, not all of which 

would leave any significant trace in the archaeological record. Furthermore, LTFs are 

but a small component of a wider fire technology which was itself extremely 

sophisticated by the time of European contact. Variability in the data appear to suggest 

that cultural/behavioural attributes are locally the prime factor in determining what 

types of thermal feature/s were constructed, the activities for which the feature/s were 

used, and the appropriate use of space around the feature at different times in its life- 

history. The high degree of culturally engendered variability identified in the 

ethnographic sources is a positive outcome of this review (Kelly 1995) and highlights 

the cultural as well as economic importance of the LTF for hunter-gatherer groups. 
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In actuality the type of facility was often conditioned by the local environment and the 

availability of necessary resources. This predictable relationship is particularly true of 
features that need to be consistently constructed, such as those subsistence-based 
facilities used to process various foodstuffs, often on a daily basis. Because the 

ethnographic data suggest that the technological components of these facilities are to 

some extent environmentally conditioned, for instance, the fuel type and food 

processed, then distinct and culturally meaningful archaeological signatures should be 

expected to be encountered when features are examined at a wider regional focus. 

Ultimately, the immense range and complexity of physical features and processes 
identified in the ethnographic literature reinforces the need for experimentally based 

investigation. 
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CHAPTER 7- EXPERIMENTAL RESEARCH 

Abstract 

The third approach in the study of LTFs is the application of experimental research to target 
questions generated during the classification of the regional dataset for the Southern High 
Plains. In total, four separate experiments were carried out to address specific research 
hypotheses. The identification of hearthstone technology at more than three-quarters of the 
sites in the regional dataset underscored the need to prioritise the investigation of this 
technology. Two experiments assessed the taphonomic changes and performance 
characteristics of various local rock sources that have been commonly recovered and 
interpreted as hearthstones. The discovery that regionally the majority of LTF sites were 
encountered at the modern ground surface, initiated experiments that attempted to gauge the 
role of site formation processes on the structural integrity and displacement of individual 
assemblages. Preliminary experimentation was also undertaken in order to examine the 
functional dynamics of a commonly encountered feature type, a shallow basin hearth filled with 
caliche hearthstones. The results added much-needed quantitative datasets useful in explaining 
the physical performance characteristics and potential for such features to survive in the 
archaeological record. The overall outcome of the programme strongly suggested that 
experimentation could be positively applied in understanding hunter-gatherer domestic fire 
technology at both site and regional levels. Additionally, new models and hypothesis generated 
by this programme of research feed back into the wider interpretative project. 

an archaeology of fire.. . would insist on the importance of the role of experiment in 
analyzing the phenomenon; therefore the study of the complex control of fire in 
prehistoric societies could be inferred through replication of the design (i. e., 
proportions, scale, functioning, materials) of the pyroobjects found in archaeological 
remains. Experimentation is a process that involves, besides the ethical approach of 
the observer-archaeologist, an emic approach of the participant-archaeologist too, 
whose accounts should be united in one single narrative (Gheorghiu 2002: 93). 

7.1. Introduction 

A programme of experimental research was initiated in order to actively examine the 

physical evidence for the types of LTF recorded most frequently on the Southern High 

Plains. In total, four formal experiments were designed and executed. Each experiment 

was designed to answer a specific research question developed from the wider 

perspective drawn from the regional dataset. The results of this modular approach are 

reported in full in the appendices (see Appendix 1-4). 

The chronologic development of the experimental programme mirrored the 

development of the wider programme of research. Individual experiments were devised 

and carried out throughout the programme's data-collection phase (roughly 2002-2006). 

The sequence of experimentation can be summarised as: 

  Experiment 1. Measurement of the performance characteristics of the geologic 

rock-type caliche, in order to make inferences as to its usefulness for hunter-gatherer 

hot-rock technologies (Appendix 1); 
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  Experiment 2. Measurement of the effects of site-formation processes acting on 

LTFs and surrounding artefact scatters during exposure to environmental conditions for 

the purposes of developing a model that can more accurately predict the relative site 

condition for open-air hunter-gatherer sites (Appendix 2); 

  Experiment 3. Measurement of the physical outputs of a simple basin-type LTF 

qualified in terms of heat, light, and smoke in order to determine if non-economic 
humanistic lines of questioning can be developed by the experimental method 
(Appendix 3). 

  Experiment 4. Measurement of the performance characteristics of the geologic rock 

types found in the Ogallala Formation, in order to make inferences as to their usefulness 
for hunter-gatherer hot-rock technologies and as an aid for their identification during 

fieldwork (Appendix 4). 

Prior to the current investigations, very little experimental research has focused on 

these processes on the Southern High Plains (an exception is Lintz 1989). A brief 

examination of experimental archaeology and its relationship to LTF research provides 

the background and situates the context for the current programme of research. 

7.2. Background 

Experimentation in order to examine archaeological questions has a considerable history 

spanning some 150 years of practice (Coles 1973). The epistemological basis for 

experimental research, however, only began to coalesce in the later half of the twentieth 

century (e. g. Ascher 1961; Tringham 1978) and Ascher (1961) formally set out the 

objectives of experimental archaeology for processual research: 

... each imitative experiment is an attempt to test a belief about cultural behaviour, 
relying implicitly on the first proposition: all cultural behaviour is patterned. The 
statement of the hypothesis describing the particular pattern involves artefact classes 
and has implicit within its second proposition: artefacts produced from the same 
scheme, or used according to the same scheme, exhibit similarities which permit 
their division into groups which reflect those schemes. Taken together, the two 
propositions form the implicit broad working hypothesis of the imitative experiment 
(Ascher 1961: 806-807). 

Succeeding processual applications predominately emphasise empirical data and 

hypothesis-driven deductive logic as a component of middle-range theory (Trigger 

1989). These ̀low-level' experiments could be used with ethnoarchaeological 

observation to form hypotheses to test against the archaeological record (Gould 1978: 9). 

Experimental or actualistic studies conducted from this perspective increasingly have 

become oriented toward the measurement and analysis of by-products, which include 

both economic and technological variants (e. g. Tringham et al. 1974; Tringham 1978; 
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Bleed and Meier 1980). Criticism of this approach has focussed on the ontological 
difficulties involved in directly associating modern experiences of the archaeologists 

conducting the experiment with those of the people being studied (Trigger 1989; 

Thomas 2000). 

Despite this criticism, experimental archaeology appears to be a fundamental, 

rather than paradigmatic, component of the contemporary archaeologist's interpretative 

toolkit. Archaeological research continues to utilise experimental projects in largely 

positivist frameworks, although inferences derived from this work often are guarded or 

self limiting in terms of their interpretative potential (e. g. Schiffer et al. 1994). The 

primary objectives of the experimental research undertaken as part of the current project 

fit within the normative model of hypothesis testing. 

In addition to the strong tradition of `normal science' mode of experimentation, a 

small body of more radical approaches have highlighted a humanistic or pedagogic 

perspective. An excellent example is Stuart Townend's recent examination of the 

reconstruction of a later prehistoric roundhouse in Britain: 

building is considered to be primarily and for the most part about interpretation and 
negotiation of relations between people and things; the reconstruction or `original' 
construction is therefore, while not incidental, a secondary phenomenon. It also 
means that experimental archaeology is not an inherently scientific exercise and does 
not consist primarily in neutral, de-personalised deduction (Townend 2002: 73). 

Using the above example as a blueprint for an alternative experimental approach, 

a secondary humanistic objective was deliberately factored into the current research 

programme by conducting all the experiments in an actualistic setting i. e. non 

laboratory. The rationale for this decision was to facilitate a continuing dialogue 

between the author and other researchers, and members of the public that encountered 

the experiments. 

The broader historical development of experimental studies closely correlates to 

the development of experimental thermal-feature research. These studies are 

characteristically empirical and partitive, focussed on emphasising economic value, 

couched in terms of energy, calories, efficiency, and return rates. Within this broadly 

economic schema, a range of processes have been systematically examined. These 

studies include the assessment of the functionality of different LTF morphologies in 

terms of internal geometry (Shockey 1997; Score and Mithen 2000), the experimental 

management of different fuel types (Thery-Parisot 2002), the application of hot-rocks to 

boiling food (Williams 1990), and to cooking strategies (Wandsnider 1997; Dering 

1999; Speth 2000; Smith et al. 2001; Roberts et al. 2002; Church and Lyman 2003; 
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Pagoulatos 2006). Common to all these approaches is a research agenda that seeks to 

investigate a specific output or primary product of the LTFs quantifiable in terms of 

energy. Economic models are particularly dominant in the North American literature; a 

useful example being Smith et al. 's experimental roasting of Sego Lilies in earth-oven 
features: 

The 62h of effort produced only 12,830 calories a fairly low return. At 62h of 
collection to fill the oven it would take four people 15.5h or approximately 2 days to 
obtain enough bulbs. The production from one full oven would supply only 6.4 
person days of food, assuming 2000 kcal per day for daily caloric requirements 
(Smith et al. 2001: 174). 

The measurable output of these experiments (Figure 2.17) facilitates their 

potential to wider quantitative approaches, such as behavioural ecology with its 

emphasis on time, energy, and reproduction (e. g. Smith and Winterhalder 1992; Kelly 

1995; Winterhalder 2001; Bird and O'Connell 2006). The current programme of 

research differs from the preceding examples because the focus of experimentation is 

the mechanism of fire technology itself i. e., the LTF rather than its by-products (e. g. 
fire-processed foods). In contrast, the design of experiments 1,3, and 4 (Appendix 1,2, 

and 4) are all concerned with measuring the direct performance characteristics of 

components of the feature (i. e., the performance of particular geologic rock types as 
hearthstones in experiments 1 and 4 (Appendix 1 and 4)), or the feature itself (Appendix 

3). 

Technological approaches to thermal-feature experimentation are uncommon in the 

archaeological literature. A recent study by Joris Sergant and colleagues is a useful 

example of the application of an alternative methodological perspective (Sergant et al. 
2006). This research investigated the hypothesis that surface hearths were a commonly 

constructed, but minimally archaeologically visible, component of Mesolithic sites on 

the northwest European plain. Research was undertaken in order to examine the active 

role of hearths in site-formation processes as demonstrated by the distributions of burnt 

artefacts in relation to an experimental feature. Experimentation completed during this 

research was largely heuristic, by building various surface fires and examining the 

dynamics between the feature and simulated material culture. For instance, the 

researchers introduced various lithic materials into a hearth and plotted the resultant 

distribution of material, as individual rocks were super-heated and ejected from the 

feature (Sergant et al. 2006). The results indicate that goal-oriented experiments and 

detailed spatial analysis can be effectively combined to generate models for accurately 

locating hearths based only on the spatial distribution of burned artefacts. This case 
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study clearly illustrates the inductive (or heuristic) use of experimentation as a powerful 

research tool, with the potential to be used in parallel with more traditional problem- 

orientated deductive approaches. The design and implementation of Experiment 2 

(Appendix 2) follows a similar inductive position as the preceding example, but applies 

a more rigorous spatial methodology to understanding the site formation processes 

affecting hunter-gatherer sites. 
Much of the previously stated experimental research is essentially atomistic, 

tending to examine an aspect of hunter-gatherer fire technology in relative isolation. 

Integrated and complex examinations of domestic fire technology combining 

ethnographic and archaeological evidence, such as that attempted by the current 

research programme, have only rarely been undertaken. An example of an integrated 

approach is LuAnn Wandsnider's (1997) pioneering research on hunter-gatherer 

cooking systems and underscoring the potential of situating the experimental 

examination of LTFs within a wider contextual network of research. The inferences 

gained from this perspective can be extended to answer questions beyond the simple 

testing of material properties. Despite this example, holistic programmes of 

experimental research have arguably yet to be fully undertaken by archaeologists. 

7.3. Experimental Objectives in Light of the Regional Dataset 

Examination of the archaeological record compiled for the Southern High Plains study 

area indicates that hearthstone technology was recognised at over 75% of sites with 

evidence for domestic fire technology (Figure 7.1). Unfortunately, the majority (n=450) 

of the sites with identified hearthstone clusters have no temporal association (Figure 

7.2). Of those sites that have age estimates, there appears to be an increase in hot-rock 

use during the Archaic through Ceramic/Mogollon cultural periods (i. e. mid through 

late Holocene). This pattern is, however, most likely to be the result of the high sample 

sizes for these two periods in comparison with Paleoindian and Protohistoric contexts 

(Figure 7.2). 

Geographically, the identified sites are largely located at the periphery of the 

region (Figure 7.3) with significant clusters of sites with evidence for hearthstone 

technology located in the southwest of the area along the Mescalero Dunes, along the 

rough canyonlands off of the eastern escarpment, and along the Canadian river valley. 

In the interior of the region, sites with evidence of hearthstone technology largely 

follow the incised draw systems. This pattern is particularly noticeable along Midland 

Draw and Mustang Draw in the south; Yellowhouse Draw and Runningwater Draw in 
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the east, and Tierra Blanca Creek in the north of the region (Figure 7.3). Based on the 

frequency of sites identified in the archaeological record, the age of these sites, and their 

geographic distribution, hearthstone technology appears to be a significant cultural 

component of domestic fire technology in the Southern High Plains study area. 
Examination of the application of the hierarchical key classification scheme (see 

Chapter 5) to the LTF dataset indicates that at the majority of sites on the Southern High 

Plains, insufficient information exists to make even a basic identification of the primary 

type of LTF facility (Figure 7.4). Nevertheless, at sites with identifiable LTF 

components, the vast majority consist of hot-rock clusters (n= 348). These clusters are 

typically exposed on the modern ground surface (e. g. Figure 2.7) and are therefore often 

encountered during pedestrian survey research methodologies. The original structure of 

these features is not readily apparent from the archaeological evidence and it is 

reasonable to posit that site-formation processes have often actively removed any 

structural evidence for thermal features. This would result in a regional record of LTFs 

dominated by the identification of sites that resulted from hearthstone technologies. 

Hearthstones are the most ubiquitous artefact type on the Southern High Plains. 

Experimentation carried out to further examine the dynamics of hearthstones is 

therefore highly appropriate in this geographical setting. An abundance of hearthstones 

is not uncommon in other North American contexts and has led to some useful, 

although largely piecemeal, experimentation to be completed. A good early example of 

such research was undertaken by Richard Zurel in the Great Lakes area (Zurel 1979). In 

this paper, three clear benefits of closely examining and experimenting with 

hearthstones are identified: firstly, the availability of the subject matter makes it suitable 

for collecting a large sample; secondly, if the rocks are the result of aboriginal fire 

technologies then they may complement strands of evidence derived from more 

traditional forms of evidence (ceramics and lithics); and thirdly, these types of artefacts 

have been largely unaffected by the collection activities of farmers or amateur 

archaeologists (Zurel, 1979: 1). Nearly thirty years later, this rationale for the intensive 

investigation of what were once hearthstones is still appropriate. 

7.4. Experimental Research Goals 

The regional database identified hearthstone technology, site formation processes, and 

the basic physical mechanics of a typically encountered feature type as regionally 

significant phenomena that might be usefully explored from an experimental 

perspective. Three broad goals of the programme of experiments therefore were: 
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1. to empirically examine hearthstone (or hot-rock) technologies in terms of both 

performance characteristics and materials analysis; 

2. to examine the extent to which site-formation processes affect the regional record, 

both in terms of site-scale and regional-scale patterning; and 

3. to examine the performance characteristics of localised thermal-feature technology 

through the study of inputs, outputs, and materials-based research. 

7.5. The Experiments 

Within the three wider research goals, four individual experiments were designed and 

tailored to address particular research questions. These experiments were undertaken 

separately over a period of five years and are presented as self-contained reports, 

numbered in the sequence in which they were completed (Table 7.1). 

In complement to the research goals identified for the present study, the 

experimental work also sought to investigate site-specific problems generated during an 

ongoing programme of regional research. This fieldwork component was undertaken 

under the auspices of the Lubbock Lake Landmark Regional Research Program, 

directed by Dr. Eileen Johnson (Museum of Texas Tech University). The goal of the 

regional research programme is the examination of grassland hunter-gatherers and their 

adaptation to ecological change. The programme of fieldwork was often beneficial to 

thermal-feature research as it directly engaged with the material evidence for hunter- 

gatherer fire technologies on a regular basis. 

Description Research Question Reference location 

Experiment 1 Measurement of the performance characteristics of caliche as Volume 2, Appendix I 
hearthstones useful in hot-rock technology. 

Experiment 2 Measurement of the effects of site formation processes acting on Volume 2, Appendix 2 
LTF and surrounding artefact scatters during exposure to 
environmental conditions 

Experiment 3 Measurement of the physical outputs of a simple basin type LTF Volume 2, Appendix 3 
qualified in terms of heat, light, and smoke 

Experiment 4 Measurement of the performance characteristics of Ogallala Volume 2, Appendix 4 
Formation gravels as hearthstones useful in hot-rock technology 

Table 7.1. Summary of the objectives of the experimental programme by experiment. 

All the experiments reported here were devised by the present author in 

consultation with Dr. Eileen Johnson. A specialist report for each experiment was 

systematically submitted to a peer-reviewed journal for evaluation and publication 

(n=3) or alternatively presented at an appropriate conference (n=1). The manuscripts 

generated by this process are the result of collaborative efforts by myself (as the primary 

author), Dr. Eileen Johnson, and other Lubbock Lake researchers (Table 7.2). It is my 
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opinion that the active involvement of the research team was a positive one, which 

enabled us to actively understand different aspects of LTF technology. Any errors 

resulting from the experimental work are, however, the responsibility of the current 

author. 

In one instance (Experiment 2, Appendix 2), an experiment was continued beyond 

its original design timeframe and therefore that which was submitted for peer review 

and publication. The rationale for the extra study period was necessary to answer 

questions that had arisen from the first phase of the experiment and to continue to track 

the physical changes in the observed material over a longer time span. This extension 

represents a major addition to the originally reported research and is discussed here for 

the first time. 

Exp. I Title Contributing Authors Reference 
Experimental Hearths and the Thermal 
Alteration of Caliche on the Southern High 
Plains 
Hearth Life: An Actualistic Examination of 
Site-Formation Processes Acting on Upland 
Hunter-Gatherer Camp Site Assemblages 
on the Southern High Plains. 

E. Johnson, 
A. Brackenreed-Johnson, 
B. Buchanan 
E. Johnson 

20(7)695- 

Conceptualizing the social use of space 
around a prehistoric hearth pit. 

Where were the Hearths: An Experimental E. Johnson 
Investigation of the Archaeological 
Signature for Prehistoric Fire Technology in 
the Alluvial Gravels of the Southern Plains 

716,2005 
(see Appendix 1) 
Plains Anthropologist, 
52(202): 175-194. 

(see Appendix 2) 
Paper presented at the 69th 
Society for American 
Archaeological conference. 
Montreal, Canada. 
(see Appendix 3) 
Journal of Archaeological 
Science, 34: 1367-1378. 

Table 7.2. Publication and presentation details by experiment. 

Methods 

Methods particular to each of these experiments are discussed in detail in their relevant 

appendices. The direct engagement with open flames and the active construction of 

features in `real-world' (or actualistic) settings were common to all the experimental 

research. The degree of control exerted on the experiments varied depending on the 

specific research question(s) being examined. Quantification and replication were 

important to the experimental programme. Also important was the pedagogic element 

that introduced students and archaeologists accustomed to looking at the static result of 

fire (charcoal and burnt stones) to the dynamic processes that control their 

transformation. 
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All the experiments were undertaken in controlled conditions at the Lubbock Lake 

Landmark Experimental Research Area (Figure 7.5). The safe completion of all 

experiments was an important consideration due to the dangers inherent in working with 

flames in an outdoor setting (Wright and Bailey 1982). A standard set of safety 

equipment was on hand for each experiment and consisted of 

-1 class-C type fire extinguisher; 

-- safety clothing (Backdraft II, firefighting gloves); 

- nearby water sprocket and attached hose; 

- protective glasses; 

- shovel and loose sediment; 
As previously stated, the experimental area is not in a public-accessible portion of 

the park and therefore safety considerations concerning the public were not appropriate. 

The hot dry climate on the Southern High Plains dictates that `burn bans' are often in 

effect during the summer months. Experimentation did not take place during these 

times. The periodic mapping assays associated with the site-formation experiments 

(Appendix 2) were sometimes conducted in extreme temperature conditions (Figure 

7.6). During these times, access to the nearby climate-controlled laboratory facilities 

was greatly appreciated by the field research team. 

7.5.1. Hot-Rock Technology 

Two experiments (Experiments 1 and 4) were designed specifically to examine the first 

of the identified experimental research goals (Chapter 1), the role of hearthstones in 

hunter-gatherer fire technologies. The use of hearthstones at more than three-quarters 

of archaeological sites with identified LTFs on the Southern High Plains (Figure 7.1) is 

the primary justification for the attention on this artefact class. The first experiment 

(Experiment 1, Appendix 1) sought to examine the morphological transformation and 

performance characteristics of caliche hearthstones when heated in an experimental 

basin-hearth feature. The second experiment (Experiment 4, Appendix 4) examined the 

morphological characteristics and performance characteristics of other locally available 

(non-caliche) gravels as heat reservoirs in hearthstone technologies. 

Research questions were examined by heating sets of different rock types in basin 

hearths and subsequently recording any changes in structural integrity, colour, weight, 

and temperature. The objectives of the two experiments differed, dependant on the rock 

type being tested. Caliche, already a well-known regional hearthstone resource, (e. g. 

Lintz 1989) was primarily tested to see if a predictable relationship between firing 
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temperature and specimen morphology could be established, which could be used in the 

analysis of field-recovered specimens. Ogallala Formation gravels were tested to 

determine whether they were suitable for hearthstone technologies and if they were then 

to assess whether any predictable morphological changes were observable that would 

assist in field identification. 

The results of the caliche experiment (Experiment 1, Appendix 1) suggested that 

when this rock was subjected to intense heating during repeated actualistic 

experimentation, then the observable morphological transformations were highly 

variable when considered at a specimen scale. However, at an assemblage scale, several 

trends became apparent, indicating that fairly predictable structural transformations are 

likely to occur when temperatures above 204°C are achieved and sustained. The results 

indicate that when caliche is heated above this threshold temperature then the 

hearthstones generally become darker, undergo weight loss, and begin to fracture. 

Furthermore, the experiment illustrated that Honey Mesquite (Prosopis glanulosa) was 

more than capable of achieving temperatures within the basin hearth that were capable 

of altering the physical appearance of the experimental caliche. This previously 

assumed relationship had not previously been explicitly tested. 

The results of the Ogallala Fm. gravel experiment (Experiment 4, Appendix 4) 

indicated that, in particular, Potter member quartzite underwent significant and 

predictable structural transformations when subjected to intense heating. Quantitative 

comparison of the performance characteristics of the gravels demonstrated that there 

was no heating advantage in the selection of these gravels versus caliche (a commonly 

archaeologically recovered hearthstone material). The macroscopic transformations 

observed on the Potter member experimental hearthstone assemblage suggests that this 

material type often exhibits a reddened rind toward the cortical surface of individual 

specimens, and large curvilinear spalls are likely to detach from the exterior surface of 

heated cobbles. Both transformations have subsequently been observed 

archaeologically in structurally intact LTFs (such as the one pictured in Figure 7.7a) and 

have proved to be highly useful in identifying less well-preserved features during 

subsequent surveys (Figure 7.7b) 
. 

Both hearthstone experiments have revealed dynamic aspects of hunter-gatherer 

LTF technology that are not directly observable from the existing site perspective (i. e. 

based only on the results of fieldwork). For instance, Experiment 4 (Appendix 4) 

suggests that there was no advantage to using one type of geologic material over another 

in terms of hearthstone efficiency. It is therefore possible to predict that the 
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hearthstones used in LTF construction should reflect the most readily available resource 

for any given site location. At locations where this model does not correspond to the 

archaeological record, then alternative behavioural scenarios can be explored by the 

active examination of the physical evidence. 

The two hearthstone experiments also proved a fundamental, but previously 

assumed, relationship between temperature and alteration in the structure of commonly 

available local rock types. This is important because the temperature threshold (cf. 

Purdy 1975) for these physically characteristic morphological transformations is above 

that typically generated by other less direct processes (i. e. prairie fires). The physically 

transformative characteristics of different rock types that have been subjected to cultural 

burning, can practically and predictably be identified during fieldwork and interpreted 

by reference to the experimentally generated assemblage. 

7.5.2. Site-Formation Processes 

One experiment (Experiment 2, Appendix 2) undertook to examine the site-formation 

processes operating on open-air hunter-gatherer campsite assemblages in response to the 

high encounter rates of apparently highly disturbed sites identified in the regional 

dataset (Figure 7.4). The experiment was designed to test three specific research 

questions: 

  To what extent is the spatial patterning of archaeological materials altered by 

cultural and natural processes while exposed on an active ground surface? 

  What transformative effect (if any) does the exposure to the elements have on the 

morphology of typically recovered artefact classes? 

  What structural transformations occur to an abandoned thermal feature over a 

limited period of time? 

These questions were examined through a cohesive experimental methodology 

that recorded observations on a simulated assemblage of cultural material over a one- 

year period. Equipment used to record specific processes included a total station to 

track artefact displacement around a simulated basin hearth, artefact analysis to examine 

the morphology of hearthstones before and after prolonged exposure on the modem 

ground surface, and photography to examine the structural transformation of an 

expended basin hearth facility. 

The results of the spatial component of the experiment indicate that smaller 

specimens were less likely to be recovered than larger specimens. In fact, almost 17% 

of the experimental assemblage was not recovered after one year of exposure. This 

141 



result is significant in that it suggests that material was either not observed during data 

recovery (i. e. human error), was not visible during data recovery (i. e. had become 

buried or was obscured from view by another specimen or a feature of the area such as 

vegetation), or had been displaced outside the boundaries of the experimental research 

area. Subsequent analysis of the periodic (biweekly) mapping of the specimen locations 

suggested that unexpected cultural processes during mapping were most likely to be 

responsible for the loss of the smaller specimens. 

Specifically, the detailed examination of the spatial displacement and loss of 

specimens indicated that larger specimens (such as hearthstones) were prone to 

accidental horizontal displacement, whereas smaller specimens (such as lithic debitage) 

were prone to accidental vertical displacement. The horizontal displacement is most 

likely to be the result of researchers accidentally brushing or scuffing the larger objects 

during the regular data-collection assays. Similarly, vertical displacement is most likely 

to be the result of researchers accidentally standing on the small material and pressing it 

underfoot into the sandy sediments. Both these unexpected results provide useful 

proxies for the formation processes operating at sites during their initial aboriginal 

occupation and also during subsequent data collection by archaeologists. Put simply, 

we should perhaps expect that humans will tend to walk over smaller objects of cultural 

material either accidentally or deliberately and in this way these specimens appear more 

likely to be pressed in to the modem (or ancient) ground surface (vertical displacement). 

Conversely, humans might more easily observe and therefore directly avoid larger 

artefacts such as hearthstones. These objects are more likely therefore, to be 

accidentally scuffed (horizontally displaced) as humans move about within the relative 

spatial confines of a feature-orientated activity area. It should be noted that both 

displacement processes have been previously predicted, but not tested, from an 

archaeological perspective (Stevenson 1991). 

The intensity to which both displacement processes should occur within an open- 

air camp would most likely be related to the number of people, and duration of initial 

occupation (cf. Petraglia 2002). The displacement model does not just apply to the 

original occupation of a site but extends to any subsequent human presence, whether in 

the form of another hunter-gatherer group occupying the same location at a later date, or 

a hunter-gatherer group stopping to use resources (such as to recycle previously 
discarded hearthstones or lithics). Furthermore, pedestrian traffic during later historic 

and modern periods could also initiate a subsequent round of artefact displacement. 

Assuming that displacement is relative to the intensity of the human presence, then we 
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might expect that in a modem setting, the sites which have been most frequently visited 

by local collectors and professional archaeologists should exhibit the highest rates of 

material displacements (both vertical and horizontal). 

In order to test this hypothesis I ran a follow-up experiment, which again plotted 

the position of seeded specimens within the same experimental area for the period of 

one year. This time though, I actively encouraged heavy pedestrian traffic (through an 

arrangement with the Lubbock Lake Landmark park docents) of tour groups through the 

northern portion of the experimental area. The results of this follow-up experiment 

show significant displacement of specimens in the northern portion of the experimental 

area, along the route most frequently taken by the tour groups (Figure 7.8). The 

distribution again indicates that the larger hearthstones were most likely to be displaced, 

and several specimens were moved over 2 meters from their seeded locations. 

With regards to the regional dataset, the ramifications of the spatial displacement 

experiment are particularly significant, considering the high number of sites that are 

represented by hearthstone clusters at the level of the modem ground surface (Figure 

7.4). If trails or paths pass through these sites, then we should expect high-intensity 

post-depositional spatial displacement of material from both human and animal traffic. 

The vast size of the Southern High Plains landscape, however, suggests that most sites 

are not bisected by human-worn trails. The effects of animal traffic are yet to be 

investigated, but it can reasonably be postulated that a similar-size dependant 

displacement effect may occur (cf. Gifford-Gonzalez et al. 1985). Nevertheless, at 

these sites, displacements of a lower intensity might be expected from both the activities 

of interested amateurs and professional archaeologists. 

The spatial displacement suggests that at least three levels of artefact 

displacement are likely to be occurring within the Southern High Plains study area: 

1. during the initial occupation of the campsite; 

2. as a result of human traffic through sites post abandonment; and 

3. as a result of the investigation of sites by amateurs and professionals alike. 

It is likely that more than one of these factors is present in most sites recorded in 

the study area. A positive result of the spatial-displacement experiment predicts that 

small artefacts are less likely to be significantly horizontally displaced from their 

discard location by cultural processes. Therefore, the high-resolution survey and 

excavation techniques which target small artefact classes (such as lithic debitage) 

should have significant potential to infer behaviourally meaningful spatial distributions 

at a site level. It should also be remembered that human pedestrian traffic is but one of 
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many site formation processes that can result in the spatial displacement of cultural 

material. Other processes include, but are not restricted to: animal traffic, agricultural 

practices, geomorphic processes such as erosion, weather events, climatological 

conditions, bioturbation, and the large earth movement necessary during construction 

projects. 

The second objective of experiment 2 (Appendix 2) was the re-examination of 

typically recorded specimens following the year long exposure on the modem ground 

surface. This portion of the experiment recorded no significant alteration to flaked lithic 

material specimens seeded within the experimental area. However, caliche hearthstones 

appeared to undergo significant structural transformations during the prolonged 

exposure timescale of the experiment. Initial variation in caliche hearthstone coloration 

appears to trend toward homogeneity as a function of time or exposure and significant 

fracturing was observed to occur on a small percentage of the seeded specimens. 

The hearthstone morphology results also have significant implications for 

interpreting the regional archaeological record. Considering that hearthstones comprise 

the primary evidence for LTFs on the Southern High Plains (Figure 7.4), then the post- 

depositional processes that affect their physical appearance are clearly important to 

understand. The morphology experiment indicated that hearthstones are susceptible to 

physical alteration during prolonged periods of exposure. The apparent distributional 

preference identified in the regional dataset for hunter-gatherer campsites in low- 

deposition environments, i. e. at high points in the landscape, (Figure 7.3) then it can be 

assumed that most hearthstone assemblages have undergone at least some physical 

transformation. Interpretations that rely on an assessment of fracture frequency of a 

particular hearthstone assemblage to determine the function of a particular LTF or site 

must therefore be reassessed in light of this experimental perspective. For example, 

boiling technologies are widely acknowledged as resulting in a high frequency of 

fractured hearthstones (e. g. Brink and Dawe 2003). The relationship between 

hearthstone fracture and function of any particular feature is clearly more complicated 

than previous research might imply (e. g. Lintz 1989) and the susceptibility of caliche 

hearthstones to fracture while exposed on the ground surface (both ancient and modern) 

requires further investigation. 

The results of the hearthstone morphology experiment suggest that hearthstone 

size is largely the result of initial size, function, and length of time exposed. It is 

therefore reasonable to hypothesize that as the age of caliche hearthstones increases, 
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then specimen's size should become generally smaller. This hypothesis can be tested in 

the archaeological record of the Southern High Plains. 

The results of monitoring the structural transformation of a basin hearth-type 

feature also provided a useful contextual dataset. Whilst the feature generally appeared 

to change very little (i. e. very low rates of sediment deposition occurred and the overall 

structure was largely the same), nevertheless several significant processes were 

recorded during the course of the experiment. Firstly, the organic evidence for burning 

(pieces of charcoal and wood) was quickly flushed from the feature during heavy 

rainfall. The larger organic pieces probably migrated toward the base of the feature as a 

result of simple gravitational dynamics. Secondly, the feature acted as a trap for wind- 

blown seeds, which appear to have become trapped within the internal matrix of the 

feature. After several months, plants began to thrive in the well-drained sediments (a 

result of the hearthstone fill) of the internal feature. These results, suggest that basin- 

hearth features exposed in low deposition, or indeed eroding environments, are 

vulnerable to some structural transformation after abandonment. The internal 

arrangement of hearthstones was, however, largely unaltered after one year of 

experimentation. 

In order to determine whether these results were applicable over longer time- 

scales, I continued to observe the same hearth used in this experiment. After 792 days 

(2.1 years) of exposure, the internal structure was again largely unchanged at an 

assemblage scale (Figure 7.9a). At a specimen scale, the hearthstones appear to have 

undergone continued physical transformations resulting in the additional fracturing of 

several of the large hearthstones (Figure 7.9b). Additionally, the colouration of several 

of the larger hearthstones appears to have become consistently lighter over time, with 

the result that several of the formerly blue-gray hearthstones (typically Gley 2 4/1 OB) 

were almost white by the end of the second year of exposure. The results of the 

additional year of study then appear to confirm the fracture and discoloration processes 

observed after one year on the caliche hearthstone assemblage. The overall structure of 

the basin hearth, however, remained largely unchanged after the additional year. 

In terms of archaeological analysis, these results provide a more detailed baseline 

for the upland site-formation processes that appear to dominate the Southern High 

Plains dataset. Importantly, all three components of the investigation reveal the 

complex web of processes that act to structure the archaeological record at site-specific 

scales. The experiment clearly demonstrates that hearthstones are easily horizontally 

displaced and are therefore most likely to be poor spatial markers of human behaviour. 
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Hearthstone morphologies suggest that both the colouration and fracture mechanics of 

burned-caliche hearthstones are complex and continue to transform specimens well after 

their cultural lifespan. Lastly, basin-hearth features retain some structural integrity over 

relatively short time-spans. However, their ability to act as a trap for air-borne seed 

dispersals suggests that they are susceptible to destruction over longer time scales, 

especially if larger species seeds (such as mesquite) become trapped within their matrix. 

Site-formation processes acting on LTF datasets clearly have significant 
implications for understanding the archaeological record of the Southern High Plains. 

The three components of the experimental programme all suggest that research designs 

and interpretative positions need to incorporate these processes in order to arrive at a 

more sophisticated understanding of the hunter-gatherer domestic fire technologies 

utilised by populations inhabiting the region. Furthermore, the validity of the 

conclusions of this experiment should be practically assessed against the archaeological 

record at site- and feature-specific scales. 

7.5.3. Performance Characteristics 

One experiment (Experiment 3, Appendix 3) examined the performance characteristics 

of a shallow basin hearth feature. Specifically, the output of the experimental facility 

was recorded in terms of heat, light, and smoke. Standardised observation and 

recording was undertaken at periodic intervals during the use-life of the facility. 

Furthermore, these observations were recorded at varying predetermined distances from 

the feature and at a set height (0.5 meters) above the modem ground surface, roughly 

equivalent to chest height of a seated individual. 

The purpose of experiment 3 was to examine how an LTF might actively 

influence human behaviour at a micro-site scale. The assumption being tested was that 

the apparently meaningful patterns of human behaviour often identified in the 

archaeological record are interpretatively related to LTF placement at a site level (e. g. 

Binford 1978). Put simply, the strongest evidence for human activity around an LTF 

should logically be at the point where the maximum benefit is achieved i. e. at the point 

of most warmth and light, and where there is the least smoke. In order to test this 

hypothesis, I directly measured heat and light emission at one-meter increments from 

the centre of a typical basin hearth facility (up to 3.5 meters from the hearth). Smoke 

was only indirectly observed and any significant impact at each recording station was 

noted. 
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The results of the experiment indicated that there was a predictable relationship 

between heat and proximity to the fire (Figure 7.10). For example, at roughly 0.5m 

from the centre of the feature (station 1), the temperature was on average 8.6°C warmer 

than the ambient air temperature. While at 3.5 meters from the centre of the feature 

(station 4), the temperature was on average only 0.27°C warmer than the ambient air 

temperature. A variety of factors, such as the duration of temperature change, air 

temperature, air velocity, relative humidity, individuals' metabolic rates, physiological 

constraints, and clothing, (Huizenga et al. 2001: 692), greatly affect the potential impact 

these results may have on any one individual. In general, a temperature of around 25°C 

at chest level is considered ideal for modern humans (Huizenga et al. 2001: 698). This 

statistic suggests that a location about 1.5 meters from the facility (station 2, average 

temperature 24.6°C) might be most suitable for humans not constantly involved with 

tending the facility. Few observations of this kind are available ethnographically and 

the results are presumably highly dependant on activities being performed, 

environmental conditions, and other factors such as clothing. Lewis Binford (1978) 

measured the distance of individuals sitting around an open hearth at the Mask site. The 

results indicated that the average distance between individuals and the hearth was 

between 60 to 70cm, depending on the number of people present (Binford 1978: 349). 

Measurements of light emission from the facility were somewhat problematic. 
The low resolution of the plotted data (Figure 7.11) is likely to be the result of the low 

precision associated with using a standard camera photo light meter as the primary data 

collection device. Although the experiment was completely undertaken under the cover 

of darkness, artificial light sources most likely to be negatively affected data capture. 

Nevertheless, the mean ambient light during the experiment can be calculated as 1.55 

footcandles. The ambient light level appears to be fairly consistent throughout the 

entire experiment (standard deviation of ambient light readings is 0.826 footcandles). 

The results suggest that the area from 0.5 to 2.5 meters away from the LTF 

received the greatest amount of light (station 2 mean light reading =2 footcandles; 

station 3 mean light reading = 2.23 footcandles). Assuming that the spatial patterning 

of human activities, such as craft production, may have been controlled by the need for 

light, then the area obtaining the highest light readings might be expected to exhibit the 

strongest archaeological evidence. This assumption must, however, be positioned 

within a framework of the minimum light levels required to carry out different tasks. 

As with heat, the amount of light necessary is dependant on a host of external variables, 

such as time of day, presence of other light-producing technologies such as torches, 
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weather conditions (particularly phase of the moon but also local weather conditions 

such as fog), and individual physiology. Unfortunately, very little research has been 

conducted on this subject for human populations in general and hunter-gatherers in 

particular. 

As already stated, the effect of smoke was not empirically recorded as part of the 

present experiment. Spatially referenced observations during the course of the 

experiment confirmed that smoke was a decreasing hazard as distance increased away 
from the LTF. Specifically, smoke was most dense at distances between 0.5m and 2.5m 

from the fire. In these areas, the smoke often caused eye irritation, difficulty breathing, 

and impaired vision. These effects most likely would be less than desirable for any 
individual in close proximity to the feature. Furthermore, in the area closest to the fire, 

smoke swirled in random directions, which were not related to the general wind 
direction (wind direction was consistently from the east and ranged between 9 and 
13mph throughout the duration of the experiment [data source: NOAA weather station 
located at Lubbock International Airport]). 

The results of the experiment are useful in formulating a model for predicting 
human use of space around an LTF that appears to be common within the Southern 

High Plains study area (Figure 7.4). The results of heat and light measurements are 

complementary and would appear to indicate that an area around 1 to 2 meters from the 

feature would be expected to yield the maximum benefit to humans in terms of warmth 

and light necessary for craft production. Obviously, the radiation of both heat and light 

are variable over the lifespan of the fire and by the type and quantity of fuel utilised. A 

general distributional pattern toward the LTF might therefore be expected in situations 

where fuel resources are scarce or under severe weather conditions. Conversely, 

distributions well away from the thermal feature might be expected if fuel was plentiful 

or if temperature and light were not considered important characteristics by the 

inhabitants of any particular campsite. 

Smoke also complements the results of both the heat and light data in that it is 

most prevalent within 2.5m of the LTF. The localised production of smoke is not 

beneficial to humans and therefore must be considered as a negative effect for humans 

occupying the physical space around a basin hearth. The observation that localised 

swirling of smoke is a constant phenomenon of such facilities appears to indicate that 

human activity would most likely be required to frequently shift position in relation to 

the feature, perhaps using the entire circumference of the area in an effort to maintain 

maximum heat and light without the discomfort of the smoke. Obviously, if the LTF 
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were housed within a larger feature then the air flow (and therefore smoke dissipation) 

might be expected to be radically different than for exterior facilities. The experimental 

results, however, stand in contrast to some ethnographic sources, which suggest that 

individuals consistently occupied the apparently smoke-free areas upwind of open-air 
hearth facilities (e. g. Binford 1987). 

Overall, the observation and measurement of three physical outputs of an LTF 

frequently constructed on the Southern High Plains has resulted in the formulation of a 

simple model for predicting the relative frequency of archaeological material that might 

be expected at various distances from the facility. Specifically, the model predicts that 

the area between 0.5 and 2.5m surrounding the circumference of the feature should 

indicate an increased presence of human activities. This model can be actively tested in 

the regional archaeological record by examining the physical evidence for human 

activity in the areas surrounding LTFs. Field research might also examine the types of 

activity (and spatial relationship to the LTF) represented in the archaeological record. 

One question to be investigated is whether evidence for lithic reduction is typically 

located close to or away from basin hearth features. Lastly, the experiment suggests 

that an individual working directly with the feature (such as a cook) most likely would 

be required to operate around the periphery of the facility, moving frequently to avoid 

smoke and to collect additional materials (such as fuel). 

7.6. Summary and Conclusions 

The three research questions, identified from the regional dataset and targeted for 

experimental research all provided significant insights as to the prehistoric domestic fire 

technologies of the Southern High Plains. Furthermore, all three have generated 

subsequent hypotheses that are testable by returning to the assembled regional archive 

or by initiating new programmes of archaeological fieldwork. A useful example is the 

realisation that in areas where caliche is not the dominant lithology, then hunter- 

gatherers appear to have selected various different and more easily available rock types 

for use as hearthstones. This scenario could be quantified by spatially examining the 

frequencies of different rock types identified as hearthstones throughout the study area. 

Experimental research has also significantly increased our understanding of 

hearthstones in the wider technological tradition of domestic fire technology. The 

examination of different rock types has revealed the critical temperatures at which they 

fracture, the typical morphologies represented in the archaeological record, and the 

physical transformations in structure and appearance that they undergo following 
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discard. This has allowed important distinctions, such as the difference between 

culturally and naturally burned rock, to be more accurately determined. 

Experimentation has emphasised the importance of modelling site-formation processes 

that previously were largely assumed. These processes together with the hearthstone 

data suggest that the assemblages that are encountered archaeologically are likely to be 

a product of a complex web of variables, which are continuously acting to structure the 

archaeological record. Simple behavioural interpretations, such as that burned, 

fractured rocks scattered across a prehistoric site are the direct result of stone boiling 

technologies, clearly require reassessment and greater empirical support in the light of 

these experiments. 

The experimental construction and measurement of the physical outputs of a 

shallow basin-type feature reinforced the need to dynamically conceptualise the 

activities of people at site-specific scales. Construction of the feature required many 

trips to and from the experimental area to collect resources and once lit, the full 

circumference of the area around the feature was necessarily utilised in order to avoid 

the localised emission of dense smoke and heat. Although it is impossible to postulate 

the physiological levels of human comfort in the past, the LTF is clearly always a highly 

dynamic component of any site requiring significant construction preparation, and 

almost constant maintenance. 

An indirect result of the experimental research programme was the active 
involvement of the local research community at Lubbock Lake in thinking about how 

thermal-feature technology was practically achieved. The engagement of researchers in 

building the experimental facilities, collecting fuel, and gathering hearthstones 

encouraged a discussion of the thermal-feature technology, which carried over into 

other aspects of the wider regional research programme. For instance, rather than 

considering hearthstones recovered during survey as abstracted objects largely devoid of 

potential for meaningful research, the laboratory research staff began to ponder the type 

of feature in which they were used, based on their size, morphology, and material type. 

The three experimental research goals pursued here represent only a fraction of 

the potential for experimental archaeology to actively inform regional investigations. It 

is hoped that the establishment of an experimental research area at the Lubbock Lake 

will facilitate the continuation of fire-feature research. 
In short, the experimental programme proved to be very useful for hypothesis 

testing, pedagogic engagement, and an excellent heuristic device, which generated as 

many research questions as it attempted to answer. The dynamic results of the 
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experimental research therefore help to make sense of the static residues identified and 

excavated in the archaeological record and presented in the next chapter. 
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CHAPTER 8- ARCHAEOLOGICAL RESULTS AND 
ANALYSIS 

Abstract 
The fourth and final approach in the study ofLTFs is the examination of variation in hunter- 
gatherer domestic fire technology in the archaeological record of the Southern High Plains. 
The spatial and temporal distribution of hunter-gatherer campsites, derived from data recorded 
on site-survey forms, is plotted and a simple behavioural model advanced to explain the 
resultant patterning. The validity of this model is tested by examining the role that site- 
formation processes may have played in making some sites more visible than others. Lastly, the 
archaeological evidence for domestic fire technology is assessed at high-quality (determined by 
technique of excavation, preservation conditions, and integrity of features) sites. At these 
locations, high-resolution datasets, including the current programme of fieldwork, are utilised 
to qualitatively characterise the physical evidence for aboriginal domestic fire technologies. 
The archaeological record of the Southern High Plains demonstrates that the physical evidence 

for fire technology is well represented, and variation in time, spac, e and technology appears to 
be evident in the dataset. The causes of this variation are likely to be both cultural and 
taphonomic. The study of localised thermal features on the Southern High Plains appears 
therefore to be an excellent research avenue for understanding both hunter-gatherer technology 
and the broader utilisation of the Southern Plains landscape. 

8.1. Introduction 

The archaeological evidence for hunter-gatherer domestic fire technology is well 

expressed within the Southern High Plains study area. Variation in this dataset is 

examined from spatial, temporal, and technologic perspectives. Lines of evidence are 

explored and the effects of non-archaeological events, such as political decisions and 

geomorphologic processes, are considered. The regional dataset extends over two 

modern state boundaries and the result of this political separation has arguably resulted 

in the construction of very different ways for thinking about, engaging with, and 

ultimately recording evidence for prehistoric hunter-gatherer campsites. 

A scaled presentation of the archaeological results is undertaken. Firstly, a 

course-grained regional perspective derived from the application of the hierarchical key 

to state-level datasets is presented (Section 8.2.1). At this scale, the hierarchical key 

identifies broad technological trends and site formation processes that can be usefully 

examined by site-scale investigations. Secondly, a necessarily coarse-grained 

spatiotemporal framework is applied to the regional distribution by identifying the age 

of the LTF-bearing site components (Section 8.2.2). Lastly, fine-grained, individual site 

data are examined for their contribution to understanding variation in hunter-gatherer 

fire technology across the four broad cultural time-periods previously established for the 

Southern High Plains (Section 8.2.3). A sample of the archaeological literature and the 

results of recent fieldwork, initiated as part of the Lubbock Lake Landmark Regional 
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Research Program (LLLRRP), are utilised for the purposes of technological analysis. 

Two of the dominant themes, hearthstone technology and the role of site-formation 

processes in structuring the dataset identified from the archaeological record of the 

Southern High Plains study area, were briefly highlighted in Chapter 7 and practically 

investigated by experimental research. The complete presentation and critical 

examination of the regional results are, however, undertaken here. 

8.2. Results of the Compilation and Characterisation of the Regional Dataset 

The regional dataset was derived from site records on file with the SHPOs (State 

Historic Preservation Officers). A single exception to the use of SHPO database was at 

one site, Blackwater Draw Locality 1, where LTFs were not identified (perhaps due to 

its complex site history, see Hester 1972). Nevertheless, this site was included in the 

technological discussion because it potentially provides the earliest evidence for hunter- 

gatherer activity available in the region. 

The utility of site survey forms for the establishment of a regional dataset for the 

identification of LTFs was overall fairly good. The material evidence for cultural 

activities involving the spatially delimited use of fire was well represented in the states' 

record forms and a total of 1,016 archaeological sites exhibiting evidence for the 

physical remains of localised thermal features (LTFs) were identified within the 

Southern High Plains study area (Figure 8.1). 

8.2.1. Geospatial 

The distribution of sites is spread fairly evenly between the two represented states. 
However, since two-thirds of the study area is within the modern boundaries of Texas 

(Figure 3.5), the higher number of sites identified in the New Mexico portion is 

potentially significant (Figure 8.2). Specifically, the eastern flank of the Pecos river 

(the Mescalero Plains), in the southwest of the study area, demonstrates significant site 

densities (Figure 8.2). It is important to note that the distribution in this area is 

constrained by the arbitrary ten-mile buffer used in this study. The known distribution, 

in fact, extends throughout the southeastern portion of New Mexico (see Figure 3.4 for 

the unconstrained state dataset distribution prior to geoprocessing). 
Inspection of the spatial distribution of sites by modern county reveals that sites 

with evidence for LTFs are unevenly distributed among the counties identified within 

the study area (Figure 7.3,8.3). Counties in New Mexico are far larger than their Texan 

counterparts and it is therefore not possible to directly compare these two datasets. 
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Three counties (Chaves, Eddy, and Lea) dominate the New Mexico distribution. In 

Texas, two counties (Briscoe and Garza) exhibit site densities which are several orders 

of magnitude more dense than the average (N = 14/county). 

Perhaps the most notable feature of the spatial distribution is the lack of sites 
identified within the interior of the region (Figure 8.2). Proportionally, around 90% of 

the sites identified are located in the diverse ecotonal areas that surround the boundaries 

of the Southern High Plains. The 10% of sites identified within the interior of the 

region tend to be located along the length of the incised draw systems, and in particular 

are located along Runningwater, Yellowhouse, Mustang, and Tule Draws, as well as 

along Tierra Blanca Creek. Lesser distributions of sites are clustered in the Andrews 

Dunes to the south of the area and in the Lea-Yokum Dunes that run along the length of 

the Seminole valley in the central west section of the region (Figure 8.2). Very few sites 

within the interior of the region are not, then, located either along the draw systems or 

within the dune fields. 

A handful of exceptions to this pattern are observable, such as 41 LY52 in Lynn 

County, which is located at the periphery of a large saline lake (Tahoka Lake). For the 

most part, however, sites with physical evidence for hunter-gatherer fire technology are 

predictably located either in the draws or dune fields of the interior of the landscape or 

around the physiographic and ecotonal boundary that surrounds the region. It is 

interesting to note the almost complete absence of sites near to the more than 20,000 

playa lakes that dot the region (Sabin and Holliday 1995). 

A Simple Behavioural Model and the Influence of Non-Cultural Factors on the 
Regional Distribution 

The spatial distribution of archaeological sites with concomitant evidence for domestic 

hunter-gatherer fire technology thus far presented indicates a seemingly straightforward 

model for explaining the distribution of hunter-gatherer populations in this landscape. 

Specifically, and without introducing any time-depth, an interpretation can be advanced 

that the site patterning represents hunter-gatherer groups favouring the biologically 

more productive areas at the periphery of the region. Put simply, human populations 

appear to have been concentrated along the margins of the Pecos River to the west of 

the caprock escarpment and also strung out along the ecologically rich sections of the 

eastern canyonlands (Figure 8.4). These groups might have made periodic use of the 

draw systems to navigate into the interior of the region, presumably to kill and butcher 

bison, before returning to the predictable resources off of the escarpment. 
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This scenario makes intuitive sense; the only way for human populations to utilise 

the energy stored on the vast grasslands of the interior of the region was to harvest the 

bison that consumed and processed it into consumable energy (c. f. Hill 2006). As 

already stated, the diverse ecology and natural resources (particularly material for stone 

tools; see Holliday 1997) at the boundaries of the area would appear to be an excellent 
base for such hunting forays (e. g. Boyd 1995). The general lack of long-term habitation 

sites (i. e., villages) in the archaeological record of the region may be interpreted by 

considering that high residential mobility should be expected for populations whose 

primary resource is also highly mobile (i. e., bison herds; Kelly 1995). Populations may, 

therefore, have moved frequently along the boundaries of the region, tracking the bison 

herds on top of the Llano, whilst subsisting on a mixed diet of smaller game and plants 

while at temporary camps along the margin of the area. 

In order to test the validity of this simple model to explain the distribution of sites 

with evidence for domestic fire technology (campsites) observed in the archaeological 

record, it is first necessary to explore relevant non-archaeological factors that may have 

resulted in over-representation or under-representation of the geospatial dataset. I 

expand the examination of these factors here, prior to the introduction of either temporal 

or technological considerations, because to assume that the density of sites at the 

periphery of the Llano Estacado is purely a result of the distribution of past human 

populations would most likely be a mistake. 

Agricultural 

The immense interior of the region historically has always been the most intensively 

farmed (see Chapter 4). The socio-political foundation for the agricultural development 

of the Southern High Plains was effectively facilitated by the removal of the aboriginal 

population from the region after the cessation of hostilities in the (1875) Red River war 

(Carlson 1998). However, it was not until the twentieth century that mechanised cotton 

farming began to make a radical impact on the Southern High Plains landscape (U. S. 

Census of Agriculture, 1900,1930). 

The vast flat terrain is ideally suited to crop production whereas the rugged 

canyonlands at the periphery clearly are not. Spatial examination of the intensity of 

farmland by county, compared to the distribution of archaeological sites identified in the 

regional dataset, indicates that far fewer sites are located in the most intensively farmed 

counties (Figure 8.5). The most intensive farming practices have occurred in a 

northwest through southeast trending band that bisects the region from Quay County 
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(NM) in the northwest through to Howard County (TX) in the southeast. The 

distribution, therefore, demonstrates clearly that farming has not evenly affected the 

preservation and visibility of the cultural resources contained within the region. (Figure 

8.5). 

Quantitative examination demonstrates only a weak relationship between modern 

agricultural intensity and the number of LTF sites identified per square mile, when 

examined by county (Figure 8.6). Thirteen counties located within the study area were 

excluded from computation due to the absence of sites with evidence for LTFs 

identified within their boundaries (Figure 8.6). The mean percentage of farmland within 

these counties was 86.6%. The results indicate that only Eddy County (NM) 

demonstrates a strong correlation between low agricultural intensity and a high number 

of LTFs identified per square mile (Figure 8.6). Eddy County is unusual, however, in 

that the federal government manages a high proportion of the land within its 

jurisdiction. The county is atypical, therefore, of land ownership in the wider region 

and not a useful indicator of the effects of agricultural activity on cultural resources. A 

simple Pearson correlation coefficient test reveals no significant relationship (P=0.840) 

between the percentage of land farmed by county and the numbers of LTF sites 

identified per square mile. Conclusions drawn from these data should be interpreted 

with the caveat that private land ownership of vast tracts of land across the Southern 

High Plains for the purposes of agriculture has undoubtedly depressed the numbers of 

hunter-gatherer campsites reported and therefore identified by the current project. It is 

most likely that archaeological sites located in the vicinity of the seasonal Playa lakes 

(Sabin and Holliday 1992) within the interior of the region have been most adversely 

affected by this process. 

Federal Land 

Sites identified in the archaeologically dense zone at the south-western flank of the 

investigation area appear much more likely to be identified on the Bureau of Land 

Management (BLM)-owned section of the land (Figure 8.7). The distribution of sites 

raises important questions as to the factors that have resulted in the increased visibility 

of hunter-gatherer fire technology in this area of New Mexico. Specifically, were fire- 

related resources such as wood or distinct socio-political groups spatially confined to 

this section of landscape? Answers to these questions are unfortunately not 

straightforward and are clearly the result of a complex set of circumstances that have 
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resulted in the increased visibility of sites in some areas (i. e., the BLM land) and not 

others. 
Firstly, from a geographic perspective the geomorphic setting of these sites is 

along an erosional band, known formally as the Mescalero Plain (Sebastian and 

Larralde 1989). This plain makes up much of the eastern portion of the Pecos River 

Valley and the surficial deposits are primarily defined as Plains-Mesa Sand Scrubland 

(Figure 8.8). The modem surface is extremely dynamic and is characterized by its 

"instability and susceptibility to eolian deflation processes" (Sebastian and Larralde 

1989: 7). As already noted in chapter 4, the dominant southwest wind pattern results in 

the eastward transport and deposition of the loose sediments along the Pecos river 

valley on to the adjacent High Plains. The shifting erosional setting of the Mescalero 

Plain appears, therefore, to have been conducive to the exposure of hunter-gatherer sites 

with evidence for domestic fire technologies at the modern ground surface. Although 

largely the result of geomorphic processes, the resultant sites still obviously require 

archaeologists to record them. This may explain the discrepancy between the density of 

sites located on the BLM section of land and the relative paucity in areas of farmland in 

what are essentially the same geomorphic settings (Figures 8.7,8.8). 

The second factor underlying this distribution then, is clearly political. The BLM 

lands are federally owned and managed by the government of the United States and are 

therefore subject to national laws regarding the management of the cultural resources 

within its boundaries (particularly the Archaeological Resources Protection Act of 

1979). A political climate sympathetic to conserving cultural resources on federal land 

has resulted in the need for planning documents for these vast regions. The practical 

method of achieving this goal has historically been systematic archaeological survey. 

Multiple cultural resource surveys have therefore been conducted on the BLM land 

within the research area (see Katz and Katz 2000 for a recent review of surveys). The 

intensity of the survey effort can be examined by referencing the site-survey forms. For 

instance, site LA43319 in Lea County has been surveyed seven times in the period 1988 

to 2003. Similarly, site LA83680 has been surveyed eight times in the period 1990 to 

2002. The emphasis of these surveys is on identifying (and re-identifying) sites and 

there is little need to excavate, as the land is generally not threatened by development. 

Large Development Projects 

In areas outside of the BLM-administered landscape, large-scale developer-led projects 

have clearly influenced the spatial distribution of LTF sites (Figure 8.9). These largely 
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survey-based projects include, from north to south: the Diamond Shamrock pipeline 

project in Potter County, the Tule Canyon/MacKenzie Reservoir survey, Swisher and 

Briscoe Counties (Katz and Katz 1976); the Canyon Lakes redevelopment, Lubbock 

County (Johnson and Stafford 1976); the L7 ranch survey, Crosby County (Nickels 

2002); and the mid-continent pipeline project, Andrews and Midland Counties 

(Brethauer 1977). Additionally, the development of two state parks has also resulted in 

significant site densities being reported, both at Palo Duro Canyon State Park (Boyd 

1995) and Caprock Canyons State Park (Mercado-Allinger 1982). 

All the identified projects were undertaken at the periphery of the Llano Estacado 

in the rough breaks and canyonlands. The exceptions are the Canyon Lakes project in 

Lubbock County, which was a consequence of a unique need for urban renewal (i. e., the 

devastation wrought to a large section of the east side of the City of Lubbock by an F5 

tornado); and the Mid-Continent Pipeline, which runs east-west through the south of the 

region, servicing the Permian Basin oil industry (Brethauer 1977). 

Archaeological Community 

Despite a strong trend toward commercialisation and institutionalisation, archaeological 

sites on the Southern High Plains can be and still are identified and recorded by 

interested avocational archaeologists. These individuals are distributed fairly randomly 

in the wider landscape, oftentimes examining sites located nearby to the city and county 

in which they live. The distribution of people with an interest in recording 

archaeological sites is loosely controlled by a number of factors, including the presence 

of a research institution such as a museum or university in the local community, or the 

establishment of an archaeological group or society that is interested in recording 

archaeological sites. The location, then, of research centres, groups, and individuals has 

the potential to affect the distribution of sites recognised in the regional dataset in 

unpredictable ways. 

Examination of the current dataset indicates that the archaeological community 

has played a significant role in the formulation of the spatial distribution, an excellent 

example being the 53 sites recorded by Emmett Shedd of Aspermont, Texas, between 

the late 1950's and late 1970's. Very little information is available as to the types of 

localised thermal features encountered at the sites he recorded. However, it is important 

to note that these sites comprise over 5% of the total number identified in the regional 

dataset and the majority of sites along the south-eastern caprock escarpment (mainly 

Garza County, see Figure 8.3 for visual confirmation of this contribution). 
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Geomorphology 

The geomorphology of the Southern High Plains is well known (see Chapter 4) and it 

has already been demonstrated that the local conditions in the dune fields along the 

Mescalero escarpment clearly affect the visibility of archaeological sites in this area 

(e. g. Sebastian and Larralde 1980; Hall 2002). Recent geoarchaeological investigations 

have clearly demonstrated that virtually all archaeological sites identified along the 

Mescalero dunes are associated with unit-2 eolian sands (Hall 2002: 2 1). Optically 

Stimulated Luminescence (OSL) Dating on this deposit has indicated that it effectively 

contains a palimpsest of the last 5,000 years of cultural occupation with little to no 

stratification. 

Geomorphic processes in the remainder of the study area have most likely also 

radically affected the visibility of archaeological material and sites, the most 

geomorphically dynamic setting being the eastern escarpment where the headward 

expansion of various drainages has lead to downcutting and the creeping westward 

retreat of the caprock (Gustavson and Simpkins 1989: 18). 

High-quality well-buried stratified sites are most likely, geomorphically, to be 

preserved and therefore encountered in the draw systems that incise the flat topography 

of the High Plains (e. g. Holliday 1988a, 1988b, 1990,1995,1997). Unfortunately, the 

deeply buried nature of these sites, (terminal Pleistocene deposits are often more than 5 

meters below the modem ground surface), means that access to the oldest deposits is 

logistically difficult (Stafford 1981, Backhouse and Johnson 2007a). Sites that have 

intensively excavated at these depths, such as at Lubbock Lake or Blackwater Draw 

Locality #1, have been done so due to fortuitous external circumstances (dredging of the 

valley at Lubbock Lake and commercial quarrying at Blackwater Draw). Furthermore, 

the nature of the archaeological record (hunter-gatherer material culture) and the site 

settings are not appropriate for geophysical detection methods. Targeting of these 

deeply buried deposits therefore requires considerable research effort in order to achieve 

the invasive sampling required with the resolution necessary to identify the often- 

ephemeral traces for hunter-gatherer activities (Backhouse and Johnson 2007a). 

Despite high potential, research in the Draws has been limited due to the practical 

difficulties involved in its development. For the foregoing reasons, the frequency of 

sites identified within the draw systems are most likely radically under-represents the 

true number of available sites in this geomorphic setting. 
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8.2.2. Spatiotemporal 

The temporal association of the sites identified in this dataset is not well known (Figures 

8.10) and nearly 60% of the sites cannot be placed in any form of temporal framework. 

For the remainder of sites, artefact typological information is the most common form of 

temporal control accounting for some 36% of the total dataset (Figure 8.10). 

Unfortunately, less than 1% of the reported site-survey forms contain any absolute 
dating information (such as the radiocarbon method). The apparent lack of absolute 

dating is most likely to be the result of the lag time between the submission of 

archaeological site-survey forms (typically fairly rapidly after the completion of a 

project) and the time required to find funding, submit, and receive dates (typically 

around between 3 and 6 months after submission). These dates, therefore, are simply 

not available at the time of completing the site-survey form. The situation is 

unfortunate and there is currently little incentive in either Texas or New Mexico to 

amend site-survey forms with this critical archaeometric information at a later date. At 

present, the only way to receive such dates is to trawl through the mountain of grey 

literature (where available) and extract pertinent dates as appropriate. This exercise was 

undertaken for the site components examined in detail for technological analysis 

(Section 8.2.3). However, until such records are made available electronically, as part 

of more sophisticated state-maintained databases, then the limited temporal information 

available in the present dataset must be utilised to examine the record from a coarse- 

grained perspective. 

Site data, comparable to the current project, was generated by Sebastian and 

Larralde (1989) in an effort to characterise the cultural resources located within the 

large area managed by the BLM in the south west portion of the study area (Table 8.2). 

The temporal distribution of sites identified in both the BLM survey and the LTF 

database is remarkably similar and direct comparison between these datasets highlights 

several important factors. Firstly, this similarity indicates that the wider regional dataset 

is significantly controlled by the density of sites identified along the eastern flank of the 

Pecos river valley. Secondly, the temporal composition of the dataset has not changed 

significantly in the intervening twenty years of investigation. Fine-grained comparison 

indicates that the current LTF dataset conforms more closely to Sebastian and 

Larralde's (1989) south-eastern New Mexico Pecos Valley dataset than it does to the 

south-eastern New Mexico Plains dataset (Table 8.1). The influence of the Pecos river 

valley site distribution is, therefore, clearly highly significant when interpreting the 

results of the wider LTF site distribution. 
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Temporal Component LTF South-eastern New Mexico South-eastern New Mexico Pecos 
Dataset Plains Datasett Valley Dataset' 

Paleoindian 0.29 12.7 1.2 
Archaic 5.8 13.7 8 
Ceramic/Jomada Mogollon 28.8 32.1 32 
Protohistoric 1.3 0.5 1.3 
'data from Sebastian and Larralde (1989; Table 8.3) 

Table 8.1. Frequency of sites identified in the present study versus those surveyed in south-eastern 
New Mexico, presented by cultural component. 

Spatiotemporal examination of the entire regional dataset (Figure 8.11) reveals no 

clear patterning in the location of particular temporal components throughout the 

landscape. The distribution is not easily interrogated because of the locally tight spatial 

distribution of sites identified (e. g. the density of sites identified along the Mescalero 

Escarpment). In order to examine the temporal distribution in more detail, it is, 

therefore, necessary to examine each temporal component separately. 

Throughout the following, I have deliberately not concentrated on key sites, such as 

Lubbock Lake (41LU1). This decision is primarily because the well-recorded 

components at these sites dominate the regional record for any given temporal period. I 

return to them, however, when considering specific examples of LTF technology in the 

subsequent technologic section (8.2.3). 

Paleoindian (11,500 - 8,000 RCYBP) 

Four possible Paleoindian campsites are identified in the regional dataset (Figure 8.12). 

Three of these are located in the New Mexico portion of the study area. With so few 

sites identified in this time period it is impossible to infer any meaningful regional 

patterning. The paucity of data for Paleoindian campsites suggests that: there was a low 

Paleoindian population density; the use of low-visibility or archaeologically invisible 

domestic fire technologies was taking place; the eradication of the archaeological 

evidence for LTFs by site-formation processes has taken place; the inability of 

archaeologists to identify Paleoindian LTFs has depressed the number identified, 

limited access to Paleoindian-aged deposits has lowered the number of sites identified, 

or a combination of one or more of these factors is acting on the archaeological 

evidence. 
Of the four sites, LA3324 (Blackwater Draw Locality 1) and LA6209 (the 

Milnesand site) are the most widely known and published (see Sellards, 1955; Warnica 

and Williamson 1968; Johnson et al., 1986; Buchanan et al. 1996; Hester 1972; 

Holliday 1997; Hill 2002). At both sites, LTFs are seemingly documented in 
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stratigraphic and contextual association with Paleoindian material culture or extinct 
bison. 

The evidence for LTFs within the Paleoindian levels at Blackwater Draw Locality 

1 is minimal. A single brief description (Hester 1972: 178) suggests LTFs at this site 

were associated with Folsom-period campsite debris. If confirmed, this would be the 

earliest evidence for domestic fire technology available for the Llano Estacado. 

Additionally, the Milnesand site (Sellards 1955) and nearby Ted Williamson site 

(Wamica and Williamson 1968) also appear to offer limited evidence for examining 

Paleoindian-period domestic fire technology (see 8.2.3 Technological: Paleoindian). 

Unfortunately, very little information is available for the Lenorah site (41MT1). The 

presence of hearths is recorded on the site-survey form (Collins 1966) but their 

relationship to the ca. 35 Plainview projectile points that were recovered is unclear. 

Similarly at LA43391 in Lea County, hearths are recorded with fire-cracked rock and 

diagnostic Paleoindian projectile points. All artefacts were recorded on the modem 

ground surface and the relationship between the projectile points and the features is 

unknown. 

Archaic (8,000 - 2,000 RCYBP) 

The number of identified sites rises significantly in the Archaic period (Figure 8.10). 

One density focussing along the Mescalero dunes to the southwest of the region is 

noted; outside of this area, sites are spread out fairly evenly around the periphery of the 

region (Figure 8.13). Very few of the sites are located away in the interior of the region, 

with only two sites over 30 miles from the nearest caprock escarpment. 

Assuming evidence for aboriginal fire technology is a useful proxy indicator for 

human population in a landscape (see chapter 5), then coarse grain observation based on 

the spatiotemporal distribution of sites identified as `Archaic' suggests that there is 

increasing evidence for human population, as compared to the preceding Paleoindian 

site density (Figure 8.12). Qualitative examination of the site-survey forms that 

comprise the archaic dataset reveals no reported radiocarbon dates. The fifty-nine sites 

therefore represent typological determinations based on various reporting criteria (Table 

8.2). 

163 



Basis for Temporal Percent Mode of Range of Range of Sites 
Association of Sites Investigation Years 

(%) (number of Investigated 
sites) 

Stratigraphic Location 3.4 Survey (1) 1977-1992 41LA1,41MT21 
Testing (1) 

Diagnostic projectile 1.7 Survey 1998 41PT185 
point Types and 
Stratigraphic location 

Diagnostic projectile 51.7 Survey (25) 1968 - 2002 41AD25,41AD48,41BI59, 
Point Types Testing (5) 41BI291,41B1339,41BI430, 

41BI630, LA109928, 
LA66373, LA66909,41CB47, 
41HW36,41HW38,41BI294, 
41GR659,41MY18,41PT124, 
41RD34, LA105829, 
LA108916, LA43393, 
LA50483,41GR640,41OL29, 
410L39,41OL178,41GR659, 
41GR623,41RD3,41RDSO 

Unknown/Unspecified 43.1 Survey (23) 1957 - 2001 41GR120,41BI10,41BI143, 
Testing(1) 41BI153,41BI175,41BI22, 
Excavation (1) 41 B1298,41BI312,41 B1319, 

41BI323,41BI332,41 B1365, 
41BI390,41BI395,41B1397, 
41BI400,41BI466,41GY41, 
41MD32, LA107646, 
LA48272, LA54114, LA75225, 
LA79987, LA87022 

for complete site listing see, Appendix 6 (Volume II) 

Table 8.2. Summary of Archaic period sites identified in the regional LTF dataset. 

It is useful to note that the association of diagnostic projectile point types is the 

most commonly stated method for assigning a temporal period to these sites (51.7%). 

Survey is the dominant method of encounter and only rarely are buried features 

reported. The high number (43.1%) of sites assigned to this temporal period without 

any explicit criterion is obviously worrying. Unfortunately, it is almost impossible to 

objectively assess the reasons these sites were assigned to the Archaic period. It is 

likely the case that many sites were assigned to this category on the basis that no 

Paleoindian projectile points, no ceramics, and no historic material were observed (see 

also Sebastian and Larralde 1989 for a similar discussion of the problem concentrating 

on the south-eastern portion of New Mexico; and also Shelley 1994 for a regional 

perspective). 

The likelihood that this scenario has affected the spatiotemporal association of 

sites identified as Archaic is somewhat confirmed by the clustering of sites in arbitrary 

geopolitical areas that are very unlikely to be proportionally representative of Archaic 
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population dynamics. The high number of Archaic sites identified in Briscoe County, 

within what is now Caprock Canyons State Park (Figure 8.13) is probably a result of a 

particular temporal identification criteria policy, rather than of direct evidence for a 

population concentration during the Archaic. 

Ceramic Period (ca. 2,000- 500 RCYBP) 

The Ceramic/Mogollon period is the best-represented temporal period identified in the 

LTF dataset (Figure 8.10). Furthermore, the distribution of identified sites appears to be 

strongly clustered, with a focus in the southwestern portion of the study area (Figure 

8.14). The number of sites identified in this time period is several orders of magnitude 

more frequent than for earlier periods and appears at face value to be suggestive of a 

dramatic increase in population. 

The assignment of sites as Ceramic is obviously largely dependant on the 

identification of discarded pottery. A crude assessment of the size of isolated pottery 
fragments and diagnostic lithic materials (such as projectile points) suggests that they 

are not overly dissimilar. All other things being equal, the opportunity for 

archaeologists to encounter either artefact type might reasonably be expected to be 

similar. Given the inherent spatial bias likely to be operating on the current dataset (see 

8.2.1. Geospatial, Federal Land), then we might reasonably expect material culture and, 

therefore, sites representing all the cultural time periods to be equally well represented 

in this section of the study area. The Ceramic/Mogollon LTF site dataset shows this to 

be spectacularly not the case. The corollary of this argument is that the Ceramic period 

does appear to represent the first intensive evidence for domestic fire technologies in a 

spatially concentrated portion of the Southern High Plains landscape. 

The pattern of sites identified in the LTF dataset is in line with more focused 

studies of the Jomada-Mogollon culture group (e. g. Whalen 1994; Miller and Kenmotsu 

2004). During this period, archaeologically observable cultural activity appears to have 

shifted toward a more sedentary lifestyle, with populations focused in semi-permanent 

residences for the purposes of agriculture and craft specialization. The collapse of this 

way of life, around 500 years ago, was also dramatic and appears well evidenced in the 

distribution of sites plotted for Ceramic/Jornada Mogollon and the later Protohistoric 

periods (Figures 8.14,8.15). Miller and Kenmotsu (2004) have utilized an extensive 

radiocarbon dataset (n > 1000 samples) to provide a more fine-grained chronology for 

the thermal features in the eastern Trans-Pecos area. These data indicate a fluorescence 

in LTF construction and use at around ca. 1300 B. P. and a subsequent decrease in range 

and size after ca. 700 BY (Miller and Kenmotsu 2004: 25 1). The elevation of the 
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features identified in the southwest of the current study area appears consistent with the 

interpretation that Ceramic period populations were mapped onto areas where desert 

succulents were most abundant (i. e. areas over 3,500 feet). It is likely, therefore, that 

the majority of the features identified in this area represent the remains of vegetal- 

processing baking technologies. 

Protohistoric Period (ca. 500 - 300 RCYBP) 

The distribution of sites during the Protohistoric period appears to represent a massive 

decrease in the number of archaeological sites with evidence for domestic fire 

technologies (Figure 8.10). The apparent decrease should, however, be tempered by the 

relatively short period of time represented by the Protohistoric (200 years). 

Nevertheless, the spatial distribution of Protohistoric sites indicates a radically different 

distribution to that observed during the preceding Ceramic period (compare Figures 

8.14 and 8.15). On the basis of only this dataset then, it appears that a return to a more 

Archaic type of land use has occurred (compare Figure 8.15 with 8.13). 

During the Protohistoric, it seems then that camps were typically located at the 

periphery of the region with a focus on the eastern draw systems and rough canyon- 

lands that demark the eastern boundary of the study area. The previously identified and 

seemingly populous portion of south-western New Mexico appears to have undergone a 

radical depopulation at the end of the Ceramic period ca. 1500AD. Many theories 

have been put forward to explain the apparent collapse of the Jornada Mogollon and 

these will not be commented on further here (for a recent summary see Miller and 

Kenmotsu 2004). However, the regional scale of the current dataset does permit the 

course-grained observation that populations may have once again become more mobile 

(and therefore less archaeologically visible), thus resulting in the ephemeral traces of 

activity at disparate locations within the wider landscape. This scenario appears to fit 

well with the Protohistoric site distribution as presented here (Figure 8.14). 

8.2.3 Technological 

Analysis of the technological component of the LTF dataset is to some extent controlled 

by the frequency and mode of archaeological research undertaken throughout the 

region. Examination of the maximum mode of investigation, therefore, reveals a similar 

overall approach to site investigation across both states (Figure 8.16). Both state 

datasets are dominated by survey-based investigations that comprise the vast majority 

(85%) of the overall regional dataset. More intensive modes of investigation appear to 

be common in the Texas portion of the study area, although the overall quality of 
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investigations is clearly more variable in this area with a small number of sites unable to 

yield even basic information as to the mode of investigation undertaken. 
Examination of the regional dataset clearly reveals that the detailed systematic 

recording and excavation of LTFs at archaeological sites on the Southern High Plains is 

extremely rare. This realisation severely limits the interpretative possibilities available 

when examining these features from a fine-grained technological perspective. 
Number of Features Per Site 

The number of LTFs identified per site indicates that low numbers of features dominate 

the regional distribution (Figure 8.17). A single LTF appears to be typical, although 

sites with between two and five features are also well represented. Unfortunately, at 

almost 30% of sites no determination as to the number of features originally present or 

preserved in the archaeological record was recorded. This is perhaps not surprising 

given that the record is dominated by hot-rock clusters. Only a handful of sites (n=8) 

identified over 20 features, fewer still (n=5) noted over 30 features, and 40 features 

were recorded at just four sites in the database (Figure 8.17). The spatial distribution of 

sites with different frequencies of identified LTFs does not appear to exhibit any 

obvious patterning (Figure 8.18) other than that already identified for the regional 

dataset (Figure 8.11). The frequency distribution map does graphically illustrate the 

greater ambiguity of the data in the Texas portion of the study area (visible by the 

number of question marks plotted in the Texas portion of the area). 

Variation in the type of physical evidence for different LTF technologies at a site 
level appears to be fairly low across the entire dataset (Figure 8.19). The distribution of 

technological components would appear to suggest that a significant level of 

technological homogeneity exists both over time and also across space. More likely, 

however, is the realisation that site-formation processes, archaeological visibility, and 

recording practices, or a combination of these factors, is skewing the dataset toward the 

identification of technologically homogenous sites. This apparent technological 

determinism is tempered by the observation that hot-rock clusters consistently dominate 

the regional dataset (Figure 7.1). 

Primary LTF Component 

Geographical examination of the classification of the primary LTF component (Figure 

8.20) demonstrates several trends in the distribution of sites. Features identified along 

the western escarpment and dunes of the south-west of the region are dominated by hot- 

rock clusters. Significantly, but at a lower order of density, the sites on the Texas side 

of the state line in both Andrews and Winkler counties demonstrate the same 
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characteristics (i. e., hot-rock clusters and dispersed hearths). This pattern is 

encouraging and suggests that the classificatory procedure (i. e., the hierarchical key) is 

operating fairly evenly between the two state-level datasets. 

Examined at a regional scale, the dataset also appears to show little evidence for 

skew between the two investigated states (Figure 8.20). Proportionally, more variation 

is perhaps evident in the Texas database and this is likely to be the result of the 

previously detailed (see Chapter 3) free-form recording procedures. Closer examination 

of the primary LTF component by state (Figure 8.21) underscores that significant 

variation exists between the two datasets when considered at the level of individual 

classifications. Specifically a `no-feature' classification is most likely to occur in the 

Texas dataset, whereas an `insufficient-data' classification are more likely to occur in 

the New Mexico dataset. The large percentage difference in these two categories is 

again almost certainly the result of the specific recording procedures. These two 

anomalous categories can in some ways be conflated as they represent opposite ends of 

the LTF classificatory scheme and both effectively indicate that in the cases of these 

sites, very little can be inferred as to hunter-gatherer fire technology. 

Perhaps most significant is the realisation that a number of categories are only 

recognised in one or the other of the state datasets (Figure 8.21). Two categories, 
`hearths with hot-rocks' and ̀ disturbed pits' are only represented in sites located in New 

Mexico. In contrast 'disturbed pits with hot rocks', `fire basin with hot-rocks' `fire 

pits', and ̀ fire pit with hot-rocks' are only identified at sites located in Texas. 

Crucially, the distribution appears to be skewed by decision process 1 (excavated into a 

former ground surface, see Chapter 3) of the hierarchical key classificatory structure. It 

would appear that features with some subsurface structure are much more evident or 

strongly reported on Texas site-survey forms than their New Mexican counterparts. 

This results in a skew to the right of the hierarchical key structure (Figure 3.7) in the 

New Mexican dataset, whereas there is a skew to the left in the Texan dataset. Despite 

this slant, the occurrence of overlap in classifications in nine (60%) of the fifteen 

categories suggests that the classificatory structure is generally applicable regardless of 

reporting context. The framework can therefore be regarded as being largely successful 

in fulfilling its design parameters (see Chapter 5). 

The simple interpretation of the observed skew in the results is that it is more 
likely to be that LTFs are exposed on the modem ground surface in the New Mexico 

portion of the study area, whereas features in Texas tend to be encountered in 

excavation or otherwise exposed in section. The preceding statement is supported by 
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returning to the modes of research undertaken in the two areas (Figure 8.16). These 

data indicate that subsurface explorations (testing and excavation) are more than three 

times more likely in the Texas section of the region. Further qualitative support is 

provided by referencing the distribution of regionally important hunter-gatherer sites 

located within the study region (e. g. Figure 4.10), which also demonstrate a clearly 

Texas-centric distribution, suggesting that focussed excavation (and therefore the 

potential to find intact buried features) has occurred more frequently in Texas than in 

New Mexico. Lastly, it is important to again note that a significant number of the New 

Mexican sites are located in Bureau of Land Management (BLM)-maintained land that 

has been subjected to significant erosion processes that have resulted in the mixing of 

cultural material of different time periods at the modern ground surface (Figure 8.18). 

Secondary and Tertiary LTF Components 

The largely homogenous nature of the evidence for hunter-gatherer domestic fire 

technology is reinforced by the realisation that around 90% of the sites identified are 

comprised of only one technological component (Figure 8.19). The limited evidence for 

different fire technologies at individual sites is evidenced by secondary (less than 10% 

of all sites) and tertiary components (less than 5% of all sites). 
The classificatory distribution of secondary LTF technologies largely mirrors that 

observed for the primary components (compare Figures 7.4 and 8.22). The secondary 

components, therefore, consist largely of dispersed hearths and hot-rock clusters. The 

qualitative range in types represented does indicate that some intra-site variation in LTF 

technology is sometimes recognised and reported by site investigators. The minimal 

presence of tertiary components (Figure 8.23) reinforces the potential to observe and 

report a range of LTFs at the site scale. 

Paleoindian LTF Technology 

Only minimal evidence for Paleoindian LTF technology was identified within the study 

area (Figure 8.10) and three of the four site records provided inadequate information for 

the purposes of assigning an LTF type using the hierarchical key classificatory structure 

(Figure 8.24). 

Blackwater Draw Locality 1 has a complex excavation history (see Holliday 1997 

for a summary). LTFs appear to have been recognised during the Warnica and Shay 

excavations in 1954; details, however, are extremely limited. James Hester provides the 

only published description: 

169 



Circular shallow firepits are reported from the Brown Sand Wedge along the eastern 
pond margin. These pits, 36 inches in diameter and 8 inches deep, may also be 
associated with the Folsom occupation (Hester 1972: 178). 

The features were reportedly filled with oxidised sand and impressions of the tools used 

to excavate them were apparently visible in the walls (Hester 1972: 46). 

Dating the deposition of the "Brown Sand Wedge" unit has been characterised as 

`problematic' by Holliday (1997: 62), but there is little reason to doubt that these 

features do represent Paleoindian LTFs. Hester's description suggests that the features 

individually could be classified as fire basin-type features. It is perhaps important to 

note that neither hearthstones nor burned bone were associated with these facilities. The 

total number of LTFs identified at Blackwater Draw Locality 1 is unfortunately 

unknown. 

The Milnesand site (LA6209) is the most extensively investigated and concisely 

published of the three sites (Sellards 1955; Warnica and Williamson 1968; Johnson et 

al. 1986; Buchanan et al. 1996; Holliday 1997; Hill 2002). The earliest evidence for 

hunter-gatherer domestic fire technology on the Southern High Plains is, therefore, 

currently reliant on the observations and records from this important site. 

Elias Sellards' initial report in American Antiquity (Sellards 1955) indicates that 

charred bison bone was recovered from a hearth "at the margin of the blowout and may 
be a little higher in section and hence somewhat later in time than the bone bed" 

(Sellards 1955: 338). The results of radiocarbon determinations on this charred bone 

were not published in this report. James Warnica and Ted Williamson revisited the site 

in 1965 and provide a more detailed description of the location as a background to the 

substantial lithic artefact collection made by the second author in the years since 

Sellards' visit. Their article, also published in American Antiquity (Warnica and 

Williamson 1968) provides more detail as to the LTFs observed at the site. 

Warnica and Williamson identified a hearth containing bone and charcoal in the 

vicinity of Sellards' original excavations (Wamica and Williamson 1968: 16). 

Subsequent excavation of the hearth indicated some structural integrity with an elliptical 

outline measuring 40.6cm by 45.7cm (Wamica and Williamson 1968: 16). The 

excavations appear to have identified two use episodes with hearth fill for the most 

recent to a depth of 15.2cm and the older to a depth of 22.9cm. Comparison of the 

excavated profile to Sellards' original indicated to Warnica and Williamson that some 
20.3cm of sediments had been lost through erosion in the 12 years since Sellards' work 

(Warnica and Williamson 1968: 17). If this is the case, then it would indicate that 

original dimensions of the feature may have been much larger than those recorded in 
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1968. Nevertheless, the revisit of the Milnesand site provides sufficient detail to 

classify the observed feature as a ̀ fire basin type' using the hierarchical key structure. 
Photographic evidence of the fire basin described by Warnica and Williamson in 

1968 was recently identified in the photographic archives of the Museum of Texas Tech 

University in an envelope of photographs submitted by Mr. Warnica (Figures 8.25 - 
8.27). These photographs appear to corroborate the early descriptions of the LTF 

present at the site. An additional photograph in the envelope (Figure 8.28) appears to be 

from the poorly documented Williamson site located nearby the Milnesand site 

(Holliday 1997). The photograph clearly illustrates another LTF with a similar 

morphology to the one observed at Milnesand; however in this instance, no bone is 

associated with the feature. 

The evidence from Blackwater Draw, Milnesand, and Williamson sites would 

appear to indicate evidence for the use of small basin-type features fuelled by wood or 

bone (or both) by the terminal Pleistocene. Unfortunately, at all these sites the 

association of the LTF with diagnostic artefacts is problematic. The Blackwater Draw 

Locality 1 features were excavated over 50 years ago and are very badly documented. 

At Milnesand, the LTF, Paleoindian-type projectile points and Bison antiquus remains 

are not necessarily all associated, as the remains of later period occupations have been 

observed in the area (Johnson, Personal Communication, 2006). Radiocarbon assay on 

a sample obtained by Sellards yielded an age of 5730+100 years B. P. a result believed 

to be the product of contamination (Hill 2002). Mathew Hill Jr. 's (2002) examination 

of the limited bone collection agrees with a Paleoindian (ca. 10,000yr B. P. ) association 

for the site on the basis of morphological similarities of the LTF features described in 

1955 and 1968 with a site located off of the Southern High Plains (Hill 2002: 334). Hill 

goes on to suggest that the bison bones may have been used as a fuel within the features, 

or that the bones may have become burned during roasting of meat on the bone, or that 

the bones might have become burned accidentally following discard (Hill 2002: 334). 

Despite this, it should be remembered that Sellards himself had noted that the hearth he 

recorded was stratigraphically higher and "probably later in time than the bone bed" 

(Sellards 1955: 338). 

Conclusions from the Paleoindian LTF dataset indicate that very little is currently 

known about Paleoindian domestic fire technology within the study area. Neither 

Blackwater Draw Locality 1 nor the Milnesand site exhibit evidence that is sufficiently 

robust enough with which to definitely associate the identified LTFs with the 

Paleoindian populations that undoubtedly once occupied both these sites. The 
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importance of modem well-documented excavation and of obtaining sufficient 

radiocarbon determinations is underlined by these examples. Unfortunately, renewed 
investigations by the Museum of Texas Tech University (Johnson et al. 1986; Buchanan 

et al. 1996; Holliday 1997) appeared to indicate that little or no cultural material 

remains at the Milnesand site. 

Archaic LTF Technology 

Limited evidence for Archaic LTF technology was identified within the study area 
(Figure 8.10). Although no absolute dates are available in the regional databases, the 

site data were sufficient to characterise 66.1% of the primary LTF components observed 
(Figure 8.24). The Archaic period marks the first definite appearance of hot-rock 

technology in the regional dataset, with hot-rock clusters comprising over half of the 

known features for this time period. Other identifiable LTF types comprise only one or 
two examples each. At almost a third of the sites identified, insufficient data exist with 

which to ascertain even the basic classification for the purposes of the hierarchical key 

(Figure 8.24). 

Unfortunately, descriptions of Archaic LTFs are not common and excavation data 

are rarer still. Examples of the more completely recorded features include: 41MY18, 

where two small rock-lined hearths were being exposed by erosion in 2002 (Cruse 

2002); 41 CB47, where four burned-caliche hearths, which varied from 1 to 2m were 

scattered across eroded surfaces (Nickels 2001); LA107646, where 16 fire-cracked rock 

concentrations were observed (Centennial Archaeology 1994); 41AD48, where at least 

two identified features were between 50 and 70cm in diameter with charcoal staining 

and burned caliche (Tucker and Winters 1990); 41OL178, where one feature was 
identified and consisted of a dispersed hearth about 1 meter in size, comprised of burned 

caliche (Kotter and Cruse 1983); and 41GR120, where six LTFs were partially exposed 

at the modern ground surface, ranging up to 83.8cm in diameter and 20.3cm in depth. 

The features were all covered with sandstone slabs and some yielded associated bone 

and charcoal (Howard 1985). 

These limited descriptions suggest that Archaic LTF technology often is 

associated with the use of hearthstones and the excavation of basin or pit features to 

contain them. No examples of Early Archaic (8500 to 6400RCYBP) LTFs are recorded 
in the regional dataset and none are known to exist for this time period. A Middle 

Archaic (6400 to 4500RCYBP) LTF (FA16-1) was excavated from Area 16 at Lubbock 

Lake (41LU1). The feature, measuring lm in diameter and 40cm in depth, was filled 

with charcoal-stained sediment (Johnson 1987a; Johnson and Holliday 1995; 2004). A 
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layer of burned caliche and a sandstone metate were recorded covering this feature. No 

animal bones were recovered from the feature fill and the function has been interpreted 

as a vegetal oven, providing evidence of adaptation to the harsh Altithermal conditions 

that affected the region during the middle Holocene (Johnson and Holliday 1995,2004). 

In the well-stratified late quaternary valley fill that defines the regions' draw systems 

(see chapter 4) Late Archaic (4500 to 2000 RCYBP) LTFs are not easily separated from 

later Ceramic period occupations due to the relative landscape stability through this time 

period (e. g. Johnson and Holliday 1995,2004). Very little is known, therefore, about 

individual LTF features built during this time period. 

An excellent example of a Late Archaic LTF was, however, excavated during 

recent LLLRRP investigations at PLK-Locality 19 (Backhouse and Johnson 2007b: 31- 

32). The site is located within a strip of dense Juniper that abuts the caprock 

escarpment along much of the eastern section of the Llano Estacado (Figure 8.4,8.29). 

Survey at the site undertaken during the winter months of 2006 identified several, 

apparently intact, hearthstone features eroding from the banks of a large arroyo. A 

single feature (FA19-1) was selected for complete excavation (Figure 8.30a). The 

feature was chosen because charcoal was observed eroding from the exposed sediments 

and it was decided that the feature would, therefore, be an excellent candidate for 

absolute dating. 

Excavations revealed a shallow basin that was choked with more than 600 caliche 
hearthstones. The scatter of hearthstones observed down-slope from the feature 

suggests that it was originally much deeper and had subsequently eroded to its 

excavated configuration. Nevertheless, the recovery of large amounts of intact charcoal 

from the base of the feature suggests that the fuel had been subjected to an oxidizing 

environment, which would be expected in an open-type feature. Instead, the fuel 

appears to have been quickly covered, as is common at the base of earth-oven features. 

No bones were recovered from within the feature and a broken burned sandstone block 

strongly suggests that the feature was utilized for baking plant materials. Samples were 

collected for macrobotanical and phytolith analysis. A comprehensive programme of 

radiocarbon dating of the charcoal recovered from this feature suggests a date of ca. 

4,000 RCYBP (Eileen Johnson, Personal Communication, 2007). 

No artefacts were recovered in association with the excavated feature at PLK- 

Locality 19 and it is therefore very likely that this feature was not located centrally 

within a campsite. The quantity of hearthstones used in the construction of the feature 

suggests that considerable effort was expended in its construction. The results of 
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environmental analysis of this feature may be extremely instructive as to the plant 

materials being processed by people moving through this important ecological setting in 

the Late Archaic. 

Hot-rock technology appears to be consistently associated with LTFs observed in 

Archaic contexts and hearthstones were identified at 85.75% of Archaic sites. 

Examination of the frequency of sites exhibiting hot-rock technology by temporal 

period indicates an increase in this technology during the Archaic and subsequent 

Ceramic periods (Figure 8.32). Although more Ceramic period sites with hearthstones 

have been identified, proportionally, hot-rock technology is more often represented at 
Archaic period sites (hearthstones were identified at 67.58% of Ceramic period sites). 

The reasons for the reduction in the visibility of hot-rock technology during the Ceramic 

period are likely to be complex and may be the result of the increased site density and 

therefore greater diversification or specialization in the type of sites represented in the 

archaeological record. No evidence for the utilisation of specific vegetal or faunal 

resources in LTFs during this period is known (in the form of contextually associated 

burned and calcined bone). 

Ceramic and Jornada Mogollon LTF Technology 

LTFs constructed between 2000 and 500 RCYBP comprise the vast majority of the 

regional dataset (Figure 8.10). Archaeological evidence for these features and the 

domestic fire technologies that they represent should, therefore, reasonably be more 

advanced than for both preceding and succeeding time periods. Unfortunately, 

inspection of the regional dataset indicates very few details are available with which to 

ascertain the physical characteristics of the LTF features built during this time period 
(Figure 8.24). 

The majority of the Ceramic/Mogollon temporal dataset is comprised of sites with 
insufficient data (51.5%), hot-rock clusters (24.2%), and dispersed hearths (13.5%). 

The cumulative percentage of these informationally limited categories accounts for 

almost 90% of the temporal dataset. This realisation severely limits the potential to 

investigate domestic fire technology during this time period. For instance, only three 

features have reported diameters and less than five have reported depths (Appendix 6). 

The paucity of physical information is matched by the number of radiocarbon dates 

associated with the sites records (n=3, it should be noted that it is likely that more sites 

have associated radiocarbon dates but these are not available in the site-survey records). 

The huge number of sites identified during this time period along the margin of 

the Pecos river valley are generally poorly documented. However, their topographic 

174 



location is consistent with the botanical interpretation that they represent the remains of 

a resource intensification that focussed on the active processing of desert succulents, 

which grow best at altitudes above 3500 feet (Katz and Katz 1985: 42). 

Because of the coarse-grained technological resolution of the regional dataset, the 

interpretation of LTF technology for the Ceramic period is unfortunately reliant on a 

number of recently excavated examples largely from the east of the study area. 

PLK-Locality 4 (awaiting trinomial, Garza County, Texas) 

An excellent example of an early Ceramic LTF was recorded during field survey at 

PLK-Locality 4, located on the rolling plains just off of the southeastern Caprock 

escarpment in Garza County. The feature (FA4-5) was identified along a recently cut 

shallow erosional channel (Figure 8.31). The internal structure of the feature appears, 

therefore, to have been deflated onto the modem ground surface as a dense hearthstone 

scatter. Very few artefacts were in contextual association with the LTF and it is likely 

that the depositional setting may have resulted in smaller artefacts being displaced 

downstream during heavy rain events. Nevertheless, a programme of detailed recording 

was undertaken to determine if the function and age of the feature could be determined. 

The plan scale drawing shows a clear void at the centre of the feature, indicating that it 

most likely was once a hearthstone-lined pit or basin (Figure 8.32). 

A range of different hearthstones material types was used in the construction of 

the feature and it appears that no one material type was favoured over the others. 

Perhaps most surprising, given the context of recovery, was the identification of 

charcoal specimens around and under the hearthstones towards the centre of the 

structure (Figure 8.32a). Radiocarbon dating on a sample recovered from this context 

indicated that the feature was constructed ca. 2,000 RCYBP (Eileen Johnson, Personal 

Communication, 2007). Furthermore, the identification of blocks of charcoal at the 

base of the feature supports the interpretation that it was used as an oven. No animal 

bones were recovered; however, the recovery of a single burned Mesquite bean provides 

tantalizing evidence that the feature was used for processing Mesquite beans. If this 

interpretation is correct, then it would indicate that Ceramic-period hunter-gatherer 

groups were at least utilising this landscape during the late summer and early fall when 

Mesquite bean pods ripen and are edible. Technologically, the feature is relatively 

labour intensive and appears to confirm that vegetal matter was a constituent component 

of early Ceramic-period diets. 
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Lubbock Lake (4JLUJ, Lubbock County, Texas) 

Regionally, the highest frequency of archaeologically identified and archaeometrically 

dated LTFs have been investigated within the Lubbock Lake Landmark, a National 

Historic and State Archeological Landmark (41LUI). This site is located in the upper 

Brazos river drainage along the south-eastern portion of the study area and has been 

intensively studied and reported during the same programme of research that has 

spanned over thirty years (see chapter 4). Over this programme of research, Ceramic 

period LTFs have been identified at six separate sites and areas within this 300-acre 

property (Johnson 1987a) and because of the long-term research programme, it is 

possible to examine the technological components of these features on a 

methodologically similar basis (Table 8.3). 

4 1LU1 Area 10 represents the most intensively studied, most LTF numerous, and 

best-dated hunter-gatherer campsite located within the Southern High Plains study area. 

The opportunity, therefore, afforded by examining the archaeological evidence of 

aboriginal domestic fire technology at this site is regionally without parallel. Despite 

nearly a decade of investigation at this location (1993-2000,2006), excavations are as 

yet incomplete (Buchanan 2002). Nevertheless, nearly 30,000 artefacts have been 

mapped and recovered in situ or from large-fraction (1/8inch) matrix screening of the 

excavated sediments (small-fraction 1/6inch screening is not processed). The 

methodological treatment of hearthstones as individual artefacts during this excavation 

has resulted in a wealth of data not normally available for hunter-gatherer campsites. 

The preceding statements underscore that sufficient research has been undertaken to 

comment on the range of domestic fire technologies represented. 

Area 10 occupies a portion of the uplands overlooking a tight meander of 

Yellowhouse Draw. Perhaps most important is the realisation that this specific portion 

of the draw has been a source of water throughout the late Quaternary. The camp was 

therefore most probably positioned to access both the water sources and the various 

fauna that also were reliant on its continued availability for their existence. The 

majority of the evidence indicates that the camp was occupied periodically throughout 

the late Ceramic period (ca. 1000 - 500 RCYBP) and the dynamic upland environment 

has most likely resulted in the superposition of various camping events over one 

another. Nevertheless, the structure of at least ten LTFs has been determined through 

careful excavation and a systematic programme of radiocarbon-dating assays (Table 

8.3; Figure 8.34). 
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Site/Area Feature Radiocarbon Dated 
RCYBP 

Hot-Rock 
Technology 

Burned 
Bone 

Max 
Diameter 

(cm) 

Max 
Depth 
(cm) 

Reference 

4ILUI FAI-18 660±40"`I "415) yes - 55 10 Johnson 1993: 74,185 
41LUI FAI-19 885+70(S%U"2352) yes - 40 6.5 Johnson 1993: 74,187 
4I LU I FA65-2 I590+40(s"nn639) yes - 30 22 Johnson 1995: 115 

41LUI, FA39-5 690+30(smu2449) yes - 50 5 Johnson 1993: 64,66,70 
Area 39 650+40(s"a2450) 
4ILU1, FAIO-IA 975+124(DR13060) yes yes 115 19.5 Buchanan 2002: 143 
Area 10 733±47 (DR13120) 
41LUI, FAIO-IB 947+103(Dw3598) yes yes 138 - Buchanan 2002: 143; 
Area 10 875±40(A11166) Backhouse 2002: 186 

795+55 (ETH19566) 
775+55 (ETH19567) 

769+1 OI (Dw3596) 

41LU1, FAIO-IC 1030±65(DR13203) yes yes 129 18.75 Buchanan 2002: 143 
Area 10 791+47 (DR13123) 
41LU1, FAIO-ID 876+79(DR3062) yes yes 27 Buchanan 2002: 143 
Area 10 862+104(DR13274) 

41LUI, FAIO-IE 960+55 (ETH17509) 
yes yes 92 10 Buchanan 2002: 143 

Area 10 
41 LU1, FAI O-I F 990±50 (ETH17510) yes yes -- - Buchanan 2002: 143 
Area 10 
41 LU1, FAI O-1 H -- yes yes 103 - Backhouse 2002; Selwood 
Area 10 and Holliday 2002 
41LU1, FA10-11 965±80'"'1167) yes yes 118 10 Backhouse 2002: 186; 
Area 10 Selwood and Holliday 

2002 
41LU1, FAIO-IJ yes yes 130 <6 Backhouse 2002; 
Area 10 Selwood and Holliday 

2002 
41LUI, FAIO-5 905+105/400(Al1170) yes yes 47 25 Buchanan 2002: 143; 
Area 10 861+160 ( l'13595) Backhouse 2002: 186; 

801±73 (DR13061) Selwood and Holliday 
2002 

41LU1, FA10-6 630+60(A116`) no yes 66 15 Backhouse2002: 186 
Area 10 
41LU65 FA65-1 730±40 (SM U 2618) yes yes 25 16 Johnson 1995: 109,115 
41 LU74 FA74-I 1040+50 (SMU265e) yes yes 50 16 Johnson 1995: 121 
41 LU75 Pit A -- no yes 76.2 45.7 Brown 1999: 41 
41 LU75 Pit B 793+70 (SMU2710) no yes 102 38.1 Brown 1999: 41 

Table 8.3. Summary of the physical characteristics of the Ceramic period LTFs investigated at the 
Lubbock Lake Landmark and nearby sites. 

A clear technological difference is apparent between the majority of the LTF 

features located to the east of the area (FA1-1) and a single, apparently isolated, 

example to the west of the site (FA4-4). The features within FA1-1 are ca. Im in 

diameter (mean = 96.5cm, SD = 38cm) and 15cm deep (mean = 14.89cm, SD = 

6.65cm), with feature fill typically consisting of dense frequencies of burned-caliche 

hearthstones (n>2000), burned bone, charcoal, and low frequencies of lithic debitage. 

The vast majority (ca. 99%) of the rocks used for hearthstones appear to have been 

gathered nearby (<500m) most likely to be from an exposure of the shallowly buried 

Ogallala Fm. A very limited number of sandstones have been identified within the 

features. If confirmed, these may represent the broken remains of vegetal- processing 

equipment. 

The bone recovered from within the fill has been identified almost entirely as 

modern bison (Bison bison), although other smaller mammals were also noted 
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(Buchanan 2002: 145; see Table 8.4). The highly fragmented nature of the bones has 

lead to the speculation that specialized processing of the bones for marrow or grease 

was occurring (Hamilton 1998). Alternatively, the bone may have been utilised as a 

fuel source (cf. Thery-Parisot 2002). Faunal elements identifiable within the features 

are dominated by bison rib pieces, although other elements are present and include teeth 

and diaphyseal segments (Buchanan 2002). 

Taxon Paleoindian Archaic Ceramic/ Protohistoric References 
Mogollon 

Amphibians 
Order: Testudines Yes Selwood and Holliday 2002: 175 
Terrepene Carolina Possible Johnson 1977: 74 
puttnami 
(extinct box turtle) 
Reptiles 

Crotalus atrox 
(western diamondback 
rattlesnake) 
Birds 

Yes Johnson 1987b: 137 

Class: Aves Yes Backhouse 2002: 192 

Mammals 

Order: Rodentia Yes Backhouse 2002: 192 

cf. Syvilagus spp. Yes Johnson 1987b: 137 
(cottontail) 
Lepus californicus Yes Yes Selwood and Holliday 2002: 175, 
(blacktail jackrabbit) Johnson I987b: 137 
Canis Latrans Yes Johnson I987b: 137 
(coyote) 
Canis lupus Yes Johnson 1987b: 136 
(gray wolf) 
Taxideataxus Yes Johnson 1987b: 137 
(badger) 
Antilocapra americana Yes Johnson I987b: 137 
(pronghorn antelope) 
Bison antiquus Possible Warnica and Williamson 
(extinct bison) 1968: 16; Hill 2002: 334 
Bison bison Yes Yes Backhouse 2002: 192; Brown 
(modem bison) 1999: 41; Johnson 1987b: 136 

Table 8.4. Summary of faunal resources identified in association with LTFs on the Southern High 
Plains by major time period. 

Regardless of the specific function represented, a great deal of energetic 
investment has been exerted in the construction of each LTF and these features clearly 

represent complex expressions of hunter-gatherer domestic fire technology. The 

hearthstone and bone-choked nature of the pits suggests that they have either been 

backfilled following utilization, or that the more likely to be purpose of these features 

was primarily to cook on top of them, or to heat the hearthstones for external utilization 

(i. e., as in indirect boiling technologies, see chapter 6). The range in radiocarbon dates 

(Figure 2.11,8.33) suggests that this area of intensive human activity may well have 

been revisited multiple times throughout the late Ceramic period. 
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The archaeological record in the western portion of the area (FA 1-4) is entirely 
different to that of the eastern. A single fire basin LTF has been identified in this 

portion of the area (Figure 8.35). The technology involved in the construction of this 

feature is entirely different from that observed within FA1-1. The feature is shallow 

and the fill comprises both burned and unburned material. Over 1,000 tiny lithic flakes 

and debris were recovered from the feature fill as well as numerous burned and 

unburned bone scraps. The feature is interpreted as being located within a domestic 

area and was most likely to be within the interior of a structure. Support for this 

interpretation is provided by the high degree of tiny lithic debitage recovered in the 

feature fill, the likely result of cleaning a domestic living space (cf. Binford 1978,1980, 

1987). Based on the high fraction of tiny carbonized fragments observed in the 

excavated sediments, wood appears to have been the primary fuel source. 

Unfortunately, it is not possible, based on the present dataset, to associate the 

occupation in the west of the site with that to the east. The slightly later date obtained 

on the fire basin LTF in the west of the area (Table 8.3, Figure 8.34) may indicate that 

the two occupations were not contemporaneous. 

An analogous site structure was recorded at 41 LU75 where two intersecting 

LTFs were excavated and radiocarbon dated to the later Ceramic period (Table 8.3; 

Figure 8.36). From the high quantity of broken and burned bone recorded in their 

vicinity (Brown 1999: 39), it seems that bison bones were being heavily utilised within 

the features. No carbonised wood fragments were recovered within the feature fill and 

the excavator speculates, therefore, that buffalo chips were the primary fuel. The results 
from sites such as 41LU75 and Area 10 underline the need for intensive and patient 

methodologies if significant insights into hunter-gatherer domestic fire technology are 

to be obtained. 
Protohistoric LTF Technology 

Despite the strongly documented historical presence of Native American communities 

living on and around the Southern High Plains during the Protohistoric Period (see 

Chapter 6), very little archaeological evidence for their presence has been systematically 

examined. This statement also holds true for domestic fire technology and over 62% of 

the LTFs identified during this period were not recorded sufficiently enough to 

determine even a basic type using the classificatory hierarchal key (Figure 8.24). 

Quality site-excavation data are again best represented from sites along the southeastern 

portion of the study area and at the Lubbock Lake site in particular (Table 8.5). 
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Site/Area Feature Radiocarbon 
Dated 

Hot-Rock 
Technology 

Burned 
Bone 

Diameter Depth Reference 
(cm) (cm) 

41 LU I, FA8-6 530 BP Yes Yes Johnson and Hartwell 
Area 8 475 BP (largely structural) (limited) 1989: 192 
4ILU1, FA19-2 380 BP Yes - Johnson and Hartwell 

(largely structural) 1989: 192 
4ILU1, FA14-I 315+50BP Yes Yes -- JohnsonetaL 1977: 86 
Area 14 (S12701) (limited) 

4I LU I, FAI5-I 285+60ßP Yes Yes 70 35 Johnson et al. 1977: 86 
Area 15 (S12703) 
41 LU I29 FA I -I 350±40 ("'2934) Yes No 70 15.25 Backhouse et al. 

225±90 (A129341) 2005a 

41LY52 FAI4-1 470±45 (Al 1987.1) Yes No 91 21 Backhouse 2003 
460±55 (Al Ives n (largely structural) 
380+50 (Al 1983) 

270+35 (A11997) 

255+80 (A11981) 

240+95 (A] 1982) 
41B183 1 360+80 (BGS28) Yes Yes 80 8 Katz and Katz 

1976: 136 

Table 8.5. Summary of the physical characteristics of the Protohistoric period LTFs investigated at 
the Lubbock Lake Landmark. 

Important technological evidence is present in these investigations. Charcoal 

recovered from a `fire basin with hot-rocks' feature excavated at Tahoka Lake 

(41 LY52) was identified as Honey Mesquite (Prospis Glandulosa) (Backhouse 

2003: 28). Mesquite is common within the region today; however, it was not as 

prevalent prior to Anglo settlement (see Chapter 4) and its use as a fuel for Native 

American groups has not been previously demonstrated archaeologically. Mesquite is 

not the only available wood source and dried bison faeces (buffalo chips) have often 

been implicated as the primary fuel for Plains groups (cf. Holland 1984). The feature at 

Tahoka is also unusual as the construction involved the placement of large rimming 

hearthstones (caliche) around the circumference of the basin (Backhouse 2003). This 

construction method has also been noted at other later prehistoric sites in the region (e. g. 

Brown 1986; Figure 8.37). 

It is interesting to note that hearthstones do not appear to have been utilised as 
heating elements in several of the excavated features (41LY52-FA14-1,41LU1- FA8-6, 

FA14-1, FA19-2). In the case of 41LU1-FA8-6, FA19-2, and 41LY52-FA14-1, the 

caliche appear to have been used to provide a structural lining rather than as a heating 

component (Johnson 1987b, Johnson and Hartwell 1989, Backhouse 2003). The lack of 

hearthstones in these features hints then at a possible increase in direct container boiling 

technologies; or alternatively that these features represent more carefully delimited 

facilities constructed within habitation structures (cf. Binford 1983). Analysis of the 

faunal elements surrounding the LTFs at the Lubbock Lake site indicated to Johnson 
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(1987b: 136) that "secondary processing of select limbs was occurring". Furthermore, 

she hypothesises that in addition to bison, the carcasses of smaller mammals (wolves, 

pronghorn antelope, and coyote) were being transported to camps for specialised 

processing (Table 8.3), which may have included grease rendering, and brain and 

marrow extraction (Johnson 1987: 136). Processing is most likely to have taken place in 

paunch/hide containers or ceramic vessels, both of which artefact classes are unlikely to 

be directly archaeologically visible. 

Conclusions 

The results of the technological analysis of LTFs for the four major prehistoric cultural 

time periods on the Southern High Plains is largely reliant on a very small number of 
high-quality well-dated examples that mostly are located to the east of the study area. 

In contrast, very few high-resolution studies have been completed in the southwest of 

the study area where evidence for LTFs is abundant. Given the low research status, 

results of the classificatory structure proved a useful mechanism for identifying 

variation in the regional dataset (Table 8.6). Furthermore, this variation appears to be 

behaviourally significant indicating broad shifts in hunter-gatherer subsistence practices 

both through time and across space. 

Characteristic Paleoindian Archaic- Ceramic/Mogollon" Protohistoric' 
Hot-rock technology unknown frequent frequent frequent 
Hot-rock clusters unknown frequent infrequent rare 
Dispersed hearths unknown - infrequent - 
Dispersed hearths with hot- unknown rare rare rare 
rocks 
Hearth unknown - rare - 
Hearth with hot-rocks unknown rare rare - 
Ephemeral hearth unknown rare rare - 
Ephemeral hearth with hot- unknown rare rare infrequent 

rocks 
Disturbed pit unknown - rare - 
Disturbed pit with hot-rocks unknown rare rare rare 
Fire basin rare rare rare - 
Fire basin with hot-rocks unknown rare rare rare 
Fire pit unknown - -- 
Fire pit with hot-rocks unknown - - rare 
where <10% of features identified = rare; 11 - 49% = infrequent; and >50% of sites identified = frequent 

Table 8.6. Summary of the archaeological evidence for hunter-gatherer domestic fire technology by 

major cultural time period. 
The basic classifications provided by the hierarchical key do not, however, 

address the full potential of the investigation of this important feature class. Four key 

areas of localised thermal feature technology (Function, Structure, Hot-rock technology, 

and Fuel; Figure 8.38) are identified from the archaeological record and within these 
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areas, significant further research is still required. Focussed excavation programmes 

throughout the study area are needed in order to add qualitative data and, therefore, 

develop a truly regional model for hunter-gatherer domestic fire technologies. The 

examples derived from the long-term multidisciplinary LLLRRP clearly demonstrate 

the potential for such programmes to be successful. 

8.3. Synopsis of the Archaeological Results and Conclusion 

The Southern High Plains study area exhibits a rich record for hunter-gatherer 

occupation and the use of LTFs as proxy markers for campsites appears to be a useful 

mechanism for modelling the presence of human populations on the landscape over 

deep time scales. State site files comprising nearly one hundred years of archaeological 

research in Texas and New Mexico were useful for modelling the distribution of hunter- 

gatherer campsites over time and across space (Figure 8.39). Unfortunately, the level of 
detail contained within these documents is often extremely limited and in many cases is 

not supported by any supplemental documentation. Nevertheless, by analysing the 

results of the application of the taxonomic key and referencing detailed case studies, 

then sufficient research has taken place to develop a course-grained model of hunter- 

gatherer domestic fire technology and to identify areas in which further research is 

critically needed. 

The archaeological evidence for domestic fire technology is fundamentally 

controlled by a great many site-formation processes that have profoundly altered the 

physical structures that archaeologists must engage with. The realisation that LTFs are 

not equally preserved either by their age of construction, the construction technique 

used, or in a particular geographic area of the region is extremely important. The 

structural preservation of an LTF is a relatively rare occurrence on the Southern High 

Plains and typically, if a researcher encounters such a feature it is because it is being 

exposed either at the modem ground surface or in a cut bank. In either case, the 

opportunity to properly investigate such features during surveys is rarely seized upon. 
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CHAPTER 9- DISCUSSION AND POTENTIAL FOR 
APPLICATION TO OTHER REGIONS 

Abstract 
The results of the four analytical strands of research that comprise the research project are 
drawn together and presented as a synthesis of hunter-gatherer fire technology on the North 
American Southern High Plains. Ethnographic data suggest that the physical structure of LTFs 
is often behaviourally significant and insists on the need to consider such features as the 
archaeologically most visible component of a wider, more complex framework of human fire 
technology. LTFfeatures are found to be the most commonly occurring feature type at 
archaeological sites recorded in the study area. Furthermore, the application of the taxonomic 
key confirms that the archaeological signature of these features varies significantly across both 
time and space. Analysis of the regional dataset in light of the archaeological and experimental 
evidence indicates that the physical expression of LTFs appears to be a result of the complex 
interaction of processes of which prehistoric technological strategies are only a minor 
component part. Nevertheless, the results demonstrate that prehistoric populations consistently 
utilised the periphery of the region to locate their campsites. Throughout the study area, the 
physical structure of LTFs generally becomes more elaborate over time and strongly suggests a 
widening diet breadth with increasing reliance on plants and greater population tethering from 
the Archaic period onwards. The huge number of LTFs identified in the southwest of the area 
during the Ceramic period appear to be primarily the result of the specialised processing of 
desert succulents that occur only in that area. The ability to place the interpretation ofLTFs in 
a regional context, therefore, represents a significant new avenue for hunter-gatherer research 
on the Southern High Plains. Application of the project to other geographic regions is assessed 
by a pilot study, which examines the evidence for hunter-gatherer domestic fire technology in 
the latest post-glacial record of the southern portion of the British Isles. The results suggest 
that in this region, also, significant potential exists for exploring variation in domestic fire 
technologies. 

9.1. Introduction 

The preceding chapters have identified, defined, and developed a research model for 

exploring localised thermal features (LTFs) as culturally relevant technological 

phenomena. All four analytical strands of research applied in the investigation of these 

features (development of the hierarchical key, experimental, ethnographic, and 

archaeological) are referenced in the discussion of the results of the project. The results 

illustrate clearly that by tacking between archaeological, experimental, and 

ethnographic contexts, the discussion of LTFs can progress significantly beyond that of 

basic description. 

Drawing together the strands of evidence for domestic fire technology on the 

Southern High Plains within a typical Culture History framework, I critically discuss the 

implications of the presented project for both understanding the hunter-gatherer 

inhabitants of the region during the late Quaternary and also the way that we must 

engage with the material record. I then explore the potential of the interpretative model 

as a tool for the examination of the archaeological record of an entirely different 
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geographic region. Lastly, I discuss the implications of the presented research for the 

placement of domestic fire technology within hunter-gatherer studies. 

9.2. Drawing Together the Evidence for Domestic Fire Technology on the Southern 

High Plains. 

The interpretative resolution achieved by drawing together data from nearly one 

hundred years of research, across two states, over a represented cultural time span of 

some 12,000 years, is necessarily coarse-grained. The project represents the first 

attempt at seriously considering LTFs as having the potential to be technologically 

meaningful cultural markers when considered at both macro and regional levels. The 

technological complexity observed in the ethnographic record (Chapter 6) reinforces the 

strength of this proposition. Research potential is, however, tempered by the realisation 

that features are themselves differentially preserved and that site-formation processes 

have themselves actively structured the physical evidence (as addressed by 

experimental research in Chapter 7). 

The regional archaeological resolution, as set out in this project, is a function of 

the number of relevant sites identified within the study area, the nature and intensity of 

the fire technology represented, the way in which it was recorded for the purposes of the 

states' record systems, and the effect of site-formation processes on the preservation and 

visibility of the features themselves. Within this broad framework, higher-resolution 

sites, and experimental and ethnographic approaches, all facilitate the development of 

fine-grained snapshots of technological strategies at particular times and in particular 

places. Unfortunately, very few high-resolution excavations have taken place on and 

around the Southern High Plains in the last twenty years. Because of this, the results of 

the present study are heavily reliant qualitative datasets generated by the detailed 

investigations of the LLLRRP, mainly in the southeastern portion of the area (see 

Chapter 8). 

Nevertheless, the regional record indicates that fire technologies are physically 

apparent in the archaeological record from the Paleoindian through Protohistoric 

cultural periods. Using these broad time-spans as conceptual brackets to constrain 

research, models of hunter-gatherer domestic fire technology can be proposed. 

9.2.1. Implications for Understanding Prehistoric Populations and Technology. 

Archaeological research on the Southern High Plains is driven by interpretation derived 

from a handful of `key' sites located on top of the vast High Plains escarpment (see 
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Chapter 4; Figure 4.10). In contrast, research programmes seeking to assess the 

cumulative regional record of sites recorded on survey forms held on file with the 

federal government are rare. Furthermore, no previous research has attempted to 

contextualise these sites in relation to those identified in areas surrounding the 

escarpment (see Boyd 1997 for a limited application to the late prehistoric period along 

the eastern escarpment). The results of using a contextual approach to define the 

locations of hunter-gatherer campsites throughout the region were illuminating, 

indicating that more than 90% of the identified sites are located at the periphery of the 

region (Figure 8.2). 

The spatiotemporal distribution of hunter-gatherer campsites is in large measure 

necessarily a function of the availability of critical resources necessary to the survival of 

hunter-gatherer groups. Primary amongst these is the availability of water. Also 

important is the presence or absence of fuel, without which there can be no fire and by 

extension no LTFs for archaeologists to observe in the archaeological record. The 

parsimonious explanation, therefore, for the locations of hunter-gatherer campsites 

observed in the current study, is that they are a response to the distribution of fuel and 

other critical resources necessary for hunter-gatherer lifeways. 

There is no doubt that the most predictable water sources were located at the 

periphery of the region where stream-heads emerge from the vast Ogallala Fm aquifer 

that underlies the structural geology of the region (Gustavson and Simpkins 1989). In 

addition, high-quality lithic resources necessary for the production of stone tools are 

also only found in these borderlands (Holliday 1997) and rocks suitable to be used as 

hearthstones would have been difficult to obtain throughout much of the interior. 

Examination of the modem biodiversity underscores that the margins are the most 

biologically productive in terms of leafed-flora abundance (Figure 9.1). The range of 

modern tree flora confirms that these areas would have been predictable sources for the 

collection of wood (Figure 9.2). Mesquite should, however, be omitted from this 

distribution as it is arguably a modem introduction (Stewart 2002). Nevertheless, it 

would appear that the gross distribution of hunter-gatherer campsites and the presence 

of wood fuel resources (as well as other critical resources) are positively correlated. 
While the preceding ecologically conditioned model is intuitively satisfying, it 

does not take into consideration that critical resources were available (but perhaps less 

predictable) in the interior of the region. More than 25,000 Playa lakes held water, 

some permanently (Sabin and Holliday 1995) and the large herds of slow-moving 

grazers were clearly an important source of food (Johnson 1987a). The latter could also 
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have been utilised as a fuel source in the form of chips (dried dung) (Holland 1984) and 

dried bone (Backhouse 2002). The use of chips as a fuel has some ethnographic 

analogue in the form of the nineteenth-century Cibolero camps that also used chips in 

their campfires because of the lack of trees (Chapter 5). Critical resources were also 

predictably located along the draw systems that incise the region, along which natural 

springs were sometimes located. Sites with springs were often heavily utilised by 

prehistoric populations (e. g. Johnson 1987, Meltzer 1991). 

Prehistoric mobility strategies were clearly complex. While not the focus of the 

current study. the identification of sites with LTFs as campsites provides a useful 

model by which mobility strategies can be assessed both over time and across space. 

The availability of different fuel resources would clearly have played an important role 

in how hunter-gatherer groups moved around the landscape. At this point, it is not 

possible to say with any certainty that hunter-gatherer groups preferentially utilised the 

various wood resources at the edge of the region. The apparent absence of evidence 

within the interior may be a result of less substantial features being required because of 

the type of food being processed (i. e. primarily meat). These features would have a 

lower chance of survival over time and would therefore be less likely to be identified 

archaeologically. The interior of the region also generally lacks hearthstone resources 

and suffers from low archaeological resolution due to the private ownership of much of 

the land (Figure 8.5). The relationship between fuel type and campsite location does, 

however, require further investigation. 

The spatial distribution of hunter-gatherer campsites as identified by this study 

suggests that human populations mapped onto the abundant and predictable resources at 

the edge of the region. High frequencies of sites identified along the incised draw 

systems suggest that these were used as resource-rich arteries along which groups could 

travel in order to obtain the herd animals that occupied the interior of the region. This 

broad subsistence model is constrained by site preservation and visibility biases that 

have conspired to favour the identification of sites at the periphery of the region relative 

to the interior. Unfortunately, the scale of mechanised farming within the interior of the 

region (Figure 8.5) most likely has left very few sites with which to address whether the 

abundance in campsites at the periphery of the region is truly a function of hunter- 

gatherer subsistence strategies. 

Gender 

A brief comment on the visibility of gender roles in fire technology is appropriate, prior 

to any spatiotemporal discussion, as the results are entirely situated in the ethnographic 
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record and therefore relate only to human use of fire technology in general terms. 

Ethnographic data reviewed for this project consistently indicate that gender roles are 

actively played out throughout the life-cycles of domestic fire technologies (e. g. the 

examples noted by De Vaca as he passed through southern Texas in the sixteenth 

century, Chapter 5). These observations suggest that women are more likely to be 

responsible for the operation of LTFs and in the preparation and cooking of food items. 

The assignment of simple gender roles is, however, typical of early anthropological 

recording and do little to situate fire features as loci for human action. Important 

questions remain regarding the likely shifting gender roles during the initial design, 

construction, and resource procurement phases of feature life-cycles. Nevertheless, fire 

technology appears to be a highly structured arena of gender roles and clearly delineated 

cultural patterns are strongly implicated by the ethnographic record. This is a positive 

outcome and a potentially useful avenue for future research as there appears to be little 

reason to suggest that gender roles remained static either over time or across space. The 

available data, therefore, provide very few clues that are suitable for historical or 

agency-based interpretation that attempt to identify the biological structure of hunter- 

gatherer groups living in the remote past. 

Paleoindian 

Viewed from a traditional Culture History perspective, the archaeological evidence (or 

lack thereof) suggests the presence of limited human populations throughout the 

Paleoindian period (Figure 8.12). The archaeological footprint of these population(s) 

appears very slight, even when considered in the broader terms of hunter-gatherer 

research. 
Dating of the construction of the few possibly Paleoindian LTFs is problematic. In 

all cases, the features have not been dated by absolute dating assay or have produced 

results that are too young for a Paleoindian association (Hill 2002). Contextually at 

least, none of the sites contain any evidence for pre-Clovis (older than 12,000 RCYBP) 

domestic fire technology (as no Pre-Clovis sites have been identified in the study area). 

Furthermore, the limited evidence suggests the LTFs represent cultural activity only in 

the later Paleoindian (Folsom and later) periods. The following discussion of 

Paleoindian fire technology is presented with the caveat that the Southern High Plains 

dataset is minimal and urgently requires the efforts of field archaeologists to obtain 

samples for reliable dating of any suspected features as a matter of some priority. 

The archaeological record suggests that domestic fire technology during the 

Paleoindian period may have been largely non-intensive and therefore have left only 
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ephemeral physical evidence for archaeologists to find (cf. Sergant et al. 2006). 

Hearthstones, the key thermal feature marker on the Southern High Plains, do not 

appear to be a constituent component of Paleoindian fire technology. This realisation 

reinforces the interpretation that the Paleoindian populations most likely utilised 

radically different fire technologies from the populations recorded by Europeans in the 
historic period which themselves comprise the basis for ethnographic observations. 

All other thins vcjng cqu 1, men a relationship between time and preservation 
might be expected to explain the apparent lack of sites With evidence for domestic fire 

technology i. e., Paleoindlan features are generally less likely to be intact than 

Protohistoric features. While this assumption is most likely to be largely true, the scale 
of feature construction also is a significant factor. The limited data for this period 

suggest that features were built directly on the ground surface or in shallow basins, as 

appears to be the case at Blackwater Draw Locality 1, Milnesand, and the Ted 
Williamson sites (Figures 8.25 - 8.28). These types of features, were examined 

experimentally and are demonstrated to be highly susceptible to erosion processes. 
Furthermore, experimentation has indicated that the organic by-products of burning 

(carbonised wood, fragments of burned bone and seed) can be quickly flushed from the 
feature matrix, by heavy rainfall or high-wind events (Chapter 7 and Appendix 2). 

Preservation bias, a function of the type of technology originally represented, the 

geomorphologic setting of the site, and the time depth involved, is therefore 

undoubtedly a significant factor in archaeologists' likelihood to encounter Paleoindian- 

aged LTFs. 

Viewed at a wider scale, there is very little evidence for Paleoindian-age thermal 
facilities on the North American Great Plains (Thoms 2006a). Jason LaBelle has 

undertaken the most comprehensive review of features, examining 118 LTFs from the 

Plains and bordering regions (LaBelle 2005). As in the present study, only limited 

numbers of features were recorded sufficiently to determine individual morphologies 
(LaBelle 2005: 230). Just off the Plains (and within LaBelle's dataset), the Barton 

Gulch site in southwestern Montana has yielded a unique glimpse at (late) Paleoindian 

domestic fire technology. 

A total of seventy-five LTFs were recorded at this site, of which eighteen were 

classed as `hearths' and 57 as `roasting pits' (Armstrong 1993: 8). The investigators 

distinguished between these two types of features on the basis of slight differences in 

morphology, in situ evidence for firing, and the presence of plant macrofossils, which 

appear to have been recovered more commonly in the roasting-pit features (see 
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Armstrong 1993: Table 1). No hearthstones were recovered and hot-rock technology 

does not appear to be present at Barton Gulch. The minimal morphological variation 

observed among features ensures that the application of the taxonomic key to this 

dataset results in all the features being classified as fire basins (Type 11). This result 

demonstrates that the taxonomic key is not itself interpretative and detailed site and 

feature scale observation must also be factored into the investigation of LTFs if fine- 

grained behavioural interpretation is to be achieved. 
The inveSIigatOT9 
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hearths were used to generate coals that were then added to the surrounding roasting pits 

to form the layers between which plant food was cooked (Figure 9.3). There ig no 

analogy, however, for this type of technology in the Southern High Plains dataset. 
The range of macrobotanical remains recovered from Barton Gulch suggests that 

the inhabitants utilised sedge (Carex sp. ) and bulrush (Scirpus sp. ) within the features, 

perhaps to insulate the actual foodstuffs being processed. Slimleaf goosefoot 

(Chenopodium leptophyllum) and prickly pear cactus (Opuntia polyacantha) appear to 

have been cooked in the features and used as a food resource. The processing of faunal 

resources (other than small mammals, such as rabbit) was not evidenced (Armstrong 

1993). 

The Barton Gulch feature data contribute substantially to the 36% of Paleoindian- 

aged features that could be morphologically determined by LaBelle's (2005) analysis. 

The results of this analysis are in broad agreement with the present dataset and indicate 

that most features are less than 75cm in diameter and are relatively shallow, typically 

less than 15cm deep (LaBelle 2005: 230). He concludes quite correctly that these 

features, due to their small size, apparently low-firing intensity, and lack of hot-rocks 

are unlikely to represent intensive (large-scale) plant-processing or water-boiling 

facilities. Instead, it appears they were built to process small but varied amounts of 

plant material on a relatively expedient basis. 

Fire is obviously not necessary to process all foodstuffs and Wrangham and 

Conklin-Brittain (2003: 36) report that "up to 56% of plant roots eaten by African 

foragers were sometimes consumed in their raw state". However, if meat contributed a 

large part of the late Paleoindian diet, as has often been suggested (see Grayson and 

Meltzer 2003 for a recent discussion), then domestic fire technology may have been 

necessary to tenderise the food, therefore allowing maximum intake. These authors 

furthermore suggest that heating meat to temperatures above 80°C results in less 

chewing and, therefore, greater consumption efficiency (Wrangham and Conklin- 

Brittain 2003: 40). 
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Following this line of reasoning, experimental data collected for the present study 

clearly indicate that Mesquite is a high-energy fuel resource easily capable of obtaining 

temperatures of 80°C or more (see Appendices 1 and 4). Additional experimental work 

is required to assess the heating output of various dried animal excrement (see Holland 

1989 for an experiment using bison manure as a fuel source) and also the contribution 

that bone may have made as a fuel. Experiments undertaken by Thery-Parisot (2002) 

indicate that the addition of bone (a potential fuel that is possibly represented at 

Milnesand; Warnica and Williamson 1968: 16) to wood-fuelled LTFs can result in 

significant increases in combustion time. These experiments suggest that the 

combustion of bone results in convection- and radiation-based heat-transfer, which 
lends itself to direct cooking technologies (such as grilling) as well as the production of 

heat and light (Thery-Parisot 2002: 1419). 

The processing of meat, by direct cooking, would probably leave little 

archaeological evidence and any discarded bone would in most circumstances not be 

likely to survive in the archaeological record. Experimental research has indicated that 

the small basin-type structures, that appear to be typical of the Paleoindian period, 

might be further explored by examining the relationship of the surrounding artefact 

scatter to the feature. The plotted distribution may provide useful information as to the 

role of the LTF in spatially organizing activities that occur around it. This is 

particularly true if these features were primarily constructed for direct cooking while 

providing necessary warmth and light for the comfort of the humans at the camp 

(Appendix 3). This humanistic approach requires higher-resolution datasets detailing 

the geometry of individual features as well as the fuel used in Paleoindian LTFs, 

followed up with groundtruthing in actual archaeological situations. Unfortunately, 

sites with potential for the high-resolution investigation of Paleoindian LTFs have yet to 

be systematically investigated by modem excavation techniques within the study area. 

It is of interest to note that the types of early Holocene features identified in North 

America are not themselves typical of northern hemisphere late Pleistocene hunter- 

gatherer domestic fire technologies. Disparate Old World datasets indicate that hot-rock 

technology was well established by the Upper Palaeolithic, at least in portions of Europe 

and the Middle East (Petraglia 2002; Thorns 2006a). Hearthstone technology in these 

contexts appears to be independent of subsistence mode, and various technologies are 

represented at temporary camps as well as in more sedentary contexts. The absence of 

evidence for hot-rock technology in North America is, therefore, potentially significant. 

It suggests that either domestic fire technologies were less intensive or varied than in 

190 



later time periods, or that taphonomic factors are distorting our ability to identify the 

earliest evidence. 
Clearly, much is left to be learnt about Paleoindian domestic fire technology, and 

while plant processing does appear to be present (e. g. Armstrong 1993), it has not yet 

been identified on the Southern High Plains. At present, the minimal archaeological 

record appears to support the traditional interpretation of small highly mobile groups 

moving frequently across the landscape and subsisting mainly at the hunting end of the 

hunter-forager continuum (e. g. Hoffman 1989; Johnson and Holliday 2004). 

Archaic 

The Archaic represents a period of ca. 6,000 years and traditionally is characterised as a 

period of population growth, increased diet breadth (including both plant and meat 

resources), and greater regional tethering of the population (e. g. Hoffman 1989). In 

contrast to adjacent Plains regions (e. g. Frison 1983; Black and Ellis 1997), very little is 

known about hunter-gatherer domestic fire technology for much of the Archaic period 

within the study area. This is particularly true when considered in context with the 

length of time represented by the period. What evidence there is appears to point to the 

intensification and increasing complexity of domestic fire technologies. The plotted 

distribution of Archaic period campsites (Figure 8.13) indicates that populations were 

perhaps making more intensive use of the Pecos and Canadian River valleys to the west 

and north of the region as well as the rugged canyonlands to the east. The early Archaic 

(8,000-6,500 RCYBP) record contains no absolutely dated LTFs and is therefore a 

critical area for future research. 

The association between oven features and an increased reliance on vegetal food 

resources (Johnson and Holliday 1986,1995,2004) has had a profound impact on our 

understanding of hunter-gatherer lifeways during the Middle Archaic (6,500-4,000 

RCYBP) (cf. Shelley 1994). Synthesis of hunter-gatherer adaptations to the perceived 

harsh conditions of the Altithermal neatly fit this model, implying that populations were 

effectively constrained at key resource areas for longer periods of time than during the 

preceding, apparently more mobile, Paleoindian period. Middle Archaic populations 

might logically have expanded their diet breadth during these times of stress (e. g. 

Winterhalder 2001). The result of such a strategy is presumed to be a greater reliance 

on lower-ranking food resources, such as plant foods, which require longer processing 

times (Hoffman 1989; Wandsnider 1997; Wrangham et al. 1999). 

Unfortunately, while the LTF dataset does appear to support greater population 

intensification in areas where edible plant resources are most abundant, the 
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archaeological evidence is extremely limited and relies heavily on the contextual 

associations such as the fragmentary mano (grinding tool) recovered in association with 

the well-excavated fire basin with hot-rocks (Figure 5.4b) at the Lubbock Lake site 
(41 LU 1; Johnson 1987). More features need to be identified, macrobotanical samples 

should be undertaken as a matter of priority, and absolute temporal controls are 

necessary to avoid Type-I errors (too small of a sample size) when interpretation at the 

regional level is attempted. 

The development of hot-rock technology during the Archaic does appear to be 

consistently identified at a regional scale (Figure 8.33). A number of plausible 

scenarios may be framed to explain this apparent technological innovation, such as: a 

response to lower fuel availability; rising populations; an increase in plant material in 

the diet; the need to cook desert plants longer to make them digestible; intensification in 

the processing of faunal elements (e. g. grease, marrow, brain); decreased mobility and 

therefore increased resource intensification; the influence of a new cultural group into 

the area; indigenous technological development; or any combination of the above. The 

most logical scenario suggests that rising population levels coupled with decreased 

population mobility, decreasing fuel availability, less-predictable faunal resources, and 

encroaching desert succulents resulted in increased resource intensification, and 

therefore the necessary stimulus for the increased reliance on hot-rock technology (cf. 

Thorns 2003). 

The physical structures of LTFs identified at Archaic sites appear in general to be 

poorly preserved and, therefore, they are not well understood. Classification by means 

of the hierarchical key has indicated that hot-rock clusters comprise more than half of 

the data-set (Figure 8.24). Other feature types are also recognised and these too tend to 

contain hearthstones. This classification does not itself equate with the interpretation 

that vegetal-processing ovens dominated domestic fire technology in the Archaic 

period. The large number of hot-rock clusters and ephemeral hearths with hot-rocks 

(6.8%) might suggest that taphonomic processes have acted more aggressively to 

destroy the physical form of a large number of Archaic features (see also Frison 1983 

for a perspective from the northern section of the high plains). The realisation that the 

Archaic is the least-researched period (in terms of excavation, Figure 9.4), has only 

added to the problem of refining our understanding of the types of structures 

represented. 

Ethnographic data have underscored that an increase in hot-rock technology need 

not necessarily directly imply a greater reliance on plant resources. Furthermore, these 
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accounts suggest that a diverse range of functions were associated with the use of 
hearthstones, not all of them directly related to subsistence technologies. Nevertheless, 

the covariance of Archaic sites with evidence for hearthstone technology in geographic 

areas of high biotic diversity (Figure 9.1) suggests that subsistence activities may in 

large part account for the observed distribution. 

Archaic domestic fire technology appears to exhibit greater complexity as 

compared to the preceding Paleoindian period. The technological development of hot- 

rock technology during this time appears to be significant and is most likely to be an 

indicator of a wider shift in diet. Unfortunately, the geomorphic setting of many 

Archaic sites has largely resulted in only the structural base or hearthstones from 

individual features being preserved. It is essential, therefore, that whenever Archaic 

period LTFs are encountered that detailed archaeometric, environmental, and faunal 

analysis are conducted to determine the function of these features. 

Ceramic 

The trend toward decreased mobility appears to have fluoresced along the Pecos river 

valley of southeastern New Mexico during the Ceramic ca 2,000 - 500 RCYBP (Figure 

8.14). At this time, populations appear to have intensively utilised the resources in the 

southwestern portion of the area and a wide diet breadth should be expected to be 

represented in the archaeological record. Overall, although Ceramic period LTFs are 
frequently observed, little is known of the specific dietary habits of the people that built 

them. The use of hearthstones as a component part of domestic fire technology is again 

evident throughout the region. 

As demonstrated from the archaeological record (Chapter 8), the broad spatial 

pattern of identified Ceramic-period sites with evidence for LTFs appears to conform 

reasonably well with previously projected (but largely untested) models for the spatial 

extent of the Jornada Mogollon archaeological tradition (Figure 9.5). The presented 

dataset, however, lacks the temporal and cultural resolution necessary to determine 

more accurately the lifeways of the peoples occupying this area. It is very likely that 

peoples along the Pecos River valley were increasingly influenced, both by the more 

sedentary craft-orientated communities to the west and the high plains hunter-gatherers 

to the east. Unfortunately, synthetic examinations of what must have been a culturally 

dynamic geographic area are badly in need of updating (see Katz and Katz 2000 for a 

recent discussion of the issues). In this regard, botanical data clearly indicate that desert 

succulent species suitable for processing in large oven features should be expected in 

locations above 3,500 feet (Katz and Katz 1985: 42). Ceramic-period sites located over 
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3,500 feet above sea level comprise the majority of the New Mexican portion of the 

investigated dataset. In this area, only three sites fall below the 3,500 feet threshold and 

an average elevation of 3,875 feet. Although more detailed analyses are clearly 

required for specific features in this area, a strong relationship does appear to be 

indicated by the botanical range of succulents and the locations in which sites with 

Ceramic-period LTFs are located. 

In contrast to the Mescalero dunes area, very little evidence for hunter-gatherer 

populations is available from the High Plains portion of the region. Where identified, 

however, the evidence supports the intensive processing of food resources, perhaps as a 

result of increased group size or a greater need to store game products for transport and 

trade. 

Classification of the regional dataset indicates a broader range of features are 

represented than the preceding period and there appears to be less reliance on hot-rock 

technology (Figure 8.24). Over half of the dataset could not be classified, suggesting 

much more emphasis should be placed on recording the physical structures observed at 

individual sites during surveying activities. Increased observations of non-hearthstone 

categories such as dispersed hearths (14%) suggest that preservation of Ceramic-period 

features may be enhanced in relation to the preceding Archaic. This is likely to be a 

simple function of the time elapsed between abandonment and observation of the 

features by archaeologists. 

Specialized large-scale LTFs known locally as ring middens (Figure 9.6) are well 

documented along the Pecos River Valley in the southwestern portion of the study area 

(Katz and Katz 1985; Sebastian and Larralde 1989). Unfortunately, probably due to 

low levels of consistency in their recording, these features are not clearly identified by 

the hierarchical key classification. Nevertheless, these distinctive structures do appear 

to be an important component of Ceramic-period domestic fire technology and are 
likely to be represented within the current dataset. Within the study area, only the 

survey form filed for LA25668 in Lea County, New Mexico explicitly indicates the 

presence of a ring midden. Though the 10-meter by five-meter feature recorded at 

LA130927, in Eddy County, New Mexico is also a very good candidate. 
Compilation of radiocarbon dates assayed on ring middens by Katz and Katz 

(2000) suggests that this type of feature was increasingly utilised throughout the period 

(Figure 9.7). It is of note that the distribution indicates a gradual increase from the late 

Archaic with a peak in production around 1000 RCYBP. 
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The function of ring midden-type features is not straightforward. The assumption 

that they represent the remains of earth oven-type structures for the processing of desert 

succulents (xerophyes), such as lechuguilla, sotol, and prickly pear, is based on well- 

preserved macro-botanical evidence in the lower Pecos area (e. g. Dering 1999). These 

xeric species are representative of the Chihuahuan biotic province and the closest 

modern extent of this biotic province to the study area is the Delaware basin in southern 

Eddy County (ca. 40 miles south of the present study area). The prehistoric distribution 

and relationship to the area of these species is largely unknown. It is very likely, 

however, that the range of these species waxed and waned within the broader 

paleoclimatic patterns already identified (Chapter 4). Katz and Katz (2000) compile 

data from several sites investigated by VanDevender to provide useful supporting 

evidence that all three species were present along the eastern portion of the Guadalupe 

Mountains in western Eddy County throughout the Holocene. In any case, these species 

appear to have been available to populations living along the Pecos River Valley at least 

by the Late Archaic and probably throughout much of the Holocene. 

Ethnographic research emphasises the substantial investment in labour and 

resources (in terms of fuel and the slow-growing plant communities that were being 

processed) required in the construction of large earth ovens (see Chapter 6, section 

3.3.2). Additionally, xerophytic plants require heating for periods between 36 and 48 

hours to remove toxins and, therefore, become useful for prehistoric populations 

(Dering 1999: 661). If the ring midden features observed in the Pecos River Valley 

portion of the study area do consistently represent large-scale xerophyte processing 

facilities, then the implication is that the constant utilization of this technology would 

limit population mobility at certain times of the year when these plants are harvested, 

notably such as winter-spring (lechuguilla). Energetic return values from cooking these 

resources are, however, relatively low and experiments conducted by Dering predict 

that a single earth oven would only supply sufficient food to sustain a small family 

group for one to two days (Dering, 1999: 665). 

The large cost in terms of labour and fuel and resultant visibility of the 

archaeological signature for these features arguably biases the archaeological record for 

these structures and may not, therefore, be representative of the actual mobility patterns 

of hunter-gatherer groups in the Pecos valley area. Quantitative morphometric data 

appear to corroborate this finding and indicates that the size of LTFs increases 

throughout the Holocene until the Ceramic period, after which they appear to decrease 

in size (Table 9.1). 
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Period Mean LTF Surface Number of Sites Represented 
Area (cm) 

Paleoindian 4010 2 

Archaic 4717 12 

Ceramic/Mogolion 8401 25 

Protohistoric 8891 7 

Table 9.1. Summary of the size of features recorded by major temporal period. 

Overall, the evidence derived from the archaeological observation of fire 

technology during the Ceramic period suggests an increased population, decreased 

population mobility, increased diet breadth, and increased logistical foraging (Bird and 

O'Connell 2006). Although the archaeological record is clearly biased toward the 

preservation of the evidence for resource-intensive activities that appear to mainly have 

occurred in the Pecos River Valley, it most likely greatly underestimates evidence for 

the hunting portion of the subsistence base that likely took place on the Llano Estacado 

itself. The increasing evidence for the construction of earth ovens throughout the period 

suggests either: 

  That the population size was gradually increasing; 

  That diet breadth was necessarily increasing as a function of diminishing numbers of 

high-ranked resources; 

  Access to high-ranking resources on the High Plains was being restricted by other 

human population(s); 

  Culinary preferences increasingly favoured the consumption of desert plant species 

as a function of time. 

The excavation, analysis, and dating of more sites along the Pecos River Valley is 

critical in order to better understand the nature of the cultural adaptation in this area. 

Outside of the Pecos River Valley, the evidence for Ceramic-period hunter- 

gatherer campsites is extremely limited and the extent to which the well-excavated 

campsite at Lubbock Lake (area 10; Figure 8.34) is representative of the wider pattern 

of domestic fire technology at this time is unfortunately largely unknown. Evidence 

from this excavation does appear to indicate that the intensive utilisation of resources 

was not only limited to plant materials but also extended to animal resources as well. 

Protohistoric 

The collapse of the Ceramic-period economies is clearly evident in the Protohistoric 

dataset with populations apparently abandoning the previously densely occupied south- 

eastern portion of the region and returning to a pattern of increased mobility (Figure 
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8.15). Katz and Katz identify a peak in ring midden construction ca. 500 RCYBP as 

evidence for the first arrival of Athapaskans in the area (Katz and Katz 2000: 57). The 

archaeological record for domestic fire technology during this time does not, however, 

corroborate the presence of these new populations. The low number of identified 

Protohistoric sites is most likely to be the result of research bias (e. g. Surovell and 

Brantigham 2007) as much as the displacement of populations in the Pecos valley area. 

The lack of evidence means that generalisations about regional patterns in 

domestic fire technology must be developed from the limited archaeological record and 

applied at larger scales. This situation is far from satisfactory and additional 

Protohistoric sites clearly need to be identified. Nevertheless, the decreased reliance on 

hot-rock technology for heating purposes during this time period would appear to 

indicate that groups were more reliant on direct container boiling technologies as is also 

suggested by the ethnographic evidence (Chapter 6). Hearthstones appear to have taken 

on a structural importance and were used to line the interior or define the perimeter of 

excavated features (see excavated examples in Chapter 8). The use of hearthstones in 

these structures may represent a continuation of a technologic element after its 

functional importance has been superseded by the introduction of ceramic cooking 

vessels. 

Ethnographic evidence contributes especial importance to the interpretation of the 

Protohistoric time period and some of the domestic fire technologies recorded by early 

travellers, traders, military expeditions, and missionaries should logically be expressed 

in the Protohistoric archaeological record of the region. It has already been noted that 

the large oven structures built by the Mescalero Apache and recorded by Edward Curtis 

in the early nineteenth century (see Chapter 6; Figures 6.7 and 6.8) are not present in the 

Protohistoric dataset. Additionally, the camps of the nomadic buffalo-hunting peoples 

encountered living on the High Plains proper do not appear in the dataset other than at 

the Lubbock Lake site. Again, much additional fieldwork is required to determine the 

nature of the Protohistoric dataset. 

Conclusions 

The investigation of prehistoric domestic fire technology on the Southern High Plains of 

North America has proved an excellent tool for exploring variation in the fire features 

constructed by the hunter-gatherer populations that occupied this region (Figure 9.8). 

The process of interrogating the regional dataset has drawn together disparate evidence 

for domestic fire technologies into a broad cultural ecological framework. This 

framework indicates that evidence for LTFs is intimately bound up in a largely 
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homogenous or idealised concept of hunter-gatherer campsites. This concept is 

exploded by the presented strands of evidence, which suggest that fire technology has 

consistently been a critical, technologically heterogeneous, and often archaeologically 

observable component of human activity within the study area. By considering the 

ubiquitous LTFs recorded on the Southern High Plains in more active terms than as 

passive site furniture, research directions can be pursued that are simply not attainable 

from the examination of stones and bones alone. Furthermore, the conceptual linkage 

of the positive evidence for LTFs with the placement of hunter-gatherer campsites has 

resulted in the development of a novel demographic tool that illustrates the potential for 

developing feature-orientated research strategies. 

9.2.2. Implications for Understanding Site-Formation Processes and Regional Sources 

of Bias. 

The growing realisation during the development of this region has been that the regional 
dataset is as much a product of political (landownership), research (type, institution, and 

method), time dependant, and geomorphic factors as it is the result of past cultural 

technological activities. These diverse factors clearly have an incredibly complex effect 

on the structure of the regional record and any explanation of hunter-gatherer fire 

technology should be wary of the role of that these may have had on the patterning 

observed data. 

Any attempt to interpret the regional record necessarily requires an active 

assessment of how these sources of bias have structured the sites, features, and objects 

observed during fieldwork. Experimental research (Appendix 2) has indicated that 

individual processes may be isolated and usefully simulated in order to understand how 

they may have acted on the archaeological residues left over from past human 

occupation. 

It should be noted that the regional dataset does not represent a complete 
inventory of all LTFs located within the study area and this was not the aim of the 

project. It is also noted that features are a component of the larger classificatory 

concept of archaeological sites. The assumption a priori that the identification of 

features and sites are positively correlated is implicit in the presented project. While 

this relationship would be difficult to demonstrate, it is logical that where artefacts and 

features are identified, they are recorded individually or in groups as sites. As far as the 

author is aware, features are not considered isolates (as sometimes artefacts are) and, 

therefore, their identification should always be synonymous with the designation of that 
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location as a site. This logic indicates that querying the regional database for sites with 

evidence for localised evidence of fire technology (LTFs) is reasonable and should not 
be adversely biased by the realisation that site and not feature recording was the primary 

goal of the original recorder. 
The project has undoubtedly, though hopefully rarely, omitted sites at which good 

evidence for LTFs was recorded in the field but where these observations did not 

translate to the submitted site-survey records (as is often the case in follow-up research 

conducted after the submission of the original site-survey form), or application of the 

hierarchical key has resulted in the omission or misclassification of sites and features. 

Application of standardised identification and classification methodologies 

suggest the dataset is a representative sample of the types of documentary evidence for 

these features that was available for research at the time of querying. No doubt, more 

sites will be identified as a function of time, increasingly refined database querying 

tools will be developed to isolate pertinent data more efficiently, and other factors will 

alter the shape of the current data. It is interesting to note that the misspelling of a 

feature during data entry could result in its misidentification by electronic key word 

searches. Regardless of the expected ongoing recovery, access, and availability efforts, 

it is essential that we design research tools that maximise the return from the dataset 

already generated. Although these tools must necessarily use simple and nominal data 

structures, their application is essential to developing a regional approach. 

Lastly, it should be made explicitly clear that the investigation of hunter-gatherer 

fire technology is a novel methodology designed explicitly to provide a complementary 

approach to more traditional modes of research, which tend to focus on objects and sites 

(see Chapter 5). The interpretation of the Southern High Plains record presented here is 

based solely, for better or for worse, on the available evidence for LTFs identified in the 

archaeological record. No attempt to present a neutral model for site patterning on the 

Southern High Plains was attempted although this would be a useful exercise. The 

presented dataset does not represent a holistic Culture History model of the 

archaeological evidence for prehistoric populations on the Southern High Plains (see 

Hoffman 1989; Hughes 1989; Sebastian and Larralde, 1989; Johnson and Holliday 

1995,2004 for regional discussions) and that was not its purpose. 
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9.3. Potential for the Investigation of Other Regions 

The investigation of LTFs on the Southern High Plains of North America has arguably 

demonstrated the potential of the interpretative project to provide a novel way of 

exploring a largely ignored facet of hunter-gatherer technology in a holistic manner. 

The applicability and usefulness of this approach to the investigation of hunter-gatherer 

fire technology in other regions is however untested. 

Hunter-gatherer populations are evident in the archaeological record of nearly all 

geographic areas of the earth. Therefore, can the method for investigating domestic fire 

technology outlined in this study, be usefully applied to other regions? If so, how do the 

results differ from those observed on the Southern High Plains, and what does this mean 

for any attempt to resituate fire technology as a behaviourally relevant human 

phenomenon (cf. Gheorghiu 2002)? 

I selected the southern portion of the British Isles as a second study area in which 

to determine the feasibility of extending the project to examining the archaeological 

record of other geographic regions. Southern Britain was chosen, primarily because I 

am familiar with the archaeological record and assume a priori that little or no attempt 
has been made to investigate post-glacial hunter-gatherer domestic use of fire 

technology. A long but disparate history of archaeological research has characterised 

the British approach to the hunter-gatherer populations that occupied the region in the 

early Holocene (for a recent discussion see Conneller and Warren 2006). 

Background 

A study area that comprises the southern portion of the British Isles encompassing some 

31,000 square miles is selected as a second test area (Horsley 1979; Figure 9.9). An 

arbitrary 10-mile extension is placed around the terrestrial boundaries of the 

investigation area in order to encompass the potential for drowned landscapes and 

quality sites being identified. The selection of the research area was based on the 

arbitrary division of the physical landscape so as to result in a parcel of land similar in 

size to that investigated on the Southern High Plains. In making this division, I 

deliberately excluded several high-profile Mesolithic sites (e. g. Star Carr, Flixton Carr, 

and Howick, all north of the selected study area). These sites clearly have much to tell 

us about hunter-gatherer technology and their geographic exclusion appears rather 

counterintuitive to a research aim of investigating fire technology. It is stressed, 

however, that the reason for testing the potential of the project in a second study area is 

simply to evaluate a disparate regional record with considerable research history. 
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Put another way, a regional approach is, in my opinion, key to understanding 

hunter-gatherer adaptations (see also Smith and Winterhalder 1992; Kelly 1995; 

Winterhalder 2001) and research directions therefore must be regionally situated. If we 

cannot integrate the data we have already collected at this scale, then we are forced to 

engage, and therefore interpret, the archaeological record based only on the latest most 

scientifically or theoretically modern excavation techniques. The interpretative project 

presented for the Southern High Plains attempts to work from the existing dataset (no 

matter how limited the component parts might be) by utilising the regional perspective 

as a jumping-off point for focussed research. In order to achieve this goal, both method 

and theory must be able to operate on all datasets and not just the high-quality ones. For 

these reasons the hundred-plus years of archaeological research in the southern portion 

of the British Isles is considered an ideal test for exploring the potential of fire 

technology to be culturally and behaviourally informative. 

Physical Geography 

The study area encompasses a range of physical landscapes, which to a large extent are 

conditioned by the underlying geology and have been significantly altered by a long 

history of human intervention and manipulation (e. g. Lowenthal and Prince 1964; Muir 

1998). The north of the area stretches from the Cotswolds and the Severn Estuary in the 

west to the Fens of Norfolk in the east. Major drainages include the Exe, the Tamar, and 

the Parett rivers in the west; the Test, Avon, Arun, and Thames in the central southern 

portion; and the Great Stour, Stour, and the Nene in the eastern portion. The south and 

southeast of the study region is most intensively farmed for crop production whilst the 

southwest is predominately pasture. Modern climate systems can be generally classified 

as cool temperate oceanic type (D 1) with rain all year and infrequent extremes of heat 

or cold. This climate pattern supports both deciduous and coniferous trees. Changeable 

weather is characteristic of these areas and they are strongly influenced by large moving 

weather systems (Sweeney and O'Hare 1992). Frequent night-time winter frosts and 

generally cold winters are common and can be severe (Lowenthal and Prince 1964). 

Paleoenvironment 

Palaeoenvironmental reconstruction for the post-glacial period in the British Isles in 

general and Southern England in particular has received much recent attention (e. g. 

Atkinson et al. 1987; Bennett 1989; Momber 2000; Spikins 1999). The application of 

multidisciplinary research designs has allowed significant refinement to long-held 

assumptions of environmental change (Spikins 1999: 80). The enormity of the 

transformative changes in terms of climate, ecology, and geomorphology following the 
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last glacial maximum should not be underestimated. Various proxy datasets appear to 

indicate a rapid warming in temperatures following the Younger Dryas cold phase (ca. 

10,000 RCYBP), which continued throughout the Mesolithic period; however, rapid 

fluctuations in climate also are a component of this weather system (Meese et al. 1994). 

Models of forestation during the post-glacial indicate rapid spread of species 
introduced from the south and east. A general pattern of the colonisation by birch and 

pine woodland is likely to have given way to a mixed woodland of pine, oak, hazel, elm, 

and lime. By 7000 RCYBP, alder is the dominant tree species (Rackham 1976; Smith 

1992; Spikins 1999). The rapid rise in temperatures and melting of the ice cap resulted 
in a rapid rise in sea level (Momber 2000: 88). The south and east of the study area 

would have undergone the most extensive transformation during this process with the 

severance of Britain from mainland Europe occurring ca. 8500 RCYBP (Lambeck 

1995). 

Site Distribution 

Evidence for the latest human colonisation of Britain is currently accepted to have 

occurred by around 12,600 RCYBP. The archaeological signature of these late Upper 

Palaeolithic populations, although distinct, is largely restricted to cave sites in the 

Cresswell Crags region and to the Devonian formations of the southwest (Smith 1993; 

Darvill 1996). Whilst exceptional but generally isolated anomalies to this scheme exist 

(Barton 1992), it is not until amelioration of the climate at ca. 10,000 RCYBP that 

conditions conducive to the preservation of archaeological materials, and therefore sites, 

begin to increase. Wymer's (1977) gazetteer of Mesolithic sites in England and Wales 

remains a dated but much-used resource in Mesolithic research; however, the lack of 

contextual i. e. feature information is problematic in assessing research potential for this 

project. 

Appropriate sites with hunter-gatherer components and evidence for LTFs were 

identified by a scrutiny of the available literature; correspondence with County-level 

Sites and Monuments Records Offices (SMRS); and access to two publicly available 

national-level electronic databases. Period and keyword searches were performed on 

the Archaeology Data Service (ADS) database hosted by the University of York and 

available online at [http: //ads. ahds. ac. uk] and the Pastscape database hosted by English 

Heritage and available online at [http: //www. pastscape. org. uk]. Searches were 

performed between January 2003 and October 2005 and resulted in the identification of 

88 records (Table 9.2). Several geographically clustered sites (i. e., the Oakhanger 
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group or Wawcott sites) are grouped together for the purpose of this survey and the true 

number of sites is actually, therefore just short of 100. 

County Site* Reference(s) 

Berkshire Greenham Dairy Farm/ Faraday Road Sheridan et al. 1963; Carter 1976; 

Reyneir 1993; Ellis et al. 2003 
Moorfarm, Holypot ADS (EHNMR-628126) 

North bank of river Kennet ADS (EHNMR-653167) 

Thatcham, sites 1-5 Healy et al. 1992; Carter 2001 

Wawcott Sites Froom 1972 ; 1976 

Buckinghamshire Eton College ADS (EHNMR-655974) 
Cambridgeshire East Waste Landfill Site (MIL EW ADS (EHNMR-1074116) 

94) 
Peacocks Farm Smith et al. 1989 

Cornwall Hudder Field NMR (NATINV-426256) 
Memmoan Field, Callean Farm NMR (NATINV-426248) 
Windmill Farm NMR (625839) 

Devon Stocklands Devon SMR (rec. no. 34354) 
Three Holes Cave No. 7. Rosenfeld 1964 
Westward Ho! Churchill 1965 

Dorset Culverwell Mesolithic Site Palmer 1971; 1976; 1999 
Culverwell Old Lower Lighthouse, Palmer 1971; 1976; 1999 
Site I 
Hampreston Powell 1999 
Hengitsbury Head, Powell Mesolithic Barton 1992 
Site 
Irwene Minster Summers 1941 

Mother Siller's Channel Palmer 1999; ADS (EHNMR-650737) 

Sweethill Palmer 1999; Bellamy 2000 

Ulwell Calkin 1952 

Whitcombe Hill Palmer and Dimbleby 1979; Palmer 1999 
Winfrith Heath Palmer and Dimbleby 1979 

East Sussex Eridge Rocks ADS (EHNMR-1347438) 
Heathrow, Terminal 5 Framework Archaeology, forthcoming 

Hermitage Rocks ADS (EHNMR-626346) 

Selmeston Sand Pit ADS (EHNMR-626396) 

Streat Fishing Lake ADS (EHNMR-1 124411) 

Greater London A13 Thames Gateway DBFO: ADS (EHNMR-1362596) 
Movers Lane 

Greater London BAQ90 (GAZ 208) Sidell et al. 2002 
Bexley Rugby Football Club (TNT98) Pre construct Archaeology, forthcoming 

Jackson's Common ADS (EHNMR-64793 1) 

Marlborough Grove (GAZ 204) Sidell et al. 2002 

Three Ways Wharf Lewis 1991 

West Heath Collins and Lorimer 1989 

Gwent Goldcliff Bell 1994; Burrow 2003 

Hampshire Bowmans Farm Green 1991 
Broom Hill O'Malley and Jacobi 1978 
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County Site Reference(s) 

Chilworth #1 ADS (NMR_NATINV-230137) 

Churchplace Inclosure ADS (NMR NATINV-226296) 

Clanfield Reservoir ADS (EHNMR-627581) 

Fort Wallington 

Longmoor 1 

Shortheath 

The Warren, Oakhanger Sites I, II, III, 
V, VII, VIII 
Wakeford's Copse 

Wallington Way 

Hereford and Madawg 
Worcester 
Hertfordshire Glaxos, Ware 

Northaw 
Sandy Lodge 
The Grove Estate 

Isle of Wight Bouldnor Cliff 
Brook Bay 
Chilton Chine West 
Werrar 

Whale Chine 
Kent Abbey Fields 

Addington #I 
Beechbrook Wood (ARC BBW 98) 

Sandway Road 
Snarkhurst Wood 
Southern and Northern Occupation 
Floors, Lower Halstow 
West of Scalers Hill 

Lincolnshire Uffington Estate (UFF 91) 
Norfolk Two Mile Bottom 
Oxfordshire Radley Vale of White Horse 
Salop Woodhouse Farm 
Somerset Avelines Hole 

Goughs Cave 
Lower Pitts Farm 

Palmer 1971; Hughes and ApSimon 
1978 
ADS (EHNMR-627743) 

Rankine 1953 
Rankine 1952; Rankine et at 1960 

ADS (EHNMR-651929) 

ADS (EHNMR-1038360) 
Burrow 2003 

ADS (EHNMR-656209) 
ADS (EHNMR-638544) 

ADS (EHNMR-1084924) 

A OC Archaeology, forthcoming 

Momber 2000 
IOWSMR(rec. no. 4) 

IOWSMR(rec. no. 265) 

IOWSMR(rec. no. 952) 

IOWSMR(rec. no. 201) 
ADS (EHNMR-1358707) 
ADS (NMR NATINV-412518) 
Museum of London Archaeology Service 
1998 
Anonymous 1999 
Oxford Archaeological Unit 1996 
Burchill 1925a; 1925b 

Oxford Archaeological Unit 1998 
ADS (EHNMR-656013) 
Robbins 1998 
ADS (NMR NATINV-1396922) 
Wymer 1977 

ADS (NMR_NATINV-194278) 
Jacobi 2004 

ADS (SOMSSMR-13965) 

Milsoms Comer ADS (SOMSSMR-6312) 
Moor Lane, Backwell ADS (EHNMR- 1314897) 

Suffolk Mildenhall #1 ADS (NMR_NATINV-377541) 
Suffolk The Wangford Site - The Carr ADS (EHNMR-647204) 
Surrey Abinger Manor Leakey 1951 

Bourne Mill Spring Site, Farnham Rankine and Clark 1939; Palmer 1971 

Kettlebury 103 Reyneir 1993; 2002 

North Park Farm (Shaikhley 2005, Personal 
Communication) 

Sussex Angmering Decoy Graves and Hammond 1993 

Iping Common Keef et al. 1965 
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County Site Reference(s) 

'Site 5' at Stretto ADS (WARWSMR-3000) 

Stretton On Fosse (Site 5) ADS (EHNMR-631112) 

West Sussex Castle Park (West Durrington) ADS (EHNMR-1333145); Archaeology 
South-East, forthcoming 

West Sussex Rock Common Harding 2000 
Wiltshire Downton Higgs 1959; Palmer and Dimbleby 1979 

Golden Ball Hill Dennis and Hamilton 1997 
Note where no reference is available then the database record number is supplied. 

Table 9.2. Summary results of literature search of post-glacial hunter-gatherer sites with positive 
evidence of LTFs in the Southern Britain Investigation area. 

Historically, the available dataset represents over 100 years of archaeological 

investigations in the region (Figure 9.10). The methodologies used to investigate these 

sites are extremely diverse. Overall the investigation of British hunter-gatherer sites has 

been one in which excavation has been the primary means of engaging with the 

archaeological record (Figure 9.10. insert; see Figure 2.12 for a typical excavation plan). 

In contrast to the Southern High Plains dataset, surface survey methods are rarely 

employed, as sites with in situ evidence for domestic fire technology tend to be well 

buried and therefore require subsurface excavation in order to be investigated. In areas 

not conducive to rapid burial, sites have been eradicated by the later activities of 

humans and natural processes. 

Analysis of the number of sites identified per decade indicates a positive growth 

rate of 13% in the total number of sites being identified per decade. This trend would 

appear to indicate that it is very likely that significant numbers of Mesolithic sites with 

evidence for domestic fire technology are going to be identified in the coming decades. 

Geographically, the distribution of thermal-feature sites is concentrated in the 

central and southern portion of the study area (Figure 9.11). It is very unlikely, 

however, that this distribution is the direct result of prehistoric population dynamics. 

Instead, the distribution is most likely to be a product of two inter-related factors. 

Firstly, the geomorphology of the study has resulted in rapid burial of well-stratified 

sites along the late Quaternary river valleys in the southeast. Concomitantly, higher 

rates of erosion in this area are also exposing sites more rapidly than on the more stable 

land surfaces that dominate the West Country. Secondly, economic development in the 

second half of the twentieth century has focused on the more prosperous southeast, 

which has therefore been the focus of more intensive contract-based excavation than is 

the case in other portions of the study area. 

205 



Concentrating on the central southern portion of the study area, the geomorphic 

factors underlying the spatial distribution are particularly apparent. Mesolithic thermal 

features are being periodically exposed along the cliff faces of the rapidly eroding muds 

that comprise the western section of the Isle of Wight. These sites are subsequently 

being claimed by the seas at an alarming rate. On the north side of the Island, the 

recently identified underwater site at Bouldnor Cliff, illustrates the potential of 

submerged valley systems for the investigation of Mesolithic landscapes. The 

identification of a localised thermal feature with organic preservation at this site is, 

therefore, highly significant (Momber 2000). 

Post-Glacial Hunter-Gatherer Domestic Fire Technology 

A simple examination of the estimated site sizes (by the excavator) reveals that only 

15% of the sites investigated contain any information as to the ground area covered by 

either the modem or prehistoric site footprints. Furthermore the high standard deviation 

(SD = 6439m2) indicates there is a massive range in the size of sites that do have size 

estimates. This result means that we have no real idea what a typical post-glacial 
hunter-gatherer site comprises in terms of spatial extent. This obviously has important 

implications for research planning purposes. 

Examination of the number of LTFs identified per site (Figure 9.12) indicates that 

at nearly half of the identified sites, no estimate was given as to how many features 

were present. This stands in contrast to the rather detailed lists of lithic tools and even 
faunal assemblage data that were often present. Where LTFs were identified, it seems 

that single features are typical of Mesolithic sites and only rarely are more than ten 

features identified at any one site. 
In order to qualitatively examine the variation in the physical evidence for 

identified LTFs, I applied the same hierarchical key classificatory structure as used on 

the Southern High Plains dataset, the results (Figure 9.13) indicate that insufficient data 

exist for even a basic classification for over half of the sites included in the British study 

area. Of the sites that could be classified, there is a fairly even distribution of types 

across the full range of possible structures. The spread in types is encouraging and 

suggests that meaningful research directions can be framed to explore whether the 

variation is behaviourally significant. Although fewer in number, the spread in types 

identified in the British dataset contrasts with the results from the Southern High Plains 

where high numbers of features with low structural integrity were identified. This result 

suggests that although Mesolithic LTFs are harder to encounter, they have a high 
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generally higher likelihood of structural preservation and, therefore, increased potential 
for meaningful interpretation. 

Summary and Conclusions 

Although the result of undoubtedly very different populations, the physical evidence for 

domestic fire technology utilised by hunter-gatherer groups occupying southern Britain 

in the early Holocene is not overtly dissimilar to that observed on the Southern High 

Plains of North America. As on the High Plains, evidence for domestic fire technology 

has been largely undervalued by the archaeological community as the technological 

`poor relation' of the more accepted hunter-gatherer technologies, notably stones and 
bones. The reasons for this situation are numerous and the conception that a hearth or 

localised thermal feature is a passive element of site furniture has perhaps been the most 
detrimental. 

Nevertheless, considerable research has already taken place and much more is 

predicted to be unearthed in the coming decades. Based on this evidence, there is 

clearly a research need to develop an archaeology of hunter-gatherer domestic fire 

technology within the Southern British study area. Not only would such an approach be 

informative of the fire technologies utilised by post-glacial populations, but it would 

also facilitate the construction of a practical framework for their investigation and 

interpretation. In this way, research agendas and priorities could be identified and met 

in terms of a common dialogue between archaeological professionals within both the 

public and private sectors. 

9.4. Resituating Fire Technology Research in Hunter-Gatherer Studies 

Fire technology is well represented at hunter-gatherer sites identified in the two 

discussed regions and there is little reason to suspect that either is atypical of the wider 

distribution for these features in the archaeological record. Stepping back from the two 

study areas, it is possible then to outline the implications of theoretically refocusing our 

interpretation on these features as culturally constructed technologies worthy of detailed 

recording, analysis, and interpretation. 

As discussed in Chapter 5, sites and features are not physical artefacts in the sense 

that they could be picked up whole and transported back to a museum for display. 

Theoretically at least, a feature could be transported to a museum by means of the 

mechanical removal of a large block of sediment. It does not seem to be likely that a 

museum would want to display such a block and unusual situations aside (e. g. 

207 



waterlogged deposits or rescue situations) there is little practical benefit to undertaking 

such an endeavour. In most cases, features are recorded in the field. 

The simple dichotomy between object and feature recording is stressed here 

because it underscores the relative importance normally assigned to the study of each. 

Artefacts are typically studied by materials specialists who, with a preconceived 

common technological agenda, offer the opportunity for capturing replicable 

quantitative data (see Andrefsky 1998 for examples pertaining to lithic analysis). 

Arbitrary constructs such as sites and features, on the other hand, are at the mercy of 

whoever discovers them. This discoverer may or may not be an expert in their 

recording, but it is highly unlikely that they will have engaged in fieldwork with the 

common agenda for technological research demonstrated by the materials specialists. 

After all, fieldworkers have limited time and more than the feature to worry about. 

Specialists on the other hand have more control over the way they apportion their time 

and energy and are more likely to be senior members of the archaeological community. 

A disjunction is therefore apparent, which privileges the analysis and 
interpretation of portable material culture (studied by the specialist) at the expense of 

sites and features that are encountered by the fieldworker (for a similar argument see 
Lucas 2001). This is particularly a problem in hunter-gatherer archaeology where 

external factors (e. g. low site-encounter rates in the Old World and the methodological 
dominance of survey in North America) have resulted in disproportionate attention 
being placed on objects rather than features. 

Emphasis placed on the investigation of domestic fire technology is not an 

advocation of the rejection of traditional perspectives. Instead, feature-based 

technologies (and sites) provide critical context for the portable material culture and in 

turn can benefit directly from their study. The identification of grinding stones at a site 

next to a large LTF yielding plant materials is an obvious example of this linkage. This 

has clearly been long realised by archaeologists but it seems that too often, 

interpretations look toward the ethnographic record for the quick explanation of site 

structure. 

A commitment to integrating evidence for fire technology as a locus of human 

activity at the site level is required by the archaeological community. This must 

necessarily begin in the field if it is going to be successfully achieved. The low 

cultural/temporal resolution of the interpretative potential observed in the two examined 

geographic regions is a result of the level of recording available at the state level. The 

present project demonstrates a method by which a commitment to technological 
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analysis can be holistically achieved. The resulting coarse-grained framework is the 

first necessary step onto which further sites and high-resolution datasets can be grafted. 
The classification of features by means of the hierarchical key facilitates the 

development of regional aims and objectives, which can be tailored to individual 

programmes of research by archaeologists of all theoretical persuasions. 
For instance, on the Southern High Plains a list of general research values for LTFs 

can be set out: 

High Research Value 

  Any LTF with at least some structural integrity (those that would be classified to the 

left of type-2 ̀ hot-rock clusters' using the hierarchical key); 

  Any LTF with associated faunal and botanical remains that might be useful in 

determining the function of the feature; 

  Any LTF with potential for absolute dating assay. 

  Any LTF with evidence for hunter-gatherer use of fire not associated with 

subsistence activities. 

  Any LTF located in the interior of the Llano Estacado with special importance 

placed on sites associated with Playa basins. 

  Any LTF located along the northwestern portion of the study area along the 

southern margin of the Canadian river valley. 

  Any LTF associated with Paleoindian-type cultural material. 

  Any LTF associated with the Early and Middle Archaic-type cultural material. 

  Any LTF associated with Protohistoric-type cultural material. 
Low Research Value 

  Any LTF with no structural integrity (those that would be classified as type-2 'hot- 

rock clusters' or type-I `no feature' using the hierarchical key). 

Research values are of course relative, and should a new archaeometric technique 

for the absolute dating of LTFs be developed that can reliably be utilised on 

hearthstones, then the mass of hot-rock clusters identified in the dataset might be 

elevated in the priority list. Indeed, researchers working within particular areas of the 

region or within particular time periods may develop their own criteria for assessment. 

The important point is that differential research potential is recognised in the LTF 

dataset prior to fieldwork. With this in mind, the amount of energy devoted to 

recording different LTFs can be apportioned in fluid field situations, as is often the case 

during walking surveys. 
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The realisation that LTFs, when correctly identified, always constitute an in situ 

expression of hunter-gatherer technology is a significant outcome of this research. This 

claim cannot be consistently applied to any other aspects of hunter-gatherer technology 

that have the archaeological visibility of fire technology. Furthermore, the construction 

of a feature requires the careful selection and collection of different resources (fuel, 

hearthstones, food), which have the potential to be preserved and, therefore, identified 

by archaeologists. The use-life of individual features is, therefore, an ideal candidate to 

be studied from a Chalne operatoire perspective (e. g. Thieme 2005). 

The interpretative project has indicated that data generated from the investigation 

of LTFs might usefully be utilized by archaeologists for purposes other than the 

investigation of fire technologies by hunter-gatherer groups. Foremost amongst these is 

the realization that LTFs appear to be excellent proxy indicators for the expected type 

and intensity of site-formation processes. For instance, the observation that hot-rock 

clusters dominate the record of a particular area is useful for planning purposes and also 

for expectations as to the nature of the surficial record when conducting research. 
Clearly, these expectations require groundtruthing and are not a substitute for actually 

conducting fieldwork. 

Also significant is the potential association between LTF location, prehistoric 
demographics, and land-use patterns. Unfortunately, the geospatial patterning of LTFs 

identified for both study areas has been demonstrated to be largely the result of 

taphonomic factors skewing the visibility of sites in particular areas and regions. 

Interpretation of the observed distribution is, therefore, necessarily coarse-grained. The 

potential undoubtedly exists, however, for the development of sophisticated diachronic 

geospatial model, s which can begin to factor in these biases. Continued commitment to 

a long-term regional perspective is clearly required to achieve this goal. 

9.5. Conclusions 

The interpretative project has been successful in identifying and simply classifying the 

material evidence for a significant number of sites with LTFs on the Southern High 

Plains of North America. The success in compiling two disparate datasets suggests that 

there is considerable potential for such approaches to structure the vast bodies of data 

that have been accumulating in various archives for the better part of a century. 

Classification of the data has contributed greatly to understanding the variation in fire 

technology expressed in the regional record both over time and across space. This 

process has also highlighted areas and time periods for which we still know very little. 
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Fine-grained archaeological examples, ethnographic descriptions, and programmes of 

experimental research all complement the development of the wider project and 

ultimately a holistic approach to technological analysis. Ethnographic research, in 

particular, has indicated that fire technology is always a fundamental component of 

hunter-gatherer life (see Figure 2.1. for an overview of the range of technologies 

observed ethnographically). Subsistence-based interpretation, a necessary component 

of an archaeological approach, must be tempered with the realisation that fire 

technologies utilised by hunter-gatherers were often far more complex and 

heterogeneous than the archaeological record alone suggests. 
Variability in the physical manifestation of these frequently encountered feature 

classes is, therefore, potentially behaviourally and culturally meaningful. 

Experimentation has proven that this variation is not always the result of cultural 

variation and is often a product of various site-formation processes that have conspired 

to alter the physical signature observed by the archaeologists. Nonetheless, by 

consistently targeting this feature class as a phenomenon worth studying and by 

situating analysis in a broad regional framework, then behaviourally meaningful 

inferences can be teased out. 

Furthermore, it has been demonstrated that although the Southern High Plains is 

an ideal laboratory for examining hunter-gatherer fire technology, it is not dissimilar to 

any geographic region once inhabited by hunter-gatherer groups. A case study 

exploring the post-glacial archaeological record of Southern Britain confirms the 

general applicability of the wider interpretative project to other regions. Regardless of 

the area of investigation, the underlying objective of the project is to stress the 

importance of focussing analytical attention on fire features. Many calls for new 

directions in hunter-gatherer research have been made in the zeitgeist of a new 

millennium, but few novel and practically achievable approaches have been put 

forward. The present project is demonstrably one such approach. 
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CHAPTER 10 - CONCLUSIONS 

Abstract 
A research programme was developed which utilised four analytical methods to investigate 
hunter-gatherer fire technology on the Southern High Plains of North America. The 
development of a taxonomic key by which future fieldworkers can classy and interpret the fire 
features they record has been critical to the success of the project. Application of this key to the 
Southern High Plains dataset represents the first serious attempt to comprehensively query and 
evaluate feature data in the site files of Texas and New Mexico. Concurrent programmes of 
ethnographic, experimental and archaeological research focussed on important aspects of the 
regional dataset. The research demonstrates that LTFs are the most visible component of 
complex fire technologies and that the analysis of the physical structure and materials 
contained within these features is behaviourally significant. The results confirm that LTFs 

should no longer be arbitrarily interpreted as passive elements of site furniture, and clearly 
demonstrate that a focus on fire features can progress significantly beyond basic descriptive 

recording. On the Southern High Plains two major findings of this research are that shifts in 
domestic fire technologically were apparently the result of increasing resource intensification, 
strongly suggesting human populations living in the region were widening their diet breadth as 
a function of time, and that hunter-gatherer campsites appear to have been preferentially 
located in the ecologically diverse and resource-abundant periphery of the region. The 
development of the research project establishes a baseline and classificatory method by which 
future fieldworkers can integrate LTF data into regional models of fire technology, subsistence, 
and demography. The success of the project on the Southern High Plains and a preliminary 
study in Southern Britain suggest that it might be applied to other geographic regions in which 
the detailed examination of hunter-gatherer fire has yet to be prioritised. 

10.1. Summary of Research 

The completion of a cohesive project that successfully focuses on hunter-gatherer fire 

technology as being behaviourally significant, and that allows LTFs to be meaningfully 

interpreted, represents an original contribution to our understanding of the prehistory of 

the Southern High Plains of North America. The design and implementation of a 

hierarchical key for the classification of LTFs has, for the first, time, allowed two very 

different states' cultural resource databases to be efficiently queried and classified for 

the purposes of technological analysis. Results of this analysis form a baseline from 

which research hypotheses, which target different aspects of domestic fire technology, 

are tested through a cohesive programme of experimental, ethnographic, and fieldwork 

based research. 
The results clearly illustrate that the `campfires' once built by hunter-gatherers 

are a small (but archaeologically visible) component of broad and oftentimes 

sophisticated human uses of fire. Physical variation within these structures, their 

location within the wider landscape, and the methods and energy used in their 

construction and maintenance demonstrate that they are extremely useful for examining 

past human populations. This realisation mediates the ethnographic ̀hearth and home' 

concept that continues to essentialise interpretations of the past, with the evolutionary 
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`calorific machines' that economise and background theoretical propositions regarding 

the controlled use of fire. The conclusion of a focus on small fire features insists that 

archaeologists should now prioritize their investigation by conducting (or participating 

in) regional programmes of research that integrate feature data within holistic 

frameworks for investigation and interpretation that explode our present reliance on 

portable material culture to inform technological modelling. 

10.2. Conclusions of the Project 

10.2.1. Theoretical 

For the most part, the function of LTFs within hunter-gatherer sites has historically been 

uncritically assumed, rather than actively explored by archaeologists (e. g. Sidell et al. 

2002). This situation appears to be largely the result of the strength of ethnographic 

research that has dominated epistemological discussions concerning the dynamic 

features identified as LTFs in the archaeological record. This theoretical 

homogenization of interpretation has previously been observed in European contexts 

(Gamble and Porr 2005) and has resulted in an abstracted perspective of the function of 

LTFs, e. g. as somewhere to gather and tell stories. The result is arguably the perception 

that hunter-gatherer thermal features are more or less similar and are therefore not 

interesting or worth investigating on their own terms. 

In contrast, a significant conclusion of the presented research is that LTFs are 

meaningfully constituted technologic features. The identification of the localised 

anthropogenic use of fire in the archaeological record always indicates at least a 

temporary cessation of movement. Conceptualised from a landscape perspective, the 

decision to build an LTF can be used as an important theoretical construct in 

understanding indigenous preferences for particular places. At a smaller scale, the 

processes involved in the construction, use-life, and abandonment of an LTF are the 

embodiment of the concept of human agency in the production of technology (cf. 

Dobres 2000). Furthermore, the extended use-life of these features, the ability to study 

them in situ, and their relationship to surrounding artefact scatters make them ideally 

suited to investigation through a technological chaine operatoire. This is similar to but 

much more the case than Pauketat and Alt's (2005) "agency in a postmold" (posthole) 

because LTFs arguably have a much more fundamental relationship to situating human 

activities in relation to a single feature. 
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10.2.2. Site-Scale 

Emphasis on LTFs complements portable material culture approaches in providing 

greater site-level context to the archaeological observation of human behaviours. A 

basic component of this research project was to place the examination of thermal 

features squarely in this site-specific context. A significant conclusion then is that the 

variability identified in technologic processes during the creation and use-life of LTFs 

directly relates to the spatial structuring of human behaviour in relation to the feature. 

This relationship is often not clear because active site-formation processes, subsequent 

occupation debris, and the conflated time-scales presented by the archaeological record 

act to cloud interpretative potential. Nevertheless, if the function of a specific feature 

can be identified, for instance, as an earth-oven facility, then not only can something be 

said of the type of food being processed, but also about the effort put into the 

construction of the facility and the length of potential occupation. Site-level 

observations should expect such facilities to be at the periphery of occupation areas as 

they provide little indirect benefits (heat and light). This situation should therefore, be 

reflected in limited material evidence for activities taking place in direct relationship to 

the identified feature. In our haste to put actors into the past, we should do so from an 

informed perspective and not in a manner transplanted directly from ethnographic 

observation. By foregrounding the role of LTFs at a site scale, this project allows for a 

contextualised interpretative relationship between humans and thermal features to be 

developed rather than one in which the site furniture forms a passive backdrop for 

human behaviour. 

The construction of an overarching research framework allowed for the holistic 

inclusion of archaeometric methods that otherwise tend to be seen as separate from the 

interpretation of the archaeological record beyond the site level. In this sense, the non- 

specialist may be able to observe that if lipid analysis produced useful results for a type- 

12 LTF from Garza County, then it may well be applicable to a type 12 under 

excavation in Borden County. The two results can be compared with the potential for 

deriving behaviourally meaningful inferences. My point is that the research framework 

draws analytical focus towards building useful datasets that can be related to regional 

prehistory. This methodological cookbook allows some of the mystery and atomism to 

be removed from the analysis of features and allows modern political modes of Cultural 

Resource Management (CRM)-based investigations positively to contribute to the active 

production of regional frameworks of knowledge. 
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10.2.3. Regional 

If the identification of campsites is useful to hunter-gatherer research questions in 

general, then the development of a regional dataset, based on the presence or absence of 

LTFs, facilitates an important step in establishing a qualitative structure with which to 

classify site data. This dataset makes the assumption that campsites can be identified 

from the archaeological evidence for thermal features and is therefore in error where 

thermal features were not constructed, or where the evidence for them has been 

removed by subsequent site-formation processes. Nevertheless, based on the available 

evidence, the presence or absence of LTFs does appear to be a useful conceptual 

method for qualifying the presence or absence of campsite activities. 

The development of a qualitative structure for the classification of the regional 

record facilitates, in general, incorporation of the archaeological record already 
investigated within a region. The model, therefore, has the ability to rapidly generate a 

set of quantitative characteristics, which can be examined in the construction of the 

qualitative structure. Application of the latter facilitates prioritization of particular 
feature classes, geographic areas, and geomorphologic contexts, allowing archaeologists 

to be proactive rather than reactive in the creation of research designs. This is an 
important consideration when presented with the difficult economic/political constraints 

of modern research. The framework facilitates rapid assessment of what to and what 

not to investigate, and how to go about it. 

The Southern High Plains 

The examination of the Southern High Plains archaeological record indicates that LTFs 

are routinely identified or inferred during all types of archaeological investigation. 

Analysis of the spatial distribution of sites containing these feature types indicates that 

they are most frequently recorded at the periphery of the region along the eroding 

Caprock escarpment. Where identified in the interior of the region, LTF sites tend to be 

located along the course of the incised drainage systems (known as draws). On the 

basis of only this evidence, the location of hunter-gatherer campsites appears to be 

directly related to important economic resources, such as the water contained within the 

draw systems and the greater diversity of flora and fauna found at the periphery of the 

region (Boyd 1995). 

Application of the hierarchical key to the LTF dataset indicates that the situation 

is much more complex. The results demonstrate that the dataset is dominated by 

surface scatters of hearthstones that are most likely to be encountered during survey 

modes of research. The intensity of sites located at the edge of the region and the 
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number of LTF features comprised of hearthstone clusters only are positively correlated. 

The periphery of the region is also the most dynamic in terms of erosional processes. It 

is perhaps not surprising then that the highest frequency of features should be found in 

these areas. In contrast, buried, structurally intact features are more likely to be 

encountered in the interior of the region within the late Quaternary valley fill of the 

incised draw systems (e. g. Johnson and Holliday 1995,2004). Examination of the 

modem land ownership and land-use strategies in the interior of the region indicates that 

the prehistoric record is most likely to be highly obscured and in some cases destroyed 

by agricultural development during the twentieth century. 

The quantitative dataset, therefore, indicates that LTF will probably be 

encountered in surveys undertaken at the periphery of the Southern High Plains. 

Specifically, the eroding eastern escarpment and western Mescalero escarpment appear 

to have a high potential for encountering LTFs, although again this is likely to be the 

result of twentieth-century land-use strategies rather than prehistoric occupation 

preferences. Profuse LTFs in contexts easily visible to survey crews should be expected 
in these areas, they are also the areas indicated by the hierarchical key as containing the 

lowest research potential due to the highly dynamic nature of this landscape setting. In 

contrast, the qualitative dataset indicates that deeply buried sites with the highest 

research potential are relatively few in number and are most likely to be located within 

the interior of the area in the incised draw systems. This spatial model is obviously 

useful when considering the theoretical and practical considerations of conducting 

research on the Southern High Plains. 

The reality of imposing a qualitative structure for the assessment of LTFs enables 

cultural resource managers, planners, and state officials to more objectively assess the 

significance of a site without having been involved in the fieldwork. This is particularly 

important as the discovery of an LTF during the testing phase of a cultural resource 

project is generally taken to be significant as it implies the presence of in situ traces of 

past cultural activities. If cultural resource managers were supplied with a qualitative 

classification of the type of feature encountered, they could quickly place this discovery 

within a spatiotemporal regional framework, assess its significance, and devise research 

strategies to maximise research potential if subsequent field activities were warranted. 

Limited fieldwork has confirmed general trends in the data and highlighted the 

need to situate site-level research designs within the wider expectations identified for 

the region. Developing from the trends identified in the regional dataset, experimental 

research has focussed on the active examination of physical variables associated with 
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hot-rock technology and site-formation processes. These experiments have shown that 

on the Southern High Plains, hot-rocks can provide meaningful behavioural inferences, 

even when physical LTF features are not present. Two important conclusions of these 

experiments indicate that potentially predictable relationships appear to exist between 

firing temperature, coloration, fracture, and weight loss; and that hot-rock technology is 

essentially reductive and hearthstones are a non-renewable component that may be 

profitably analyzed in terms of economic benefit, redundancy, and re-cycling 

(Backhouse et al. 2005: 712). Further development of this experimental programme 

should be undertaken in concert with the quantitative and qualitative LTF datasets, thus 

facilitating further critical examination and interpretation of the archaeological record of 

the Southern High Plains. 

Southern Britain 

Survey of the distribution of sites located in the Southern British research area indicate 

that hunter-gatherer sites containing LTFs are most likely to be encountered in the south 

and east of the area. These sites tend to be deeply buried and, therefore, are not 

typically observed during surface surveys. The buried context of hunter-gatherer sites 

in south-eastern English counties has resulted in fewer sites being identified, as 

compared to the Southern High Plains dataset. Qualitative analysis, however, suggests 

that these sites have a generally higher research potential due to the increased likelihood 

for encountering relatively intact features. Furthermore, a brief examination of the year 

of investigation indicates that an increasing trend in the identification of sites appears to 

be occurring. Ongoing coastal erosion, advances in archaeological techniques, and 

large-scale excavation in advance of major construction projects all appear to be 

responsible for this trend. The British dataset, therefore, has high potential for the 

development of a research structure that allows the disparate evidence for LTFs to be 

brought together and examined. 

The relative rarity of hunter-gatherer sites identified within the British study area 

and the abundance of later prehistoric remains from sedentary societies have arguably 

contributed to the academic short-shrift afforded to the investigation of post-glacial 

LTFs. This unfortunate situation has resulted in the adoption of uncritical interpretative 

structures, which often serve to effectively decontextualise the importance of site data in 

favour of the recovery of artefacts of transportable material culture (stones and bones). 

The identification of LTFs at numerous well-excavated sites throughout the research 

area is, however, a cause for optimism, and clearly indicates the need for the 
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development of a research project similar to that developed for the Southern High 

Plains. 

10.2.4. Heuristic 

The dynamic nature of thermal-feature technology requires experimental archaeology 
be undertaken in order to examine and test the validity of physical processes and 

observations inferred from the archaeological record. Drawing from the collective 

regional record and site-specific examples, simple hypothesis testing can yield 

significant results for explaining LTFs across a range of scales. Experimental research 

conducted for the Southern High Plains dataset (Appendices 1-4) focussed primarily on 

the active investigation of hot-rock technologies and site-formation processes. The 

results of these experiments, when situated within a regional perspective, help to 

restructure the focus of future research strategies by predicting the types of evidence to 
look for, where to expect it, and the physical characteristics of the types(s) of LTFs 

represented. 
Experimental archaeology engages the archaeologists with largely unfamiliar 

technology. An indirect benefit is, therefore, the self-reflexive pedagogy of learning 

what is and what is not involved in working with different elements of fire-based 

technologies. In this sense, the project engages a type of phenomenological linkage 

between the investigator and technology (e. g. Townend 2002). Obviously, there is no 

psychological inference inferred in this process; however, the material engagement does 

allow for processes to be experienced that are not normal during typical archaeological 

engagements with the material record. Examining LTFs from a practical experience of 

engagement certainly helps when conceptualising the time and energy requirements that 

would have been needed to be invested in different types of features. In addition, less 

formal observations of how far to be away from the fire when working with the flame, 

when to add fuel, or how hot-rocks will perform given the daily weather were all 

intuitively instructive. The realization that a significant range of physical processes 

useful in the examination of pyrotechnologic strategies can be explored through 

experimental research is a powerful argument for the continued development of the 

experimental research programme. 

In archaeological terms, experimental archaeology always seeks to explore 

processes within relatively short time ranges. The realization is that chaine operatoire- 

type technologic analyses are ideally suited for investigating dynamic features such as 

LTFs. Put another way, all we see in the archaeological record is the static remains 
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(some hot-rocks and maybe some charcoal if we are lucky). In contrast, making an 

experimental hearth requires the collection of fuel, excavation of a pit, collection of 

food to cook, preparation of fuel and food, lighting of fuel, maintaining the fire once lit, 

etc. 

Experimental studies can reveal important indirect processes that require 

explanation when considering the archaeological record. For example, the production 

and transmission of light and heat at a site scale in relation to artefact scatters or the 

post-depositional erosion processes acting to break up features. Louis Binford's 

ethnographic observations hint at the physical relationships between thermal features 

and human behaviour; however, his major interest was in actions that resulted in the 

discard or placement of items as they then entered the archaeological record (Binford 

1978: 333) and not the features as active components of site structure per se. 

In a similar sense to the experimental work, ethnographic research can open up 

the range of possibilities for technology and symbolism commensurate with the creation 

of an LTF. Ethnographic research often illustrates that people's actions are often highly 

unstructured in relation to LTF use (Galanidou 2000). Symbolic acts such as needing to 

throw bones in a fire to appease spirits or being afraid of the dark are not measured by 

economic models but were very important to people and the subsequent formation of 
the archaeological record. 

Perhaps the most obvious conclusion that can be drawn from the ethnographic 

record is that not all LTFs were used for cooking purposes. The observed variability in 

features (many with similar archaeological signatures) should be a cause of concern to 

archaeologists eager to fit LTFs into economic models of optimisation. The 

ethnographic record indicates that a huge range of human activities involves the use of 
fire and unfortunately, for archaeologists, the material remains of many of these 

activities leave very similar archaeological signatures. Great care, therefore, needs to be 

taken in assessing the context of a particular feature or features prior to placement 

within behavioural models, which when extended to a regional scale, can have profound 
impacts on our understanding of prehistoric lives. 

10.2.5. Potential for Extension 

The presented framework for investigating LTFs is a useful scheme that opens up new 

avenues for research that are applicable to the examination of the archaeological record 

in any regional context. The first stage of the research model engages with poor, patchy 

datasets that have been accumulated over ca. 100 years of archaeological research. This 
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is a situation that is true in most regions globally and is not restricted to the 

archaeological record of the Southern High Plains. The effectiveness of the model is 

that it acknowledges that hunter-gatherer archaeological sites are comparatively rare in 

the regional record. Therefore, it is imperative that we build research structures that 

incorporate what little data we have already collected, no matter how poor we perceive 
it to be. The model presented in this thesis uses and then builds on previous research by 

generating a baseline with which to question our current state of knowledge. This 

process is appropriate to any region in which at least some prior research has been 

undertaken, no matter how poorly it may (or may not) have been recorded. 
The emphasis of hunter-gatherer research on elements of small-scale discarded 

material culture (which can be removed to museums) appears to be a fairly universal 

phenomenon. Therefore, the analysis of LTFs is almost always deficient in most 
discussions of hunter-gatherer archaeology. This realization indicates that there is a 

high potential for extension of the current research programme to other regions. 

10.3. Limitations 

The research framework is scaled to highlight regional patterns of archaeological data. 

The arbitrary division of the landscape into physiographic regions based on 

topographic/environmental datacan be criticized in the extent to which it had any 

relevance to cultural occupation and movement (Fish and Kowalewski 1990). 

The data used in the present study include only LTFs that have, for whatever 

reason, an identifiable archaeological signature. On the Southern High Plains, the use 

of hearthstones in hot-rock technology has probably skewed the archaeological record 

towards their distribution. This is due to the increased likelihood for preservation and 

visibility on the modern ground surface during surveys long after the feature that once 

contained them has been eradicated by the natural processes of deflation and eolian 

transport. In consequence, LTF technologies that did not use hot-rocks are most likely 

to be severely underrepresented in the regional record. 

10.4. Suggestions for Future Research 

Future research should continue to develop and assess the usefulness of the project to 

the archaeological record of the North American, Southern High Plains. Experimental 

research should concentrate on examining basic and often assumed properties of 

physical structures and materials. This research should concentrate on the 

transformative nature of fire-material relationships that are often highly dynamic and 
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result in the physical remains recovered in the archaeological record. Suggestions for 

further experimental research include: 

Data Capture and Organisation 

The development of a database of fuel-type properties qualified in terms of 

energy output, intensity, longevity of burn, and performance characteristics 

with reference to different thermal-feature types. 

The development of a hot-rock utility index based on type of material, 

abundance in local setting, likeliness to fracture, energy retentive 

characteristics, and performance characteristics with reference to different 

thermal-feature types. 

The development of a large-scale radiocarbon database is critical to unifying 

regional attempts to characterise North American datasets. 

Site reports should be made available electronically and integrated with the 

sites records systems. 
Ethnographic 

Compilation of the ethnographic evidence for Native American use of fire for 

the North American continent as a reference work intended for archaeological 

researchers. 

Experimentation 

" Building dataset on cooking various food resources using different techniques 

and structural facilities. 

" Examination of labour requirements in building and maintaining different 

types of LTFs. 

" Continued development of experiments that examine the role of site- formation 

processes in structuring the types of LTF identified in the archaeological record. 

Archaeological Research 

" The development of standardised procedures for recording localised thermal 

features. 

" Development of the investigation of the relationship between artefact 

distributions surrounding different types of LTFs. 

" Prioritisation of macro and micro botanical sampling procedures to determine 

the role of plant resources in prehistoric diets. 

" Prioritisation of the collection of samples for absolute dating assay. 
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The time and energy required to compile, store, manage, and house regional 
datasets of hunter-gatherer thermal-feature technology is clearly justified in its dual 

potential to inform interpretative models of hunter-gatherer subsistence and also to 

inform research planning strategies concerning what areas to target, what samples to 

collect, and how to go about the practical concerns of investigation. It is suggested that 

research structures such as this one could be housed at regional higher-education centres 

and made explicit through web-based technologies available to be queried and 

supplemented by local heritage sector contractors. 

Drawing together the rich history of archaeological research within a framework 

of knowledge sharing and dissemination will undoubtedly facilitate a broader 

understanding of LTFs and the hunter-gatherer groups that constructed them. In the 

end, then the creation of an explicit `pyroarchaeology' is moot, for what are required are 

active frameworks of knowledge-building with which to contextualise all aspects of 

prehistory and thus avoid the specificity of a past re-created around a single object or 

artefact class. 
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