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CHAPTER I 

INTRODUCTION 

Archaeological deposits are used to demonstrate human activity or activities at a site. 

The archaeological record, as exhibited in these deposits, is a creation or consequence of 

a cuhural system that is suggestive of the past human activity. As such, the 

archaeological objective is to understand the relationship between the dynamics of a 

living system in the past and the material by-products that contribute to the formation of 

the remaining archaeological record (Binford, 1980). In all archaeological sites but 

particularly poorly preserved deposits where stone tools and production debris are often 

the only surviving evidence of site function, technological evidence is particularly 

important to understanding human behavior and activities (Cowan, 1999). One approach 

to investigating playa sites on the Southern High Plains where lithics form not only the 

primary evidence but also many times the only evidence of prehistoric human occupation 

is to analyze the technical correlates of mobility as expressed in this lithic record. The 

function of a site and the mobility patterns of persons using a site may be determined 

with respect to the production, use, and maintenance of tools (Cowan, 1999). 

The purpose of this study is to determine the mobility pattems and site function at the 

Colston Playa located in Floyd County, Texas. 

Geography of the Southem High Plains 

The Southern High Plains, also known as the Llano Estacado, is an extensi\e plateau 

covering approximately 130,000 km- that encompasses southeastern New Mexico and 



West Texas and comprises the southernmost portion of the High Plains (Hollida\'. 1985a, 

1995b; Johnson 1987b; Johnson and Holliday. 1989). The Southem High Plains are a 

remnant plateau formed from the southernmost remaining deposits of the Miocene 

Ogallala Formation (Holliday, 1985a, 1995b; Johnson 1987b; Johnson and Holliday, 

1989). Escarpments along the western, northern, and eastem sides of the plateau define 

the Southem High Plains. The western and northern escarpments separate the Southem 

High Plains from the Pecos River Valley and the Canadian River respectiveh". Erosion 

by tributaries of the Red, Brazos, and Colorado rivers form the eastem escarpment. The 

southem boundary of the Southem High Plains has no topographical delineation from the 

Edwards Plateau of Central Texas but is recognized by the most northern out crops of 

Edwards limestone (Reeves, 1972: Mead et al., 1974). 

The Southern High Plains is an almost featureless plain and one of the most level 

regions in the United States. A regional slope to the southeast exists with altitudes 

ranging from 1700m in the northwest to 750m in the southeast (Holliday, 1985, 1995: 

Johnson 1987; Johnson and Holliday, 1989). This elevation difference gives the 

Southem High Plains a southeastern slope of about 1.7m/km (Graft, 1987). Thousands of 

small playas and salinas that mark the plateau are the only topographic relief (Sabin and 

Holliday. 1995). Playas are flat-floored ephemeral lakes that are characteristic of the 

High Plains with a decreasing areal density as the plains move northward into Wyoming 

and Nebraska (Holliday, 1995a). Salines often are associated with springs and thought to 

have evolved from smaller playa basins in settings where infiltration of ground \\ ater has 

lead to the dissolution and collapse of the underlying Permian salts (Holliday. 1995a). 

Mainly resulting from post-Pliocene wind deflation, the playas contain the onh available 



surface water on the Southem High Plains (Holliday, 1995a). Although permanent 

streams on the Southem High Plains are lacking, a number of tributaries of the Red, 

Brazos, and Colorado rivers carved valleys up to 15m deep that occasionalh' have 

flowing water (Holliday 1995b). Several large dune fields present on the Southem High 

Plains often clog these tributaries restricting the flow of water (Reeves, 1972: Meade et 

al., 1974). 

Geology of the Southern High Plains 

The Southem High Plains has regional bedrock consisting of Paleozoic and Mesozoic 

sedimentary rocks, deposited across a foundation of Permian and Triassic redbeds with 

Cretaceous limestone, shale, and sandstone sometimes occurring between these 

formations (Meade et al., 1974). The formation of the High Plains began approximateh 

60 million yrs ago as soils and other materials from the Rocky Mountains were eroded 

and deposited as alluvial fans (Holliday, 1990a). These alluvial fans were eroded and 

buried under extensive deposits during the Tertiary. The majority of these Cenozoic 

deposits are Miocene and Pliocene alluvial and aeolian sediments of the Ogallala 

Formation (Gustavson and Winkler, 1988; Reeves, 1972; Winkler. 1987). 

The Ogallala Formation provides the major aquifer for the Southem High Plains 

(Brune, 1981). This aquifer inset locally by the Phocene-age Blanco Formation, an 

extensive lacustrine deposit of dolomites and sands deposited in large east-to-west 

trending basins that cut into the overlying Ogallala Formation (Holliday. 1989a). The 

upper Ogallala Formation is characterized by a thick calcrete (caliche) horizon that forms 

the deposit known locally as the as "caprock caliche" because it is a prominent ledge-



forming unit along the top of the plateau escarpment (Holliday, 1990a). Upper Ogallala 

sands are the base material of this silicified calcrete thought to be an ancient calcic 

horizon of secondary calcium carbonate enrichment in the soil profile (Holliday, 1988). 

Chronology of the Environment and Culture on the Southem High Plains 

Environmental and cultural periods on the Southem High Plains are discussed within 

the framework of observable geologic periods. Major environmental events are based on 

geological, geomorphological, and vertebrate paleontological work (Holliday. 1985a. 

1985b, 1985c, 1989a, 1995a, 1995b; Johnson, 1986, 1987a, 1987b). The late 

Pleistocene covers the time from 25,000 to 11,000 yrs B.P.; the early Holocene from post 

11,000 to 7.500 yrs B.P.; the middle Holocene post 7,500 to 4.500 B.P.: and the late 

Holocene as post 4,500 yrs B.P.. The geological periods sometimes intersect the cultural 

divisions as found in the archaeological record. Climatic and environmental 

reconstructions of these periods are based on sets of biological and geological (Johnson, 

1987a; Holliday, 1995a, 1995b). 

Five general culttiral periods are recognized on the Southem High Plains. These 

periods are: Paleoindian (11,500 to 8,500 yrs ago): Archaic (8,500 to 2,000 yrs ago): 

Ceramic (2,000 yrs ago to ca. AD 1450); Protohistoric (ca. AD 1450 to AD 1650); and 

Historic (ca. AD 1650 to the present) (Johnson, 1995a, 1995b; Johnson and Holliday, 

1993, 1995; Holliday, 1995a, 1995b). The Paleoindian Period encompasses the transition 

from the late Pleistocene to the early Holocene when earh peoples on the Southern High 

Plains hunted the now extinct megafauna (Johnson, 1995a, 1995b: Johnson and Holliday. 

1993, 1995b; Holliday, 1995a, 1995b). The Archaic Period is characterized by the 
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methodical incorporation of plants usage into the subsistence base from the later part of 

the early to late Holocene (Johnson, 1995a, 1995b; Johnson and Holliday, 1993. 1995: 

Holliday, 1995a, 1995b). Ceramics and arrow points in the archaeological record 

characterize the late Holocene Ceramic Period (Johnson, 1995a, 1995b; Johnson and 

Holliday, 1993, 1995; Holliday. 1995a, 1995b). The Protohistoric Period covers the time 

when Europeans were in the area but their influence was not found in the aboriginal 

material culture or the archaeological record (Johnson, 1995a, 1995b; Johnson and 

Holliday, 1993, 1995; Holliday, 1995a, 1995b). The Historic Period is punctuated b\ 

European material culture in the archaeological record and includes both aboriginal and 

Anglo-European occupations (Johnson, 1995a, 1995b; Johnson and Holliday, 1993, 

1995; Holliday, 1995a, 1995b). 

Culturally, the late Pleistocene covers the pre-Clovis and Clovis periods. The 

existence of a pre-CIovis Period was the subject of an intense debate within the 

archaeological community (Lynch, 1990; Bryan, 1978, 1986; Dillehay and Meltzer, 

1991) that focused on the question of when people first entered the Americas and what 

type of evidence is acceptable to prove this point. This controversy seems to have been 

settled with the discovery at Monte Verde in Chile of a pre-Clovis occupation dating to 

12,500 B.P. (Dillehay, 1997: Dillehay and Grayson, 1998). However, not all scholars are 

convinced (Rooseveh, 2000a, 2000b). 

The Paleoindian Period on the Southern High Plains is divided into four observable 

times based upon distinct projectile point types that represents the Paleoindian culture 

through tightly clustered radiocarbon ages (Johnson and Holliday, 1989. 1995). The 

Paleoindian Period is subdivided into the following cultures: Clovis (11,500 to 11,000 yrs 



B.P.); Folsom (10,800 to 10,300 yrs B.P.); Plainview (ca. 10,000 yrs B.P.): and Firstview 

(ca. 8,600 yrs B.P.). 

On the Southem High Plains, 11,000 yrs B.P. marked the end of biotic and 

ecosystemic Wisconsin conditions as well as the boundar\' between the Pleistocene and 

Holocene (Baker, 1983; Johnson, 1976, 1986, 1987, 1991: Haynes, 1975. 1991). This 

climatic and environmental transition continued into the late Paleoindian Period 

(Johnson, 1986a, 1987b; Holiday, 1995a, 1995b). This transition is denoted by an 

accelerated warming trend, increased armual temperature fluctuation, greater seasonalit}", 

and widespread extinctions of Pleistocene megafauna as well as a higher mean annual 

temperature than previous with warmer summers and cooler winters characteristic of the 

Folsom drought (Johnson, 1986a, 1987b, Holliday, 1999). These climatic conditions 

reflected less equitable conditions than in the Pleistocene but better than present 

conditions. Perennial streams existed in some of the lower draws and extensive weedy 

freshwater ponds with fluctuating water levels were in the valley axes in upper reaches 

(Holliday, 1984, 1986, 1999). 

During this transition, mixed grasslands became the dominant vegetation, with 

deciduous trees scattered on the slopes of draws and around ponds (Holliday, 1986; 

Johnson, 1987a). However, by 10,000 B.P., the ponds became muddy marshes and many 

streams stopped flowing while the playas and salinas of the uplands continued to have 

seasonal or perermial freshwater (Holliday, 1995a, 1995b). Sand sheets formed locally 

in lowland settings indicating a reduced vegetation cover and the vanishing stages of 

existing pluvial conditions on the Southem High Plains (Holliday, 1995a, 1995b). These 



conditions are characteristic of the Folsom and Plainview periods on the Southem High 

Plains (Holliday and Allen, 1997). 

During the Firstview Period on the Southem High Plains at roughly 8.600 B.P. >TS. 

early Holocene warming and drying trends were intensifying. These trends were 

characterized by decreasing precipitation and rising summer temperatures (Hollida>-, 

1995a, 1995b; Johnson, 1987a). Intermittent droughts and shallow surface water 

resources marked the end of the pluvial period and the starting point for development of 

modern climatic conditions (Holliday, 1995a, 1995b). Greater temperature fluctuations, 

decreasing rainfall, and lower humidity were expressed more seasonally. During this 

period, desert plains grasslands and alkaline marshes dominated the draws and a short 

grass prairie dominated the uplands (Johnson, 1987a; Holliday, 1995b). Locally, 

freshwater marshlands had emergent vegetation and sedge beds that graded into the 

better-drained valley floors and margins with mixed grass prairie (Johnson, 1986a, 

1987b; Holliday, 1995b). Evaporation of surface water and reduction of precipitation 

caused a reduction in ground water seepage and a reduction in the flow of springs 

(Holliday, 1995b). Aeolian sediment deposition in the draws and as dunes became 

increasingly common while playas and salinas held water seasonally and accumulated 

locally produced aeolian sediments (Holliday, 1995a, 1997). 

A continued decrease in available moisture and humidity reflected the intensification 

of a more seasonal warming and drying trend during the later part of the earh Holocene 

(Holliday, 1997). Hard water, alkaline marshes, localized draining, and aeolian sediment 

deposition in the draws were characteristic of the later part of the earh Holocene 

(Holliday. 1985a, 1989a, 1995a, 1995b). Sedge beds and wet meadows marshes 
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disappeared and a treeless mixed grass prairie surrounded the valley axes marshes 

(Holliday, 1985a, 1989a, 1995a, 1995b; Johnson, 1987a). 

By about 6,000 yrs B.P., significant accumulations of marl existed in the lakes and 

marshes in the draws (Holliday, 1989a, 1995a, 1995b). However, the dominant 

sedimentation across the region was from wind-blown material (Hollida\-, 1989a, 1995a, 

1995b). Widespread episodic aeolian sedimentation occurred from around 9.000 until 

5,500 yrs B.P. and between 5,500 and 4,500 yrs B.P.. climaxing in the filling in of draws, 

creation of sand dimes, and expansion of lunettes in the region and local sedimentation in 

playa lunettes (Holliday, 1989a, 1995a, 1995b). This aeolian activity marked the period 

of peak aridity known at the Ahithermal (6,500 to 4.500 yrs B.P.; Holliday. 1995a, 

1995b). 

The Altithermal is an era in which conditions were hot, dry, and dusty. That time 

coincides with the Middle Archaic Period (Holliday, 1989a; Johnson and Holliday. 

1986). The immense accumulation of aeolian sediments suggests a further reduction in 

vegetation cover most likely due to increased temperatures and decreasing effective 

precipitation (Holliday, 1989a; Johnson and Holliday, 1986). Aeolian sediments 

accumulated as sand dunes, limettes, and in playa basins because of the reduced 

vegetation cover and wind deflation of the surface soils brought about by drought on the 

Southem High Plains during the Middle Archaic Period (Holliday, 1997). Bison 

dentition during the Altithermal shows abnormalities reflecting in excessive grit on the 

vegetation and poor range conditions (Johnson and Holliday. 1986). The presence of 

yellow-faced gophers on the Southem High Plains is further indications that semiarid to 

arid conditions were present (Johnson, 1986a, 1987b). Environmental conditions on the 
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Southem High Plains during the Altithermal were probably desert-plains grassland in 

which open treeless grasslands covered the valleys caused by greath decreasing available 

surface water (Holliday, 1989a; Johnson and Holliday, 1986). 

During much of the late Holocene, little deposition or erosion occurred resulting in 

the middle Holocene sediments often being modified strongly by pedogensis (Hollida>, 

1985b, 1995a, 1995b, 1997). Locally, some deposition occurred within the last several 

thousand yrs and aeolian sedimentation in the large dune fields and lunettes appear to be 

less than 2,000 yrs old (Holliday, 1985b, 1995a, 1995b, 1997: Haynes, 1975, 1991). 

Marsh sediments appear to be common along the draw floors during the late Holocene 

(Holliday, 1985b, 1995a, 1995b). Several relatively short-term localized droughts are 

suggested by the varied occurrences of aeolian sediments (Holliday, 1985b, 1995a, 

1995b, 1997). 

The Late Archaic and early Ceramic periods are associated with the landscape 

stability and environmental changes that persist into modem times beginning around 

4,500 yrs B.P. when the climate began to ameliorate and return to wetter and cooler 

conditions (Holliday, 1985c, 1985d, 1988a, 1990a, 1995a, 1995b; Johnson, 1987a). 

During this time, sedimentation ceased, little wind erosion occurred, and vegetation co\'er 

was stable. The Lubbock Lake Soil and similar soils formed at various localities 

(Holliday, 1985c, 1985d, 1988a, 1990a, 1995a, 1995b). Range conditions improved and 

a mixed grass prairie replaced the desert plains grasslands. With a resurgence of springs, 

localized marshlands returned to the valley axes and occasional hardwood trees were 

found in the draws and in the uplands (Holhday, 1985c. 1985d. 1988a. 1990a. 1995a; 

Johnson 1987a). 



A pattem of episodic drought began about 2.000 yrs B.P. as indicated b\' minor 

departures towards aridity through increased temperatures and decreased effecti\e 

moisture (Holliday, 1985c, 1985d, 1988a, 1990a, 1995a, 1995b; Johnson. 1987a). This 

pattem continues today and is associated with the later Ceramic, Protohistoric, and 

Historic periods. While these droughts appear not to have been severe enough to alter the 

faunal communities of the Southem High Plains, they are severe enough to cause 

vegetation thinning and surface erosion leading to deposition and alteration of the 

landscape (Holliday, 1985a, 1990a; Johnson, 1987b). Periodic droughts became 

progressively less severe and shorter on the Southem High Plains within the last thousand 

years (Holliday, 1985b, 1995a, 1995b). 

Slope wash and aeolian sedimentation occurred in the upper reaches of the draws 

without spring activity at this time (Holliday, 1985a, 1995a, 1995b). A spring-fed stream 

and wet meadow-marshland complex existed along valley axes for the past 1,000 >TS in 

the lower draw reaches (Holliday, 1985a, 1995a, 1995b; Johnson 1987a). Native walnut, 

hackberry, and mesquite grew along the valley floor and slopes and the mesquite savanna 

surrounding a riparian marshland complex characterizes local environments in the later 

Ceramic, Protohistoric, and Historic periods (Johnson, 1987b). 

Quaternary Upland Soils of the Southern High Plains 

The upland surface soils are from 3 to 12m thick and formed primarih in aeolian 

sands that cover the Blackwater Draw Formation. These soils show good structure and 

soil development in their profiles throughout the formation in most areas (Soil Sur\ e\ 

Staff, 1975). During periods of low rainfall and high winds blowing southwest to 
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northeast. Pleistocene soils were developed that had a higher concentration of sand in the 

southem and western parts of the Southern High Plains and a higher concentration of cla\' 

exhibited in the northern and eastem areas on the Southem High Plains (Hollida\, 

1989a). Highly calcareous soils formed utilizing the caliche cap as the base material in 

areas where the Ogallala Formation either intersects or is close to the surface (Hollida\-. 

1989a). The most common soil types on the Southem High Plains include sand> cla>-

loams, clay loams, and clays that are interbedded with soft, pinkish-white layers of 

caliche (Blackstock, 1979). 

Climate, topography, biota, and time are factors involved in soil formation. Playa 

soils and entisols or vertisols of lunettes show little profile development (Hollida\, 1995). 

Generally, moUisol or alfisol upland soils have well-expressed soil horizons (Blackstock, 

1979). 

Accumulation of organic matter in the soils is through oxidation processes that 

consume most organic materials as they decay (Soil Service Staff, 1975). Warm 

temperatures on the Southem High Plains further restrict organic matter accumulation in 

the upland soils (Soil Service Staff, 1975). Moisture rarely penetrates deeply into the 

upland soils because of high rates of evaporation (Sanders, 1962). This combination of 

high evaporation rates and poor soil penetration is conducive to caliche deposition within 

the zone of illuviation (Sanders, 1962). Throughout most of the Southem High Plains, a 

layer of enriched calcium carbonate occurs at a depth between 25 and 150cm. In some 

soil profiles, however, free carbonates may occur throughout the profile (Sanders, 1962). 
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Modem Weather and Climate on the Southem High Plains 

The modem climate on the Southem High Plains is semiarid, continental, and 

uniform (NOAA, 1982) and is classified as a dry, mid-lafitude semi-desert (Strahler and 

Strahler, 1983). The Southem High Plains mid-latitude location, distance from the Gulf 

of Mexico, and a natural lifting of air from the south and southeast caused by the terrain 

sloping upward along the Texas-New Mexico border (Haragan, 1983). factors into the 

climate of the region. The average high temperature on the Southem High Plains in Juh-

is 34°C. Temperatures above 38°C, however, are common in the summer months. The 

average low temperature in January is -4°C (Haragan, 1983). The Southem High Plains 

receives an average of 45 centimeters of precipitation annually: however, evaporation 

usually exceeds precipitation (Bomar, 1995). Other common weather conditions on the 

Southem High Plains are cold fronts, stationary fronts, tomados, and dust storms (Bomar, 

1995; Haragan, 1983). 

Flora of the Southern High Plains 

The Southem High Plains is a subdivision of the ecological Shortgrass Plains district 

of the Kansan Biofic province (Blair, 1950). The south, west, and east boundaries of the 

Kansan Biotic province are the same as the Southern High Plains (Blair. 1950). To the 

north, the boundary extends into Kansas. The Kansan Biotic province is a transitional 

vegetation region lying between more humid tall grass prairies to the east and the drier 

shrub land to the west (Blair. 1950). Trees are rare on the Southem High Plains as the 

semiarid climate favors grasses over trees and forbs (Blair. 1950). Short grasses are the 

dominant vegetation on the Southem High Plains and varieties include buffalo grass, blue 
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gamma, beard grass, snakeweed, and rabbh brush (Vines, 1960; Rose and Stradtman, 

1986). 

Severe modifications to the historical vegetation has occurred because of ranching 

and farming activities on the Southern High Plains and only small areas nov\ contain 

natural historic vegetation (Blair, 1950). Terrain features of the Southern High Plains 

such as draws, canyons, and playas produce a variety of different microenvironments that 

allow adjacent plant communities to encroach upon the Southem High Plains (Blair, 

1950). Because of these terrain features have a high groundwater they support the 

limited growth of trees such as cottonwood, hackberry, and non-native evergreens. 

Fauna of the Southem High Plains 

Historically, the Southern High Plains had a rich fauna. Before the development of 

agriculture, at least 55 species of mammals (Davis and Schmidly, 1994), 45 species of 

reptiles (Dixon, 1987), and 15 species of amphibians (Dixon, 1987) occupied the region 

year round and 166 species of birds (Rappole and Blacklock, 1994) occurred at least part 

of the year. However, very little of the Southern High Plains maintain its natural state 

and only some species in drastically reduced numbers still are present in the region. 

Characteristic fauna of the Southem High Plains are modem bison, pronghom antelope, 

red and gray foxes, coyote, badger, wolf, jackrabbit, cottontail, prairie dog. rattlesnake, 

hognose, bullsnake, box turtle, wild turkey, prairie chicken, and several species of hawk, 

dove, quail, and owls (Choate. 1991; Dixon, 1987; Oberhoser. 1974: Peterson. 1960: 

Rappole and Blacklock, 1994). The Southern High Plains also have migratory fowls 
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such as cranes, geese, and ducks that use the region as part of the Central Fhwa\ 

(Peterson, 1960; Oberhoser, 1974; Rappole and Blacklock. 1994). 

Lithic Resources on the Southem High Plains 

Because of the scarcity of high-quality lithic resources on the Southem High Plains, 

imported lithic resources play a major role in adaptive strategies of the region. Lithic 

resources on the Southem High Plains are localized resources as no fine-grained chert 

outcroppings occur (Holliday, 1997). The primary source of Alibates agate comes from 

an area along the Canadian River while that of Tecovas jasper is from the canyon lands 

along the northwestern side of the escarpment near Quitique. Ogallala Formation 

quartzite, cherts, and siltstone are available along the escarpment and in some draw s 

(Holhday and Welty, 1981; Banks, 1990). 

The Colston Playa 

Colston Playa (site number: 41FL33) is located on the Southem High Plains 

approximately 24km east and 8km north of Floydada, Texas, and approximately 1.7km 

west of the eastern edge of the escarpment, at an elevation range of 939-94 Im (Fig. 1.1). 

The study area has an Olton clay loam surface with a 1-3% slope with internal drainage 

(Anonymous. 1997). Both the northern and southem end of the playa are vegetated 

heavily with the southem end being somewhat marshy. The playa's vegetation consists 

mainly of short grass (primarily buffalo grass), sparse mesquite, wild plumb, and 

wildflowers. Approximately 95% of the playa is rangeland and remains open to 

14 



lOS^W 101 w 

— 35°N 

0 20 km 
I L_^ 
0 10 mi 

New Mexico 

Texas 
32° N 

Moo» 
• SITE 
DCITY 

Figure 1.1 Location of the Colston Playa (adapted from Johnson, 1991)_ 

investigation. However, wet conditions at present make the southern end of the pla\a 

basin inaccessible to archaeological investigation. Other factors affecting the 
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archaeological record at the playa are fluvial erosion, trampling, and redeposition b> 

cattle and ranch traffic. 

Climate, Environment, and Ecosystem Changes as They Relate to the Colston Playa 

Climate, environment, and ecosystems have undergone change throughout the period 

of human occupation of the Southem High Plains (Johnson, 1987a). However. Anglo-

European agriculture practices such as irrigation, plowing, and ranching as well as large-

scale urbanization during the last 100 yrs have changed the landscape drastically 

(Johnson, 1987a). The prehistoric climate and envirormient of the last 1,000 \TS are 

reflected more closely in terms of historic reconstructions and records than those of the 

modem landscape (Johnson, 1987a). 

Adaptive responses of native groups are influenced greath b\- the variability of 

regional resource bases (Bettinger, 1987, 1991; Binford, 1980: Winterthalder and Smith, 

1981). Primarily through well-documented work at the Lubbock Lake Landmark, 

regional resource availability as well as the prehistoric environment of the area are 

known (Holliday, 1985a, 1985b. 1985c, 1989d, 1990a, 1995a; Holliday et al., 1983, 

1985; Johnson, 1987b, 1995a; Johnson and Holliday, 1980. 1981, 1985, 1986, 1989: Hass 

et al., 1986; Stafford, 1981). The Colston Playa lies approximately 60km north-northeast 

of the Lubbock Lake Landmark. 

In the late Holocene, limited wood resources were available only in the draw s and 

occurrences of surface w âter increased over the previous period (Johnson, 1987a). The 

stability and development of long-term adapti\e strategies b\ people using Colston Pla\a 
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probably were affected by the cyclic nature of the environmental episodes over the past 

2,000 yrs (Holliday, 1995a, 1995b; Johnson, 1987b). The responses to these swift 

environmental changes may have involved changing the way in which existing resources 

and bases were utilized and migration to areas more amenable to their life st\le. 

Colston Playa is surrounded by a relatively flat landscape (approximately 1% slope) 

used for rangeland. The vegetation surrounding the playa consists mainly of short grass 

(primarily Buffalo grass), sparse mesquite, wild plum, and wild flowers. The pla\a basin 

measures approximately 500m by 500m. The playa basin fills with water seasonal!} and 

is somewhat brackish probably due to agricultural runoff. 

History of Archaeological Investigations at the Colston Playa 

Archaeological investigation began at the Colston Playa in May of 1997 with the 

Museum of the Texas Tech University assuming responsibility for research at the site. 

Mitchell Moore of the South Plains Archeological Society reported the site to the 

Museum and the site survey form was filed in September 1997. Topographic mapping 

(Fig. 1.2) was accomplished using a Pentex Total Station and data collector. The 

topographic mapping and pedestrian surface survey (Fig. 1.3) were performed by an 

archaeological research team from the Lubbock Lake Landmark during three days in 

1997, four days in 1998, four days in 1999, and four days in 2000 for a total of 15 days 

field work. 
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Figure 1.2 Topographic map of the Colston Playa 

18 



100 0 100 200 300 400 500 600 700 800 900 Meters 

Contour Interval 0.25 Meters 

\ ' 

Artifact w 

Figure 1.3 Results of pedestrian survey. 
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A total of 518 artifacts has been mapped and collected. The kinds and types of 

material collected at the Colston Playa consist of lithic fiakes and tools (composed of 

Alibates agate, Tecovas jasper, and Potter chert) cores, manuports. manos, and 

hearthstones. Many of the artifacts show evidence of thermal alteration. Historic 

material and snail shells from the site are not included in this analvsis. 
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CHAPTER II 

THEORETICAL FRAMEWORK 

The general theoretical approach that guides this study is functionalism. In 

functionalism, different institutions and practices of a group are interrelated in a manner 

analogous to that of a body, so that the form of one can be explained by its functional 

relationship to other elements (M. Johnson, 1999). Lithic technology is functionalism as 

expressed in hunter-gather mobility strategies. 

A system is a set of connected things or parts that function together. Systems can be 

used in a variety of meanings from the very general to the ver>' particular (M. Johnson, 

1999). In its particular forms, systems theory is close to functionalism in that cultures are 

seen as bodies composed of various subsystems. In systems theory, changes in one 

subsystem will cause reaction in other subsystems and either be ''dampened dowm" or 

produce wider change. Systems theory is different from functionalism with its tenant that 

the different institutions and practices of a human group are interrelated in a manner 

analogous to that of a body, so that the form of one institution or practice can be 

explained by its functional relationship to other elements. In functionalism, systems are 

used instead of shared behavior to place the system within the broader context of the 

culture. For example, the composition of the lithic assemblage and the distribution of the 

assemblage found at the site is examined to determine the mobilit}- pattems of hunter-

gatherers at a particular site. 

In order to comprehend the concept of fimcfionalism (M. Johnson, 1999:67) it is 

important to understand six aspects of cultural systems. First, systems are an adaptation 
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to an external environment that can be the nattaral environment or that of an adjacent, 

compefing social system. Second, systems are more or less observable through prox> 

informafion. While impossible to excavate a subsistence pattem directly, that pattem can 

be inferred from the faunal assemblage found in the archeological record. Third, s\'stems 

can be modeled and are adaptable to being computer simulated. Fourth, subsystems are 

interdependent; subsistence, trade, ritual, and social subsystems are related to one 

another. Fifth, subsystems are linked to one another and can be explained by function. 

Finally, the links between subsystems can be explained in terms of correlation rather than 

simple causes. 

Lifeways can be examined through lithic assemblages (M. Johnson, 1999:67: 

Andrefsky, 1998; Bamforth, 1991; Binford. 1977; Cowan. 1999: Kelly, 1988; Nelson, 

1991; Shott, 1986). Material remains of hunter-gatherer camps can be used to infer the 

pattem of mobility or subsistence activity at the site being examined. The attributes of 

the lithic assemblage can be used to determine both residential or logistical mobilit\ 

pattems and features such as tools present in the assemblage and characteristics of the 

debitage can be used to determine subsistence activities. 

How hunter-gatherer bands moves across the landscape is a product of their 

environment, subsistence pattem, social organization, and religious beliefs. The 

interdependence of these subsystems can be shown using functionalism. Because 

subsystems are interdependent, one part of the culture affects other parts of the culture. 

For example, if a particular hunter-gatherer band exists primarily on mammoth hunting, 

their seasonal round will depend upon the movements of the herds they are hunting. This 

movement may consist of \'arious bands coming together at certain times of the >ear for 
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the hunt. These bands may possibly rendezvous near a high quality lithic source to 

provide a ready supply of raw material needed for making the tools required for a 

successful hunt. However, if the mammoth suddenh' die out, the band must change the 

entire hunting strategy. This change may require more bands coming together to hunt the 

new game and require a different tool kit tailored to the procurement of that game. This 

new toolkit can be observed in the archaeological record. Changing from mammoth 

hunting to bison hunting ma\' require the band to change its home range, moving further 

from the source of lithic materials. As the distance from known lithic resources becomes 

greater, the band may elect to send a logistical party to procure the required material. 

The material remains found in the logistic site and the main or base camp will result in a 

material record created from the production of tools. 

Explaining the function of either a logistical or a residential site can be made b>' 

examining the lithic record. If large bifacial tools and bifacial flakes are predominate at 

the site but no cores occur, a reasonable assumption can be made that raw materials were 

scarce. That scarcity may indicate the site is a possible logistical site. However, if the 

predominate tool is a uniface made from a core, lithic material may not a problem. This 

situation can be an indication of a residential site. 

Strong relationships between technology and mobility make it possible to use 

variability in tool design and production as clues to the function of an archaeological site 

and to the organizational role of the persons engaged in acti\ities at the site (Cowan, 

1999). It is with this understanding that the function of the site and the mobility patterns 

of persons using the site can be determined in regards to the production, use, and 

maintenance of tools. 
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Technology, Mobility, and Site Function 

When linking lithic technology strategies with mobility pattems to determine site 

function, it is necessary to consider the overall technological variations of lithic 

assemblages. The structure and content of an archaeological site show the implications 

of lithic technology on pattems of hunter-gather mobility (Bamforth, 1991). Detailed 

analyses of the horizontal distribution of lithic assemblages (bifaces, unifaces, cores, 

debitage, manuports, and groundstones) allow the classification of a site as either a 

"residenfial" or a "logistical" site (Binford, 1979). This site classification is based upon: 

(1) the internal spafial structure of the lithic assemblages; and (2) the range of general 

activity types represented by the lithic assemblages recovered from the site (Bamforth, 

1984; Carr, 1984; O'Connell, 1987). A residential site is characterized by a diverse set 

of activities and by complex, heterogeneous spatial patterning, that includes multiple 

types of features and dedicated portions of the site to specific uses such as dumps and 

tool manufacturing expected in the prolonged occupation of a site (Bamforth, 1991). A 

logistical site can be either a "short-term camp" that shows a limited range of acti\ ities 

and a spatial structure indicating either a single short occupation or multiple overlapping 

short occupations (Bamforth, 1991); or a limited use site that shows evidence of \ery 

brief occupations and no evidence of any manufacturing other than flaked stone 

production (Bamforth, 1991). 

Mobility strategies as well as raw material type, raw material distribution, and tool 

function play a large part in determining the organization of hunter-gatherer lithic 

technology strategies (Kelly, 1988). Mobility refers to the wa\ in which hunter-gatherers 
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move across a landscape during their seasonal round, and primarih' is related to the 

stmcture of food resources in a region (Binford, 1980; Kelly. 1983). Howe\er, a direct 

relationship between the locafions of food and lithic resources is not necessarv' (Kelh, 

1988). Mobility is a powerful conditioner of technological strategies and different 

mobility strategies affect the ranges of tool design and production options employed b\ 

tool users (Binford, 1979; Kelly, 1988; Nelson, 1991; Odell, 1998; Shott. 1986). Raw-

stone is too heavy for a mobile people to carry more than they need yet tool needs cannot 

always be anticipated precisely. A stone tool must solve the problem of spatial and 

temporal differences between the locations of raw material and the locations of stone tool 

use while meeting the functional needs of the task(s) for which the tool is used (Kelly, 

1988). Therefore, mobility dictates both the simuhaneous tool need and access to raw 

materials (Kelly, 1988). 

Ethnographic data (Oswah, 1973; Torrence, 1983) indicate that few bifacial tools 

occur in systems of high residential and low logistical mobility (Binford, 1979). Instead, 

the tool needs often are fulfilled expediently. 

Equipment Types Used by Hunter-Gatherers 

Three types of equipment used by hunter-gathers are: personal gear, site furniture, 

and situational gear (Binford, 1979). Items found in the artifact assemblages in the 

mobile tool kit express personal gear that is reflective of the type of mobility practiced by 

hunter-gatherer bands. These mobile tool kits should be structured to insure a minimum 

of transportation cost while ensuring that the owner has the \ariety of tools needed to 

perform whatever task is required (Kuhn. 1994). Because dependence on these mobile 
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tool kits is at least partly contingent on pattems of land use. learning their distinctive 

characteristics can help gain insights into hunter-gatherer foraging adaptations using 

lithic data (Kuhn, 1994). As such, the content of tool assemblages at different sites 

studied along logistic, storage, or dimensions of mobility can be understood in terms of 

strategies that are responsive to concrete situafional variables (Binford. 1979). Hunter-

gatherers heavily curate their personal gear. The intentional discarding of personnel gear 

is due to the normal wearing out of the object and usually happened within the residential 

camp (Binford, 1979). Personal gear found at kill sites indicates that the gear either was 

lost or retooled, and thus changing its classification to situational gear, to meet the 

immediate needs of the owner. Site furniture is objects such as manos. hammer stones, 

and hearthstones that are too heavy for transport and remain at a site (Binford. 1979). 

Situational gear is gathered, produced, or drafted into use for carrying out a specific 

activity (Binford, 1979). Situational gear varies from picking up a stone to hammer a tent 

peg to making a flake from a core to skin an animal. Understanding the differences 

between personal gear, site furniture, and situational gear and their functions add further 

insight to mobility pattems of hunter-gatherers. 

Factors Influencing Design of Transported Artifacts and Toolkits 

Two main factors, portability and utility, influence the design of transported artifacts 

and tool kits employed by mobile populations (Kuhn, 1994). Through the stud>- of these 

factors, inferences about the social organization of hunter-gatherer bands and the 

functions of sites used by these bands can be formulated. For example, flaked tools made 

from cores have a low production cost, short tool-use life, high raw material 
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consumption, low mulufunctional utility, high hafting cost, and low portabilit\- (Cowan. 

1999). The presence of large percentages offtake tools made from cores is a strong 

indication that groups using flake tools from cores practiced a residential mobilit\ 

strategy because despite low production cost, the use of flake tools from cores is not well-

suited to highly mobile tool users (Nelson, 1991). This problem is solved by shaping raw 

material into large bifaces that contain a much more reliable source of usable stone than 

do cobbles or even flake blanks that have not been worked. Bifacial tools ha\e a high 

production cost, long tool use life, low raw material consumption, high multifunctional 

utility, low hafting cost, and high portability. Additionally, carrying all tools as one solid 

biface can ensure that flakes struck from it will have sharp, undamaged edges (Kelly. 

1988). 

Using large bifaces as cores maximizes the amount of tool edge carried while 

minimizing the amount of stone requiring transportation. This maximum-minimum 

balance is important because as raw material becomes scarcer, or of poorer quality, 

foragers must put more effort into the production of tools designed to overcome the 

spatial differences between raw material and activity locations (Kelly. 1988). Large 

bifaces used as cores can ease this problem as the scarcity of raw material increases. 

These characteristics of a biface appear to be well suited for portability and extensi\e 

or frequent mobility (Cowan, 1999) and may reduce the risk of being unprepared for a 

task by transporting finished tools. Therefore, it would make sense for mobile groups to 

travel with bifacial tools rather than cores. The use of small logistical camps would ha\e 

entailed high levels of mobility (Cowan, 1999) and these camps should have extensive 

evidence of bifacially manufactured tools. Understanding the relationships between flake 
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tools made from cores and bifacial tools allow for the recognifion of different pattems of 

mobility and different funcfional roles of sites. 

Tool Design for Reliability and Maintenance 

The analysis of tool design for reliability and maintenance based upon the 

archaeological and engineering approaches to material culture models can predict 

mobility (Bleed, 1986). Maintainability and reliability are design altematixes that a tool 

builder can use to increase the availability of systems in different situation. Reliabilit>- is 

important in tool design where failure cost is high; therefore, the system must work w hen 

needed. Maintainable systems are most appropriate for generalized undertakings that 

have continuous need but unpredictable schedules and low failure cost (Bleed. 1986). 

Bifacial tools easily fit the hunter-gatherers requirement for reliability and 

maintainability. A bifacial tool manufactured to fit a preexisting haft fulfills these 

conditions (Kelly, 1988). The requirement for maintainability is satisfied when a biface's 

construction allows enough material for the tool to be resharpened or shaped when dulled 

or broken, allowing it to fulfill its original role (Kelly, 1988). 

Consequences of Technology in the Archaeological Record 

Use of bifaces in differing roles results in different distributions of and associations 

between the remains of biface production and use across a landscape (Kelh. 1988). 

Hypothetical associations between these roles are: (1) the production and use of bifaces 

as cores; (2) the production of bifaces in residential sites that then are used as cores in 

logistical sites; (3) the use of bifaces as reliable and maintainable tools; and (4) the 
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producfion of bifaces as a by-product of the shaping process. Through understanding 

these requirements in tool design, inferences are made as to the organizational roles and 

mobility pattems of the people at the Colston Playa. 

With the first associafion, the production and use of bifaces as cores in a residential 

site should result in a posifive correlation between the frequencies of bifacial-flaking 

debris, ufilized biface flakes, or biface fragments and measures of the total amount of 

lithic debris. A high percentage of utilized biface flakes should exist relati\e to 

unretouched flake tools. Residenfial sites are characterized by the use of high-qualit\- raw 

material, a low occurrence of simple percussion cores, and a low occurrence of flakes 

with much cortex on their dorsal surface. 

For the second association, the production of bifaces in residential sites that then are 

used as cores in logistical sites should resuh in a division of the sites into two basic 

categories: (1) a residential site having a low occurrence of utilized biface-reduction 

flakes; and (2) a logistical site having a high occurrence of utilized biface-reduction 

flakes. Bifacial tools would be used as tools and/or cores in a logistical site and v\ould be 

produced and maintained in a residenfial site. Additionally, residential sites should 

display a higher slope of a regression curve than logisfical sites between biface fragments 

and measures of the frequency of biface knapping as a function of tool maintenance and 

replacement (Andrefsky, 1998; Binford, 1977). Residenfial sites also should contain a 

higher frequency of ufilized simple flake tools as opposed to utilized flakes removed 

from a biface (Andrefsky. 1998; Binford, 1977; Cowan. 1999: Kelly. 1988). 

In the third associafion, the use of bifaces as reliable and maintainable tools should 

result in infrequent unifacial tools, as these may be instances of expedient tool 
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production. Residential sites are represented by an arrangement of tool producfion 

showing a concentration of bifacial-flaking debris, especially ver\^ small bifacial-retouch 

flakes, and a positive correlafion between biface fragments, bifacial flaking debris, and 

tool fragments. However, these tool fragments should show signs of rejuvenafion and 

sharpening (Andrefsky, 1998; Kelly, 1988). A high frequency should occur of 

resharpened or recycled instances of the tool type relafive to other tool t>pes or the same 

tool type from other areas or time periods (Andrefsky, 1998; Kelly. 1988). Logistical 

sites are denoted by a small increase in the number of bifacial fragments relative to biface 

flaking debris. A logisfical site also has a higher frequency of utilized simple flake tools 

with only a few of the bifacal-reducfion flakes being ufilized (Andrefsky, 1998; Kelh'. 

1988). Evidence of haft manufacture and maintenance should exist in the archaeological 

record of a residential site, as well as the maintenance of hafted tools used for the 

manufacture of organic items such as flake tools, burins, gravers, spokeshaves. and 

scrapers (Andrefsky, 1998; Keeley. 1982: Kelly. 1988). 

Lastly, the production of bifaces as a byproduct of the shaping process should result 

in a concentration of bifacial-flaking debris in residential sites, especialh very small 

bifacial-retouched flakes, and a positive correlation between biface fragments and 

bifacial-flaking debris (Andrefsky. 1998; Kelly. 1988). Addifionally. a low occurrence of 

uniface occurrence and of the use of bifacial-reduction flakes as tools are an indication 

bifaces were used as cores (Andrefsky, 1998: Kelly, 1988). A residential site has a 

relatively high incident of unifacial occurrences of a normally bifacial tool t\pe 

(Andrefsky- 1998; Kelly. 1988). The archaeological record at residenfial sites indicates 
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the maintenance of hafted lithic tools such as flake tools, burins, gravers, spokeshaves. 

and scrapers used for the maintenance of organic items (Keele>', 1982). 

Conclusions 

Links between subsystems are functional ones. The manner in which different 

institutions and practices of a group are interrelated can be explained by their relationship 

to other elements of their society (M. Johnson, 1999). The theorefical framework of this 

study uses technological variation found in lithic assemblages to understand mobility 

patterns and site function at the Colston Playa. The technological variability found in the 

lithic assemblages are linked to mobility models based on the subsistence strategies of 

hunter-gatherers. 
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CHAPTER III 

ANALYTICAL METHODOLOGY 

The objective of technology-oriented organizafional analysis is to infer the dynamic 

behaviors such as mobility pattems involved in the formafion of the archaeological record 

(Buchanan, 1998). Inferences concerning technological organization rely on the accurate 

reconstmction of dynamic behaviors from the archaeological record (Amick, 1994). 

Analysis of mobility pattems as displayed in the technological organization of a band or 

group must include the acquisition of raw material, tool production, utilization, 

maintenance, and eventual entry into the archaeological record (Shott, 1989). 

Initial inferences made from empirical observations of artifacts are the foundation 

upon which other types of analyses are completed (Amick and Mauldin, 1989: ^"oung et 

al., 1994) and is a "low-range theory" known as analytical methodology (Young et al., 

1994). The analytic methodology establishes procedures for description and analysis of 

the material properties, morphological, and technological attributes of the bifaces, 

unifaces, debitage, cores, manuports, groundstones, and hearthstones in the Colston Playa 

assemblage. Quantitative measures and qualitative determinations infer dynamic 

behaviors involved in technological organization. All classes of lithic artifacts are 

analyzed and related to concepts based on analogs to infer technological organization 

(Andrefsky, 1998). Statistical methods are used to analyze the artifact assemblage to 

infer mobility pattems using concepts based on experimental work (Andrefskv, 1998). 
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Analytical categories for mapping artifacts (tools and debitage) and the accompanying 

analog concepts form the basis for this analysis. 

Topographic Mapping 

The completion of the topographic mapping of the Colston Playa was the first critical 

step in this study. The topographic map showed major terrain features as well as spatial 

distribution of the artifacts collected from the 1997 through 2000 field seasons. It was 

constructed using a PTS-5V Electronic Total Station with a 32X lens and a SC5-\'2 Data 

Collector that records the exact location of terrain features and artifacts in discrete x\'z 

coordinates to the fourth significant digit or millimeter. The target for the total station 

was a MPU 50 single link prism mounted on a PC21 graduated adjustable pole used to 

pinpoint terrain features. Data from the data collector were downloaded to a Dell 

personal computer using Pentax Link downloading software. Golden Software Systems 

Surfer 6.1 converted the downloaded data into a topographic map using piece point plots. 

The same equipment and technique were used to plot the location of artifacts onto the 

topographic map. 

Materials Analyzed 

All bifaces, unifaces, debitage, cores, manuports, groundstones, and hearthstones with 

provenience (n=518) were analyzed. Lithic analysis incorporates the assignment of 

nominal values to technological attributes and dimensional variables. .A stone tool is 

defined as a lithic that has been intentionally modified b\ retouch or unintentionalh 

modified by usewear. A biface is a tool that has two knapped surfaces that meet to tbrm 



a single edge that circumscribes the tool. A tool is defined as a lithic manufactured to 

meet a need; a tool is not a utilized flake that used for some limited purpose because a 

utilized flake was not manufactured strictly for that purpose (Andrefsky, 1998). Unifaces 

are considered tools and are distinguished by one surface containing flake scars to form a 

single edge. Unifaces exhibit distinct edge damage usually confined to the one face w ith 

steep edge angles (Buchanan; 1998). A uniface is modified on either the dorsal or ventral 

side only. Debitage consists of flakes and debris that are discarded during the reduction 

process. 

Flakes are a subset of what is commonly called debitage and are distinguished from 

debris by having a bulb of force, compression rings, or a platform. A bulb of force is the 

bulbar location on the ventral surface of a flake that was formed as a result of the 

Hertzian cone tuming toward the outside of the objective piece (Andrefskv', 1998; 

Whittaker, 1999). A Hertzian cone is formed as a result of conchoidal fracture in brittle 

solids (Andrefsky, 1998; Whittaker. 1999). Compression rings are ripples or undulations 

on the smooth surface of rocks moving from the direction of the point of applied force 

(Andrefsky, 1998; Whittaker, 1999). A platform is where the objecfive piece receives the 

force to detach a piece of a piece of material (Andrefsky, 1998; Whittaker, 1999). 

Compression rings only exist with either a bulb of percussion or platform. Flakes 

provide evidence for the production methods and stages of manufacture of the artifacts 

from which the flakes were detached. This evidence is explicable in terms of the 

mechanics of tool producfion (Shott, 1994). Flakes also provide strong evidence for 

technological strategies. 



Debris consists of detached pieces that lack a platform and bulb of force. The\- are 

discards from the reduction process. Debris provide evidence for technological 

strategies. 

A core is a nucleus or mass of rock that shows signs of detached piece removal. A 

core is often referred to as an objective piece that functions primarih' as a source for 

bifaces, unifaces, flakes, and debris removed from the core b\' percussion or pressure. A 

core tool is core that has been used for chopping, cutting, or some acti\it} other than as a 

source of detached pieces. 

A groundstone is a handstone used as the upper millstone for grinding plants and 

grains. A manuport is a stone that was transported to the stud\' area that no purpose can 

be assigned. 

Hearthstones are burned caliche cobbles and remnants emplo\ed in the construction 

and use of hearths. Caliche in its broadest definition is a calcareous rich deposit (Reeves, 

1976). 

Basic Lithic Analysis 

All bifaces, imifaces, debitage, cores, manuports. and groundstones are analyzed 

using a nominal scale to classify (Shennan, 1998) and record provenience, artifact type, 

raw material type, raw material source, presence or absence of cortex, presence or 

absence of a dorsal surface, thermal alterafions (Larson and Ingbar, 1992) length, width, 

thickness, and weight (Andrefsky. 1998). A nominal scale uses the process of 

classification by placing things in groups or categories (Shennan. 1998). Provenience is 

defined by acfivity area and discrete xyz coordinates. Thermal alterations are defined as 
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cracking and discolorafion of the artifact. Nominal values are recorded as either a one, 

representing the presence of the variable or a zero when absent. 

All bifaces, unifaces, debitage, cores, manuports, and groundstones are measured for 

length, width, thickness, and weight. Basic distributional stafistics of mean and median 

are calculated for these measures. 

Lithic materials in the Colston Playa assemblages are sourced visualh using regional 

surveys of lithic tool resources (Banks, 1990; Holliday and Welty, 1981) and the 

comparafive collecfion of the Anthropology Division of the Museum of Texas Tech 

University. Addifionally, ultra-excited fluorescence aids in the identification of Edwards 

Formafion chert (Hofman et al., 1991; Mathews and Shannon, 1995). The ultraviolet-

excited fluorescence technique also aids in the recognition of maintenance and recvcling 

of tools and in variations in patination (Hofman et al., 1991) by highlighting retouched 

edges. 

Proposed function of the tools in the Colston Playa assemblage is determined based 

on the macroscopic and microscopic examination of distinctive edge damage (Prison, 

1979; Moss, 1983). Examination of the Colston Playa tools uses a Leica MZ 12 

microscope with incident and ring light attachments having magnification range between 

16X and 21 OX. Use-wear analysis includes edge analysis based on the microwear 

identification of utilized edges and edge-wear analysis involving the identification of 

microedge and rounding using low power microscopy (Andrefsky, 1998). Low power 

magnificafion (analysis under lOOX: Andrefsky, 1998) determines the presence of 

utilized edges using low power magnification edge attribute and edge-wear anah sis 

(Odell, 1980). This two-part analysis insures the identity of artifacts used as tools. 



Bifaces, imifaces, and debitage are analyzed in a binomial manner for five 

technologically sensitive measures. Flakes and debris provide evidence for production of 

cores or retooling. These measures are: (1) the proportion of flakes and debris bearing 

either cortex or dorsal surfaces; (2) the proportion of flakes and debris with angular or 

irregular dorsal surface cross-sections; (3) the proportion of flakes and debris with 

cortical striking platform remnants; (4) the proportion of flakes and debris with edge 

(core face) trimming; and (5) the proportion of flakes with platform-edge grinding or 

abrasion. 

Assigning nominal values to the above criteria for debitage establishes a general 

pattem for the artifacts and variations from this pattem. Assigning nominal values allows 

the data to be reduced to some kind of order. This order makes it possible to view the 

data and obtain an initial impression of the general pattern and variations involving the 

presentation of frequency distributions. 

The data are recorded in an ordinal scale. With an ordinal scale, the ordering of 

categories is fixed by reference. The fixed reference used in the ordinal scale shows the 

number of artifacts fitting the specified criteria (e.g., number having a bulb of force, 

platform, or edgeware) verses the total number of artifacts found in each activitv' area. .A 

second ordinal scale shows the number of artifacts fitfing the specified criteria verses the 

total number of artifacts found at the site. 

Addifionally, all bifaces, cores, unifaces, groimdstones, and manuports are analyzed 

as a proportion of the total identified tools. These proportions are a ratio or a fraction or 

share of the whole and are important in the statistical analysis of the lithic assemblage. 

These measures demonstrate variability among the occupational areas and s> stematic 
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differences among activities in variable-by-variable comparisons recorded on pie charts. 

The pie chart illustrates relative proportions of these ordered categories. 

Groundstones and manuports are site furniture and remains at the site. Groundstones 

are tools modified or produced by grinding or pecking stone on stone. Manuports show 

no evidence of modification or utilization but are materials out of place, i.e., transported 

to that area or site. Beyond the basic variables recorded for all lithic categories analyzed, 

groundstones and manuports are examined for existence of abrasions (signs of grinding) 

or modification by pecking stone on stone. 

Caliche is not uniform in appearance, angularly, texture, chemical and mineral 

composition, or even in the way it was formed (Ladkin and Miller, 1993). Because of 

these factors, experimental investigation that examines all caliche deals with a v erv-

diverse sample making tight control problematic. Therefore, hearthstone analysis is 

limited to weight, color, value, and percentage burned. Ladkin and Miller (1993) have 

hypothesized that the degree to which each piece of caliche is burned can be used to 

determine the length of time the hearth was used. Pieces of bumed caliche that 

constituted a hearth would exhibit a darker Munsell color value and thus a greater degree 

of burning (Ladkin and Miller, 1993). Therefore, the darker the color value, the longer 

the hearth was used. The percentage bumed is derived from the hue and value. In 

addition, the color of the bumed caliche helps determine the source of the discoloration. 

For example, very light color such as a light brown means the caliche was exposed to 

litfie heat and for a short period. These light colored stones could be the result of a range 

fire. 
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Based on Ladkin and Miller (1993), the Munsell Soil Color Chart is used to establish 

a color for each piece of burned caliche. Hue and value are two categories examined 

with regard to color. The hue represents the relafion of the observed color of the bumed 

caliche to red, yellow, green, blue, and purple. For the purpose of reducing subjecfivitv', 

all gray hues (2.5YR, 7.5YR, and 2.5Y) are categorized together, as were all brown hues 

(5YR an lOYR). The category of value represents the darkness range from 8 to 2, with a 

value of 2 being the darkest. In the event that a hearthstone is not evenlv bumed, the 

value is obtained by using the darkest portion of the cobble. A standardized range of 

percentages is used for this analysis: 0% = 1; <25% = 2; 26% to 50% = 3: 51% to 75% 

=4; and 76 to 100% =5. Statistical analysis using the sample mean, t-test, chi-squared, 

correlation, and regression is used to calculate the percentage burned. 

Statistical Analysis 

Statview was used in the statistical analysis of the data obtained. The sample mean, t-

test, Chi-square test, correlation and regression are the formulae used. When the standard 

deviation is unknown, the t-test is used to measure the true population mean (Ross, 1996; 

Shennan, 1998). Use of the t-test strengthens confidence in the data obtained bv the chi-

square test. 

The t-test enables calculation of a confidence interval within which the parameters 

should lie, with a specific level of probability. Range is expressed in terms of the number 

of standard errors associated with the interested level of probability (Ross, 1996: 

Shennan, 1998). The t-test measures integral data such as length and width while chi-

squared is used for nominal data A characteristic of the normal distribution is a constant 
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proportion of the observations within a given number of standard deviations on either 

side of the mean (Shennan, 1998). A confingency table displays the distributed data in 

terms of counts divided into mutually exclusive categories (Shennan, 1998). 

The chi-squared test uses the nominal measured data to assess the provenience in 

distributions. Calculations based on the differences between the observed and expected 

values for each category are measured through the chi-square test. Both numeric and 

graph form display data obtained by use of the chi-square test. 

The chi-squared test presupposes a set of observations divided into a number of 

mutually exclusive categories. A comparison is made between the distribution of 

observations across the categories and the distribution anticipated under some 

theoretically derived expectations, specifically by the null hypothesis (Shennan, 1998). 

The null hypothesis is a statement about a population parameter (Ross, 1996). For this 

study, the population parameter is the true population mean of each measurement. The 

null hypothesis will be rejected if it is inconsistent with the sample data; otherwise, it will 

be accepted (Ross, 1996). The differences between the two distributions for each 

category are noted and a chi-squared value is calculated, based on the sum of the 

differences (Shennan, 1998). The calculated value is compared with the minimum value 

required to reject the null hypothesis at the level of significance (Shennan. 1998). The 

level of significance used for this study is a = 0.05. This level of significance means that 

the null hypotothesis is accepted unless the data are so unusual that they would occur 

only five times or less in every 100 artifacts tested. 

The chi-squared test does not give an indicafion of the strength of a relationship. Chi-

square gives an indication of the probability of the existence of a relafionship even if the 
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connection between two variables is weak. With any statistical test, the sample size 

affects the strength of the test. While a sample size considered stafisfically viable is 25 

(Shennan, 1998), this study analyzes a sample size of 518 artifacts. 

Regression determines the existence, strength, and nature of a relationship (Shennan. 

1998). Regression analysis uses an independent variable to predict the value of the 

dependent variable (Ross, 1996; Shennan, 1998). The dependent variable is the total 

quantity of artifacts that match or fit the stated criteria and the independent variable is the 

total number of artifacts tested (Ross, 1996; Shennan, 1998). The regression analvsis of 

each criterion is graphed on the positive quadrant of a Cartesian plane. Variables used is 

this study (e.g., flake, debris, or core) are fed into the equation of a line y = a + bx where 

y is the dependent variable (total number of an artifact type), x is the independent 

variable (the number of artifacts fitfing the tested criterion), and the coefficients a and b 

are constants fixed for the given set of values (Shennan, 1998). If x = 0, then the 

equation reduces to the y intercept y = a. The b constant defines the slope or gradient of 

the regression line that shows the amount of change for the number of artifacts that fit the 

required criteria and is calculated using the formula b = (y2 - yl)/(x2 - xl). The steeper 

the slope, the greater the number of artifacts fitting the required criteria tested. If the line 

is horizontal, no relationship exists between the number of artifacts tested and the number 

of artifacts fitting the tested criteria (Ross. 1996; Shennan, 1998). If the number of 

artifacts fitting the tested criteria increases in a positive direction, a relationship exists 

between the tested values. If the number of artifacts fitting the tested criteria increases 

sharply, in a positive slope, the number of artifacts meeting the tested criteria indicates a 

strong positive relationship (Ross, 1996; Shennan, 1998). However, if the number of 
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artifacts fitting the tested criteria decreases in a positive direction, no relationship exists 

between the tested values (Ross, 1996; Shennan, 1998). 

Correlation shows the strength of the relationship between the number of artifacts 

tested and those fitting the tested criteria. In graphical terms, the correlation coefficient is 

a measure of the extent to which data points are scattered around the regression line 

(Ross, 1996; Shennan, 1998). The correlation coefficient is a measure of the extent to 

which two variables covary in a linear or straight-line correlation (Ross, 1996; Sherman, 

1998). The maximum possible value that the covariation can reach is equal to the 

denominator or the square root of the product and the variation between the number of 

artifacts tested and the number of artifacts fitting the tested criteria (Ross, 1996: Shennan, 

1998). The maximimi value of the covariation is 1.0. When multiplied by 100, the 

covariation represents a percentage. This percentage reflects the strength of the 

representation between artifacts tested and those meeting the tested criteria. 

Conclusions 

In this study, bifaces, unifaces, flakes, debris, cores, groundstones, manuports, and 

hearthstones are analyzed and databases created. The described methodology yields 

quantitative measurements, resulting in tables of data upon which arguments can be built 

and inferences drawn. The processes demonstrate in a consistent, straightforward 

mamier. any patterning in the data. The existence of a patterning in the data makes it 

possible to infer certain aspects from the Colston Plava assemblage. The first inference is 

a determination of the occupational areas of the playa. Identifying the occupational areas 

allows the artifacts to be analyzed by area and by the total assemblage. The second 
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inference is the interpretation of activities in the designated occupational areas. For 

example, the lithic assemblage in one area may indicate where lithic tools were produced 

from raw cores and in another area, the assemblage may indicate lithic tools were re

sharpened or were produced from large bifaces. Third, a determination of the mobilitv 

pattem of people using the site can be made based on the technological data obtained 

from the lithic assemblage. This determination is based upon the preponderance of the 

evidence from each occupational area and the site as a whole. For example, in one area, 

the lithic assemblage may indicate that is was used for a logistical purpose and occupied 

for a short period; whereas in another area, the assemblage may indicate tasks associated 

with a residential site and long-term occupation. Finally, how the Colston Playa fits into 

the overall picture of life on the Southern High Plains can be explained in terms of the 

technical correlates of mobility found in the lithic assemblage. 
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CHAPTER IV 

RESULTS 

Lithic assemblages from the Colston Playa were evaluated by the general categories 

of biface, uniface, flake, debris, core, manuport, groundstone, and hearthstone. The large 

sample size (n = 518) of the lithic assemblage prohibited individual descripfion of each 

lithic. However, stafistical descripfions of lithics by general categories provided a 

comprehensive basis for comparisons between areas at the Colston Playa. Artifacts 

initially idenfified in the field as manuports demonstrated characteristics in the laboratory 

that allowed the object to be given another classificafion. Examples of these 

misidentified artifacts are manuports having flakes removed and groundstones with no 

abrasions indicating grinding. 

Raw Material 

Examination of the non-caliche lithic assemblage (n=486) provides general data on 

raw material (Figures 4.1 and 4.2). Items identified initially as Potter quartzite lack the 

characteristic grainy stmcture of quartzite and the identification was changed to Potter 

chert. The predominate materials in the lithic assemblage is chert (Figure 4.1). The 

greatest percentage of raw material by source is source unknown and Alibates is the most 

predominate known raw material source (Figure 4.2). 

The results of the chi-squared analysis (Tables 4.1 and 4.2) shows no significant 

discrepancy in the distribution of observations and the distributions anticipated under the 
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null hypothesis. The regression slope (Table 4.3) used to determine the existence, 

strength, and nature of the relationship supports this analysis (Shennan, 1988; Ross. 

1996). The steeper the regression slope, the greater the nimiber of artifacts fitting the 

required examined criteria. 
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Table 4.1 Chi 
Material 
Type 
Chert 
Quartzite 
Petrified 
Wood 
Chalcedony 

-Squared Results of Raw Material Types 

Variance 
0.190 
0.172 

0.028 
0.006 

Degrees of 
Freedom 

485 
485 

485 
485 

Chi-squared 
92.362 
83.442 

13.597 
2.981 

p-value 
<0.0001 
<0.0001 

<0.0001 
<0.0001 

Significant 
No 1 
No 1 

No 
No ; 

Table 4.2 Chi-Squared Results of Raw Material Sources 

Material Type 
Edwards Formation 
Alibates 
Tecovas Jasper 
Ogallala 
Potter Chert 
Unknown source 

Variance 
0.132 
0.171 
0.088 
0.068 
0.126 
0.420 

Degrees of 
Freedom 

485 
485 
485 
485 
485 
485 

Chi-
squared 

8.576 
9.994 
6.861 
5.944 
8.343 
18.731 

p-value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No 
No 
No 

Table 4.3 Regression Slopes for Raw Material Sources 
Statistical 
Test 
Regression 
Slope 

Edwards 
Formation 

0.294 

Alibates 

0.308 

Tecovas 
Jasper 

0.292 

Ogallala 
Quartzite 

0.333 

Potter 
Chert 

0.292 

Unknown 
Source 

0.414 

Bifaces 

Seven bifaces or biface fragments occur in the Colston assemblage, all of which are 

made from chert (Table 4.4). One of the bifaces (TTU-Al-75380) is a ca. 85% complete 

Scallorn projectile point (Figure 4.3a). The point has a broken tip and tangs as well as a 

bulb of percussion on the base. Biface TTU-A1-75143 is a drill with a broken fip and 

appears about 75% complete (Figure 4.3b). Biface fragments TTU-Al-78125, TTU-Al-
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Figure 4.3 Lithic tools in the Colston Playa assemblage: a) Scallorn projecfile point 
(TTU-Al-75380); b) drill (TTU-A 1-75143). Arrows point to broken tangs, base, and tip 
of projectile point and of drill bit. 
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78539. TTU-Al-78540, TTU-Al-78588, and TTU-Al-88591 are too small to be 

reworked into another tool. All bifaces and fragments have both edge trimming and 

edge wear (usewear along the edge). Due to the small sample size, statistical anahsis 

beyond descriptive statistics (Table 4.5) cannot be given for the bifaces. 

Table 4.4 Biface Material Sources 
Catalog Number 

TTU-AI-
75148 
75380 
78125 
78539 
78540 
78588 
78591 

Edwards Formation 

X 

Tecovas Jasper Unknown Source 
X i 

i X 

1 X 

1 

! X 
' X 

X 
1 

Table 4.5 Biface Descriptive Statistics 
Measurement 
Type 
Length (mm) 
Width (mm) 
Thickness (mm) 
Weight (g) 

Mean 
23.293 
20.057 
6.314 
2.814 

Standard 
Deviation 

9.389 
9.389 
1.734 
1.721 

Standard 
Error 
3.549 
3.549 
0.655 
0.650 

Variance 
88.154 
101.755 
3.007 
2.961 

Median 
19.370 
14.100 
0.275 
2.00 

Variability in the bifacial design cannot be assessed given the small sample size. The 

descriptive variance in the width is the most important variable of the linear dimensions, 

indicating that the bifaces were being reduced. This reduction is due to edge trimming 

(sharpening). The descriptive variance as it relates to length indicates that the bifaces 

possibly were being retooled due to some acti\'ity causing significant breakage. 

48 



Unifaces 

Eight unifaces are in the Colston assemblage. Six of the unifaces are made from chert 

and two from quartzite (Table 4.6). Only one of the unifaces has edge trimming and all 

have edge wear. The imiface sample size is too small for statistical analysis beyond 

descripfive statistics (Table 4.7). 

Variability in the unifacial design cannot be assessed given the small sample size. .As 

a uniface is situafional gear (Bindford, 1977, 1979, 1980). descriptive stafisfics are not a 

good indicator of either maintainability or reliability (Bleed. 1986). However, using the 

mean values in conjunction with the variance can give some indication as to their use. 

The large variance in the length, width, and weight shows that they were used for a 

variety of purposes and were not assigned one specific role or task. Making a specific 

task determination requires microscopic analysis that was beyond the scope of this 

research. 

Table 4.6 Uniface Material Sources 
Catalog Number 

TTU-A 1-
75078 
75397 
78533 
78534 
78191 
78130 
78595 
76015 

Edwards 
Formation 

X 
X 

Alibates 
X 

Tecovas 
Jasper 

X 
X 

Potter 
Chert 

X 

Unknown 
Chert 

X 

Unknown 
Quartzite 

• • 1 

1 
X 
X 
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Table 4.7 Uniface Descriptive 
Measurement 
Type 
Length (mm) 
Width (mm) 
Thickness (mm) 
Weight (g) 

Mean 
29.064 
24.141 
8.230 
13.850 

Statistics 
Standard 
Deviation 

19.058 
14.748 
5.293 

27.788 

Standard 
Error 
6.738 
5.214 
1.871 
9.824 

Variance 
363.225 
217.515 
28.013 
772.157 

Median 
23.385 
19.495 
•7.195 
2.900 

Flakes 

The flake sample from the Colston Playa consists of 234 flakes. The flake 

assemblage displays 111 (47.44%)) bulbs of percussion, 90 (38.46%)) show compression 

rings, and 198 (84.62%)) have a platform. Table 4.8 shows the descriptive statistics for 

the flake assemblage. The t-test indicates no significant difference within the data 

needing further investigation (Table 4.9). 

Table 4.8 Flake Descriptive Statistics 
Measurement 
Type 
Length (mm) 
Width (mm) 
Thickness (mm) 
Weight (g) 

Mean 
15.621 
14.046 
5.055 
3.046 

Standard 
Deviation 

9.670 
7.439 
4.284 
12.238 

Standard 
Error 
0.632 
0.486 
0.280 
0.800 

Variance 
93.515 
55.338 
18.353 

149.762 

Median 
13.265 
12.525 
3.930 
0.750 

Table 4.9 t-Test Results of Flake Descriptive Data 

Measurement Type 
Length (mm) 
Width (mm) 
Thickness (mm) 
Weight (g) 

Mean 
15.621 
14.046 
5.055 
3.046 

Degrees of 
Freedom 

2 J J 

2 J J 
O ^ ^ 

2 J J 
^ " > '-> 
2 J J 

t-Value 
24.710 
28.883 
18.050 
3.808 

p-value 
<0.0001 
<0.0001 
<0.0001 
0.0002 

Significant 
No 
No 
No 
No 

The flake assemblage shows a diverse use of raw material types (Figure 4.4) and 

sources (Figure 4.5). Both the chi-squared results of the raw material distribution of the 
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flake sample and the raw materials source distribution demonstrate no significance 

difference in the data (Tables 4.9, 4.10). 

Each flake was examined for the existence of a cortex surface, angular dorsal surface, 

irregular dorsal surface, platform edge grinding, and edge wear. These criteria form the 

basis for examining how flakes were created at the Colston Playa. The existence of a 

cortex surface on 218 (93.16%) of the flakes shows they were made from raw cores. 
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Figure 4.5 Flake Raw Material Source 

Table 4.10 Chi-Squared Results of the Raw Material Distribution 

Material Type 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Variance 
0.068 
0.056 
0.009 
0.00 

Degrees of 
Freedom 

233 
233 
233 
233 

Chi-
squared 

15.765 
13.162 
1.983 
0.996 

p-value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No , 

Table 4.11 Chi-Squared Results of Raw Material Sources 

Material Source 
Edwards Formation 
Alibates 
Tecovas Jasper 
Ogallala 
Potter Chert 
Unknown source 

Variance 
0.125 
0.201 
0.131 
0.37 

0.092 
0.004 

Degrees of 
Freedom 

O ^ -̂  

!:>:> 
233 
233 
233 
233 
233 

Chi-
squared 
29.060 
46.944 
30.462 
8.654 

21.538 
0.996 

— . . 

p-value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

1 

Significant 
No 
No 
No 
No 
No i 
No 

Flake characteristics can give an indication into how lithic tools were made. At the 

Colston Playa, the flake assemblage shows that 229 have an angular dorsal surface cross-

section. This situation confirms the flakes were removed deliberately fi-om a core 

(Whittaker, 1999). Nine of the flakes have an irregular dorsal surface indicating that they 
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may have been made from a stone that had been broken b\' natural means or b\- heat-

treating the stone prior to tool production. Many of the cryptocrystalline silicates 

sometimes are heated to improve their flaking properties. Improved flakabilit}. longer 

flake removal, fewer breaks, and the production of sharper edges are some of the desired 

results of heat treatment (Whittaker, 1999). However, only one quartzite flake shows 

signs of heat-treating. In addition, 7 flakes show platform edge grinding or abrasion that 

is indicative of core preparation (Andrefsky, 1998; Whittaker. 1999). 

None of the flake assemblage shows edge trimming; however, 24 flakes show edge 

wear. This feature is an indication that the flake was used as a tool. 

Results of the flake chi-squared analysis indicate no significant difference in the data 

sample (Table 4.12). Because 100% of the flakes have a dorsal surface and no edge 

trimming, these have been eliminated from the table as they will show a zero variance 

and no p-value. 

Table 4.12 Flake Examination Criteria 

Variable 
Cortex Surface 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Platform Edge Grinding 
Edge Wear 

Variance 
0.064 
0.021 
0.037 
0.029 
0.092 

Degrees of 
Freedom 

233 
233 

2JJ 

Chi-
squared 
14.906 

p-value 
<0.0001 

4.893 i <0.0001 
8.654 
6.791 

21.538 

<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No 
No 

Debris 

The debris sample from the Colston Playa consists of 211 artifacts. The material 

types and sources for the debris sample is diverse (Figures 4.6. 4.7). Onh' weight 



measurements were taken for all debris, with the descriptive statistics for debris based on 

those data (Table 4.13). 

Table 4.13 Debris Descriptive Statistics 

Measurement 
Weight (g) 

Mean 
12.506 

Standard 
Deviation 

30.521 

Standard 
Error 
2.101 

Variance 
931.506 

Median 
3.000 

The examination criteria form the basis to determine how debris were created at the 

Colston Playa (Table 4.14). Examining the debris to determine the use of raw cores 

reveal that 204 of the debris had a cortex surface present. All the debris shows the 

presence of a dorsal surface; 194 have an angular dorsal surface cross-section; and 28 an 

irregular dorsal surface. However, no evidence exist for heat-treating stone. This 

situation may be due to the very small size of the artifacts that makes it difficult to see 

this modification. Finally, five debris show edge wear. 

The results of the debris chi-squared analysis indicate no significant differences in the 

data sample. Because 100% of the debris has a dorsal surface and none have edge 

trimming, these have been eliminated from the table as they will show a zero variance 

and no p-value. 
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ÎH4j>tr#t 

-^r^9-

0.47 

DChert 

D Quartzite 

n Petrified Wood 

DChalcedony 

Figure 4.6 Debris Raw Material Type 

56.4 

50 -

AO _ 

:e
nt

 
Pe

rc
 

D
 

C
 

10 -

0 -

1^ 17 
IZ.SZ 

7.58 
'•"iP "li'-W .TTT''^ 

1 9 
6.64 

D Edwards Formation 

DAIibates 

DTecovas Jasper 

D Potter Chert 

D Ogallala Quartzite 

D Unknown Source 

Fmure 4.7 Debris Raw Material Source 

Table 4.14 Chi-Squared Results of Debris Examinafion Criteria 

Variable 
Cortex Surface 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Edge wear 

Variance 
0.967 
0.919 
0.133 
0.024 

Degrees of 
Freedom 

210 
210 
210 
210 

Chi-
squared 
78.230 
48.954 
5.668 
2.258 

p-value 
<0.0001 
<0.0001 
<0.0001 
0.0250 

Significant 
^ 1 No 

No 
No 
No 

DD 



Cores 

The core sample from the Colston Playa consists of 25 artifacts. Figures 4.8 and 4.9 

show the raw material types and sources for the core sample. The majority of the cores 

are made of quartzite but the most common source of the cores is soiu ĉe unknowTi. 

Ogallala quartzite is the second most common core. 

Only weight measurements were taken for all cores, with descripti\e statistics for 

cores based on those data (Table 4.15). 

Table 4.15 Core Descriptive 

Measurement 
Weight (g) 

Mean 
218.000 

Statistics 
Standard 
Deviation 
323.786 

Standard 
Error 

64.757 
Variance 

104837.257 

1 

Median 
107.800 
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The examination criteria form the basis for examining how cores were used at the site 

(Table 4.16). All cores had both a cortex surface and a dorsal surface; 24 have an 

angular dorsal surface cross-section; four have an irregular dorsal surface; and 11 show 

heat-treating. Two cores show edge trimming. 

The results of the cores chi-squared analysis show no significant differences in the 

data sample (Table 4.14). Because 100% of the cores have both a cortex and a dorsal 

surface, these variables have been eliminated from the table as they will show a zero 

variance and no p-value. 

Table 4.16 Core Examination Criteria 

Variable 
Thermal Alteration 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Edge Trimming 

Variance 
0.257 
0.040 
0.133 
0.077 

Degrees of 
Freedom 

24 
24 
24 
24 

Chi-
squared 
6.160 
0.960 
3.360 
1.840 

p-value 
0.0002 

<0.0001 
<0.0001 
<0.0001 

Significant 
No 1 
No ! 
No 1 
No 1 

1 
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Groundstone 

The Colston Playa assemblage contains one identified groundstone (TTU-A 1-78102) 

made from Ogallala quartzite. It weighs 1640.44g. Because of the sample size, statistical 

analysis is not possible. 

Manuports 

No manuport was identified in the Colston Playa assemblage. 

Comparison of Raw Materials, Raw Material Sources, and Artifact Types 

All the common raw material types found on the Southem High Plains are 

represented in the Colston Playa assemblage (Table 4.17). Chert is overwhelmingly the 

most common raw material represented in each type of artifact except for the one 

groundstone made from Ogallala quartzite. Each artifact type except for biface contains 

quartzite. The total proportion of quartzite in the assemblage is abnormally high in the 

debris and cores as opposed to bifaces, unifaces and flakes. While petrified wood and 

chalcedony are represented minimally in the lithic assemblage, their presences appears to 

be almost an anomaly. 

Table 4.17 Com] 
Artifact Type 
Biface 
Uniface 
Flake 
Debris 
Core 
Total 

Darison of Non-Caliche Artifacts by Raw Material 
Chert 

7 
6 

217 
127 
5 

362 

Quartzite 
-

2 
14 
71 
19 

106 

Petrified Wood 

2 
-

-

2 

Chalcedonv ' 
1 

-

1 
1 
1 

-> 
J) 
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Alibates is the raw material sotu-ce most widely represented at the Colston Pla\a 

(Table 4.18), although no biface and only one uniface is made from Alibates. The large 

proportion of flakes and debris identified as unknown source is due to their small size. 

The mean size for unknown source flakes is 0.282mm with a variance 0.451mm. The 

debris have a mean size of 0.564 with a variance of 0.497mm. 

The statistical comparison of raw material artifacts (Tables 4.19, 4.22) show that only 

the significant discrepancy in the expected results are with the imifaces (Tables 4.19. 

4.20). This discrepancy exist because a slightly higher proportion of unifaces are made 

from quartzite than is found in the assemblage as a whole. 

Table 4.18 Comparison of Non-Caliche Artifacts by Raw Material Source 
Artifact 
Type 
Biface 
Uniface 

Flake 
Debris 
Core 

Total 

Edwards 
Formation 

3 
1 

34 
26 
-

64 

Alibates 
-

1 

65 
16 
1 

99 

Tecovas 
Jasper 

1 
2 

36 
4 
-

43 

Ogallala 
Quartzite 

-

-

9 
14 
9 

32 

Potter 
Chert 

-

1 

24 
32 
4 

61 

Unknown 
Source 

"> 
J 
-> 
J 

66 
119 
11 

202 

Table 4.19 Statistical Comparison of Chert Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.214 
0.068 
0.241 
0.167 

Degrees of 
Freedom 

6 
7 

ZJJ 

210 
24 

Chi-square 
4.000 
1.500 

15.765 
50.559 
4.000 

P-value 
<0.0001 
0.0354 

<0.0001 
<0.0001 
<0.0001 

Significant 
No 
Yes 
No 
No 
No 
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Table 4.20 Statistical Comparison of Quartzite Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.214 
0.056 
0.224 
0.190 

Degrees of 
Freedom 

6 
7 

210 
233 

Chi-square 
0.000 
1.500 

13.162 
47.109 
13.162 

P-value 
-

0.0354 
<0.0001 
<0.0001 
<0.0001 

Significant 
-

Yes 
No 
No 
No 

Table 4.21 Statistical Comparison of Petrified Wood Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.000 
0.009 
0.54 

0.000 

Degrees of 
Freedom 

6 
7 

233 
210 
24 

Chi-square 
0.000 
0.000 
1.983 

11.318 
0.000 

P-value 
-

-

<0.0001 
<0.0001 

-

Significant 
-

-

No 
No 

-

Table 4.22 Statistical Comparison of Chalcedony Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.214 
0.004 
0.005 
0.400 

Degrees of 
Freedom 

6 
7 

233 
210 
24 

Chi-square 
0.000 
0.000 
0.996 
0.995 
0.960 

P-value 
-

-

<0.0001 
<0.0001 
<0.0001 

Significant 
-

-

No 
No j 
No 1 

The statistical comparison of material by source shows discrepancies in sources of the 

materials used in bifaces (Tables 4.23, 4.2, 4.28) and unifaces (Tables 4.25, 4.28). These 

discrepancies are accounted for by raw material use not being consistent with raw-

material representation in the collection as a whole. For example, 13.09% of the total 

lithic assemblage is made from Edwards Formation chert; however, 42.86% of bifaces 

are made from Edwards Formation. Tecovas jasper represents 8.79% of the total 
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assemblage but 14.295%) of the bifaces and 25% of the unifaces are Tecovas jasper. The 

proportions for bifaces (42.86%o) and unifaces (37.50%) are somewhat more reflective of 

the total assemblage (41.31%) but are still outside the normal expected values. 

Table 4.23 Statistical Comparison of Edwards Formation Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.286 
0.125 
0.125 
0.109 
0.000 

Degrees of 
Freedom 

6 
7 

0'> "̂  
Z J J 
210 
24 

Chi-square 
1.714 
0.875 

29.060 
22.796 
0.000 

P-value 
0.1120 
0.0068 

<0.0001 
<0.0001 

-

Significant 
Yes 
No 
No 
No 

1 

Table 4.24 Statistical Comparison of Alibates Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.125 
0.201 
0.070 
0.040 

Degrees of 
Freedom 

6 
7 

ZJJ 

210 
24 

Chi-square 
0.000 
0.875 

46.944 
14.787 
0.960 

P-value 
-

0.0068 
<0.0001 
<0.0001 
<0.0001 

Significant 
-

No 
No 
No 
No 

Table 4.25 Statistical Comparison of Tecovas Jasper Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.143 
0.214 
0.131 
0.019 
0.000 

Degrees of 
Freedom 

6 
7 

210 
24 

Chi-square 
0.857 
1.500 

30.462 
30.462 
0.000 

P-value 
0.0191 
0.0354 

<0.0001 
<0.0001 

-

Significant 
Yes 
Yes 
No 
No 

-
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Table 4.26 Statistical Comparison of Ogallala Quartzite Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.000 
0.037 
0.062 
0.240 

Degrees of 
Freedom 

6 
7 

233 
210 
24 

Chi-square 
0.000 
0.000 
8.654 
13.071 
5.760 

P-value 
-

-

<0.0001 
<0.0001 
<0.0001 

Sisnificant 
-

_ 

No 
No 
No 

Table 4.27 Statistical Comparison of Potter Chert Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.000 
0.000 
0.092 
0.129 
0.140 

Degrees of 
Freedom 

6 
7 

233 
210 
24 

Chi-square 
0.000 

P-value 
-

0.000 1 
21.538 
27.147 
3.360 

<0.0001 
<0.0001 
<0.0001 

Significant 
-

-

No 
No 
No 

Table 4.28 Statistical Comparison of Source Unknown Artifacts 
Artifact 
Type 
Biface 
Uniface 
Flake 
Debris 
Core 

Variance 
0.286 
0.268 
0.203 
0.247 
0.260 

Degrees of 
Freedom 

6 
7 

233 
210 
24 

Chi-square 
1.714 
1.875 

47.385 
51.886 
6.240 

P-value 
0.1120 
0.0671 

<0.0001 
<0.0001 
0.0002 

Significant 
Yes 
Yes 
No 
No 
No 

Hearthstones 

Hearthstones from the Colston Playa consist of 31 pieces of burned caliche. 

Hearthstones collected from the site had a mean weight of 105.37 grams, a standard 

deviation of 128.814, and a variance of 16593.060. Using the variance, it can be 

demonstrated that the hearthstones greatly varied in size. 
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Figure 4.11 shows the spatial distribution of the hearthstones at the Colston Pla>a. 

Figures 4.12-4.25 relate to the arbitrary groupings designated on Figure 4.11 and show 

the color (Figures 4.12-16), hue (Figure 4.17-4.21). and percent bumed (Figures 4.22-

4.25). Figures 4.12-4.25 were inserted in this study to make the legend and grouping 

large enough to distinguish the designation assigned to individual hearthstones. 

The hearthstone spatial distributions (Figures 4.11-4.25) show that each grouping had 

a variety of colors (Table 4.29), hues (Table 4.30), and percentage bumed (Table 4.31). 

However, the hue values indicate that the brown hues contain selenite crystals. Caliches 

are predominately calcium and silica but have wide fluctuations in their percentages 

(Goudie, 1972). Additionally, percentages and variety of trace elements differ (Goudie, 

1972, 1973; Reeves. 1972; Ward et al.. 1970). Therefore, the results of the analysis 

indicate the possibility that more than one caliche outcrop ma>- have existed in the past. 

The color variety, while different for each group, varied between two to four color 

values represented (no more than half the scale) and primarih' within the higher \alues. 

Color value 6 dominates the distribution and occurs in all groupings (Table 4.29). .A 

major segment of the hearthstones are 26%- 50% bumed. while the vast majority are less 

than 50% bumed (Table 4.31). This distribution indicates either that the hearthstones 

were not subjected to intense fires, are in the earlier part of their use cycle despite their 

size, or may be the remnants of hearths where the hearthstones were removed b> people 

to be reused for hearths in another location. 
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Table 4.29 Hearthstones Color Values by Arbitrary Grouping 

Grouping 
1 
2 
o 
J 

4 
5 

Color 
Value 2 

1 
0 
0 
2 
0 

Color 
Value 3 

0 
0 
0 
1 
0 

Color 
Value 4 

1 
0 
0 
0 
1 

Color 
Value 5 

0 
0 
1 
0 
3 

Color 
Value 6 

4 
1 
3 
3 
3 

Color 
Value 7 

o 

0 
1 
0 

1 

Color 
Values 

0 

1 
0 ,' 
-1 

0 

Table 4.30 Hearthstones Hue Values by Arbitrary Grouping 

Grouping 
1 
2 
T 
J 

4 
5 

Hue Value 
2.5 Y Gray 

2 
0 
1 
3 
3 

Hue Value 
2.5 YR Gray 

1 
J 

0 
0 
2 
1 

Hue Value 
5 YR Brown 

1 
0 
1 
0 
2 

Hue Value 
7.5 YRGray 

1 
0 
2 
-> 

1 

Hue Value 
10 YR Brown 

1 1 
2 
1 : 

1 
1 

Table 4.31 Hearthstones Percent Bumed by Arbitrary Grouping 
Grouping 

1 
2 

4 
5 

<25% 
1 
0 
0 
1 
2 

26 to 50% 
7 
1 
4 
6 
2 

51 to 75% 
0 
1 
0 
1 
2 

76 to 100% 
0 
0 
1 
0 
2 

The statistical analysis of color and percent burned showed no values for each of 

these categories when divided by grouping because the test for hue resulted in zero for 

each tested value. The same problem exists for statistical analyses of hue and percent 

burned in the total sample (Tables 4.30, 4.31). However, when the total sample was 

subjected to statistical analysis, the color values (Table 4.32) from 4 to 8 shows a 

significant difference in the anticipated and the actual results. For percent bumed, the 

statistical analysis indicates no significant difference between actual and anticipated 

values. The difference in the chi-squared results of the color analysis is because the 
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sample is distributed in a manner that is skewed towards the color values of 5 and 6 and 

away from the color values of 4 and 8. 

Table 4.32 Chi-Squared Results of Hearthstone Examination Criteria for Color 

Color Value 
2 
3 
4 
5 
6 
7 
8 

Variance 
0.201 
0.306 
0.544 
0.854 
1.210 
1.588 
2.039 

Degrees of 
Freedom 

31 
31 
31 
31 
31 
31 
31 

Chi-squared 
6.219 
9.500 
16.875 
26.469 
37.500 
49.219 
63.219 

p-Value 
<0.0001 
0.0001 
0.0370 
0.6029 
0.3912 
0.0401 
0.0011 

Significant 
No 
No 
Yes 
Yes 
\'es 
Yes 
Yes 

Areas of Occupation 

All artifacts have been mapped onto the topographic map and grouped according to 

their spatial distribution to delineate areas of occupation (Figure 4.26). With this 

approach, four areas of occupation were determined. Area 1 is along the eastern edge of 

the playa boundary. It occurs along a ridge overlooking the playa basin. Because the 

land to the east has a different landowTier, it is not known how far east Area 1 would 

extend. Area 1 currently is 600m in length and 100m wide or 60,000 m .̂ Artifact 

distribution in Area 1 primarily is linear, following the dirt road that is eroding and 

exposing the occupation area. Area 1 is a continuous area despite its large size and may 

extend into the adjacent field. Area 2 is much smaller and is located approximateh 500m 

to the west. Area 2 is heavily trampled by cattle and moderate!}- eroded in an oblong-

shaped area 100m in length by 40m wide. The artifacts in Area 2 are found in two 
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artifact groups separated by approximately 50m. These two artifact groups are 

considered one group because: (1) the close proximity of the two artifact groups; and (2) 

several artifacts were found in the erosion trenches separating the two groups. Area 3 is 

located on the northern edge of the playa basin where a ditch drains into the pla>a and is 

underwater when the playa fills with water. Area 3 is 18m long and 2m wide (36m-). 

Area 4 is on a 45° slope where numerous small erosion channels drain water from 

neighboring fields into the playa basin during heavy rains. Area 4 is 50m wide and 100m 

long (5,000m^) and located along the Colston Playa's western boimdary. 

Isolated finds (ISO) are artifacts that are dispersed throughout the playa area outside 

of the designated areas and occur greater than 75m away from any other artifacts. 

Isolated finds are found in all types of topographic settings and all were found in hea\il\ 

eroded areas. 

Lithic Material by Location 

Lithic material (Table 4.33) and sources of lithic material (Table 4.34) at the Colston 

Playa are not uniformly distributed. The majority of the artifacts from each area as well 

as isolated finds are of chert. The source for the majority of artifacts is unknown with the 

most common identified source as Alibates. No non-caliche artifacts are found in Area 3. 
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Table 4.33 Lithic Material Type by Location 
Material Type 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
241 
49 
6 
1 
J 

Area 2 
107 
56 
8 
0 

Area 3 
0 
0 
0 
0 

Area 4 
9 
0 
0 
0 

ISO 
•s 

J 

0 
0 

Table 4.34 Lithic Material Source by Location 
Material Source 
Edwards Formation 
Alibates 
Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 1 
51 
61 
30 
40 
21 
96 

Area 2 
12 
18 
13 
19 
6 

103 

Area 3 
0 
0 
0 
0 
0 
0 

Area 4 
1 

0 
I 
0 
4 

ISO 
0 
0 
0 
1 
-\ 

^ 

Comparisons of Bifaces and Unifaces by Area 

The bifaces are only found within Area 1 and unifaces only come from Area 1 and 

Area 2. Six of the unifaces come from Area 1 and two unifaces come from Area 2. The 

uniface raw material (Table 4.35) is composed of only chert and quartzite. The raw 

material sources (Table 4.36) for unifaces shows all chert sources are represented; but the 

both quartzite unifaces are from an unknown source. 

Table 4.35 Uniface Raw Material by Area 
Material 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
4 
2 
0 
0 

Area 2 
"\ 

0 
0 
0 
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Table 4.36 Uniface Raw Material Source by Area 
Material Source 
Edwards Formation 
Alibates 

Area 1 
0 

Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

0 
0 

Area 2 
1 
0 
0 

0 
0 

Comparisons of the descriptive statistics for the unifaces by Area show some 

variation (Table 4.37). Because of the sample size, descriptive statistics are limited to 

length, width, and thickness. Area 1 unifaces are longer, wider, thicker, and weigh more 

than Area 2 unifaces. This difference indicates either different tasks being performed 

between the two areas or material used in each area, or a combination of both factors. 

For example, quartzite unifaces were found only in Area 1. Quartzite is a low qualit\. 

grainy material that is more difficult to sharpen and dulls faster then higher quality chert 

(Whittaker, 1999). Therefore, a larger quartzite uniface is required to be as efficient as a 

smaller chert uniface 

Because a sample must contain a minimum of 25 artifacts for a statistical analysis to 

be accurate (Shennan, 1997), further analysis is not practical. 

Table 4.37 Uniface Descriptive Statistics by Area 

Measurements by Area 
Area 1 length (mm) 
Area 2 length (mm) 
Area 1 width (mm) 
Area 2 width (mm) 
Area 1 thickness (mm) 
Area 2 thickness (mm) 
Area 1 weight (g) 
Area 2 weight (g) 

Mean 
32.333 
19.255 
25.858 
18.990 
9.012 
5.885 
17.183 
3.850 

Standard 
Deviation 

21.095 
7.814 
16.923 
4.455 
5.852 
3.189 

32.048 
1.768 

Standard 
Error 
8.612 
5.525 
6.909 
3.150 
2.39 

2.255 
13.083 
1.250 

Variance 
444.992 
61.051 

286.400 
19.845 
34.251 
10.170 

1027.062 
3.125 

Median 
23.385 i 
19.255 
19 495 
18.990 
7.360 
5.885 
2.900 
3.850 
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Comparison of Flakes by Location 

Flakes are found in both occupation areas and as isolated finds (ISO). The\' are 

distributed as 159 flakes in Area 1, 68 in Area 2, four in Area 4 and two as ISO finds. 

Chert is the most common raw material found in each area (Table 4.38). The most 

common identified raw material source for flakes in Alibates in Area 1 and Area 2 (Table 

4.39) while Area 3 has an equal number of Alibates and Potter chert and Area 4 only has 

1 chert flake from an unknown source. Descriptive statistics for flakes b\- location (Table 

4.40) indicate ISO flakes are generally shorter, slimmer, thinner, and weight less than 

Area 1 flakes. In turn, Area 1 flakes generally are shorter, slimmer, thinner, and weigh 

less than flakes found in all other areas of the site. Area 4 flakes generally are shorter, 

slimmer, thinner, and weight less than flakes found in all other areas of the sites. 

The examination criteria show that the majority of flakes in Area 1. Area 2. Area 4, 

and ISO finds were made from raw cores. The most significant observation is that 

90.57% offtakes in Area 1. 98.53% in Area 2, and 100% in Area 4 and 100% as ISO 

finds have a cortex surface. No utilized flakes are in Area 4 or as ISO finds. However, 

12.58% of the flakes are utilized in Area 1 while only 5.88% from Area 2 were utilized. 

Table 4.38 Flake Material Type by Location 
Material 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
151 
6 
1 
1 

Area 2 
58 
9 
1 
0 

Area 3 
0 
0 
0 
0 

.A.rea 4 
4 
0 
0 1 
0 ' 

ISO 
1 
1 
1 
0 

; 
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Table 4.39 Flake Material Source by 
Material Source 
Edwards Formation 
Alibates 
Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 1 
25 
49 
26 
18 
2 

39 

Location 
Area 2 

9 
14 
10 
5 
3 

27 

Area 3 
0 
0 
0 
0 
0 
0 

Area 4 

0 
1 
0 
1 
0 
1 

ISO 
0 
0 
0 
0 
1 
1 

Table 4.40 Descriptive Statistics for Flakes by Location 

Measurements by Area 
Length (mm) Area 1 
Length (mm) Area 2 
Length (mm) Area 4 
Length (mm) ISO 
Width (mm) Area 1 
Width (mm) Area 2 
Width (mm) Area 4 
Width (mm) ISO 
Thickness (mm) Area 1 
Thickness (mm) Area 2 
Thickness (mmO Area 4 
Thickness (mm) ISO 
Weight (g) Area 1 
Weight (g) Area 2 
Weight (g) Area 4 
Weight (g) ISO 

Mean 
19.750 
23.203 
18.604 
38.057 
16.869 
18.566 
14.644 
28.107 
15.550 
14.314 
4.511 
86.950 
15.550 
14.314 
4.511 
86.950 

Standard 
Deviation 

15.603 
16.378 
13.134 
33.635 
12.516 
11.533 
8.418 

24.595 
77.350 
38.278 
10.143 

110.930 
77.350 
38.278 
10.143 

110.930 

Standard 
Error 
0.908 
1.260 
4.378 
13.731 
0.730 
0.887 
2.806 
10.041 
4.503 
2.944 
3.381 

45.287 
4.503 
2.944 
3.381 

45.287 

Variance 
243.463 
268.253 
172.499 

1131.317 
156.651 
133.007 
70.869 

604.906 
5983.005 
1465.170 
102.871 

12305.367 
5983.005 
1465.170 
102.871 

12305.367 

Median 
15.640 
18.370 
14.760 
35.400 
13.710 
16.070 
13.090 
22.390 
1.100 
2.600 
0.700 

51.350 
1.100 
2.600 
0.700 

51.350 

The examination criteria (Table 4.41) for flake material show that the majority of the 

flakes in each area contain a cortex surface indicating removal from a raw core. 

However, 10 flakes in Area 1 and one in Area 2 have no cortex surface, indicating 

possible removal from a perform. Additionally, 20 flakes from Area 1 and four flakes in 

Area 2 show edge wear and have been identified as a tool. 

The chi-squared results of the material by location (Table 4.42), material source 

(Table 4.43), and examination criteria (Table 4.44) show no significant differences in the 
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data. Chi-squared resuhs for Area 4 and ISO flakes have been omitted because the 

sample size (n=4 and n=2 respectfully) makes the resuhs unreliable. 

Table 4.41 Examination Criteria for Flake 
Variable 
Thermal Alteration 
Cortex Surface 
Dorsal Surface 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Platform Grinding 
Edge wear 
Identified as a Tool 

Area 1 
0 

144 
159 
155 
7 
7 

20 
20 

Area 2 
1 

67 
68 
67 
1 
0 
4 
4 

Area 3 
0 
0 
0 
0 
0 
0 
0 
0 

Area 4 
0 
4 
4 
4 
4 
0 
0 
0 

ISO 
0 
-) 

-) 

^ 

0 
0 
0 
0 

Table 4.42 Chi-Squared Results of Flake Material by Location 

Material by Area 
Area 1 Chert 
Area 2 Chert 
Area 1 Quartzite 
Area 2 Quartzite 
Area 1 Petrified Wood 
Area 2 Petrified Wood 
Area 1 Chalcedony 
Area 2 Chalcedony 

Variance 
0.157 

0.0236 
0.137 
0.222 
0.020 
0.045 
0.010 
0.000 

Degrees of 
Freedom 

298 
170 
298 
170 
298 
170 
298 
170 

Chi-
square 
46.749 
40.047 
40.970 
37.661 
5.880 
7.626 
2.970 
0.000 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No 
No 
No 
No 
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Table 4.43 Chi-Squared Results of Flake Material Source by Location 
Sources by Material by 
Area 
Area 1 Edwards Formation 
Area 2 Edwards Formation 
Area 1 Alibates 
Area 2 Alibates 
Area 1 Tecovas jasper 
Area 2 Tecovas jasper 
Area 1 Potter Chert 
Area 2 Potter Chert 
Area 1 Ogallala Quartzite 
Area 2 Ogallala Quartzite 
Area 1 Source Unknown 
Area 2 Source Unknown 

Variance 
0.142 
0.066 
0.163 
0.095 
0.91 

0.071 
0.116 
0.099 
0.066 
0.034 
0.219 
0.241 

Degrees of 
Freedom 

298 
170 
298 
170 
298 
170 
298 
170 
298 
170 
298 
170 

Chi-
square 
42.301 
11.158 
48.555 
16.105 
26.990 
12.012 
34.649 
16.889 
19.525 
5.789 

65.177 
40.959 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Table 4.44 Chi-square Result of Flake Examination Criteria by Location 

Examination Criteria by Area 
Area 1 Thermal Alteration 
Area 2 Thermal Alteration 
Area 1 Cortex Surface 
Area 2 Cortex Surface 
Area 1 Angular Dorsal Surface 
Area 2 Angular Dorsal Surface 
Area 1 Platform Grinding 
Area 2 Platform Grinding 

Variance 
0.032 
0.045 
0.081 
0.018 
0.000 
0.006 
0.039 
0.000 

Degrees of 
Freedom 

298 
170 
294 
168 
294 
168 
294 
168 

Chi-
square 
9.666 
7.626 

23.708 
2.947 
0.000 
0.994 
11.512 
0.000 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

-

<0.0001 
<0.0001 

-

Significant 
No 
No 
No 
No 

-

No 
No 

-

Comparison of Debris by Location 

Debris are found in Area 1. Area 2, and Area 4 occupation areas of the Colston Playa 

and as isolated finds. They are distributed as 108 debris from Area 1. 97 from Area 2. 

five from Area 4, and one as an ISO finds. Debris descriptive statistics b\ location 

(Table 4.47) is limited to weight. The Area 2 debris generally are larger than Area 1 

debris while Area 1 are larger than Area 4 debris. The one ISO debris is statistical!) 

insignificant. 
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Separating debris by location and material shows that chert is the most common 

material (Table 4.45) and is found everywhere except as ISO finds. Quartzite and 

petrified wood are found only in Area 1 and Area 2. However, the raw material sources 

are not as equally distributed as with other artifacts categories (Table 4.46). 

Table 4.45 Debris Material by Location 
Material 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
75 
27 
5 
1 

Area 2 
47 
43 
7 
0 

Area 3 
0 
0 
0 
0 

Area 4 
5 
0 
0 

0 

ISO j 
0 
1 1 
0 i 
0 ; 

Table 4.46 Debris Material Source by Location 
Material Source 
Edwards Formation 
Alibates 
Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 1 
23 
10 
1 

19 
12 
43 

Area 2 
2 
4 
^ 
J 
13 
1 

74 

Area 3 
0 
0 
0 
0 
0 
0 

Area 4 
1 
2 
0 
0 
0 
2 

ISO 
0 
0 
0 
0 
0 
1 

Descriptive statistics (Table 4.47) shows that the mean, median, and variance is 

greatest in the weight of Area 2 debris. This result possibly is due to the large number of 

quartzite debris found in Area 2. 

Table 4.47 Debris Descriptive Statistics 

Measurements by Area 
Weight (g) Area 1 
Weight (g) Area 2 
Weight (g) Area 4 
Weight (g) ISO 

Mean 
9.264 
16.564 
7.400 
0.200 

Standard 
Deviation 

22.403 
38.267 
13.495 

-

Standard 
Error 
2.176 
3.906 
6.035 

-

Variance 

501.880 
1464.329 
182.105 

-

Median 

2.100 
3.850 ^ 
0.600 
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The examination criteria for debris (Table 4.48) show that thermal alteration was used 

in Area 1 and Area 2. The data indicate that the majority of debris in Area 1. Area 2. and 

Area 4 have a cortex surface. However, debris is seldom used as tools. 

Table 4.48 Examination Criteria for Debris 
Variable 
Thermal Alteration 
Cortex Surface 
Dorsal Surface 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Edge wear 
Identified as a Tool 

Area 1 
3 

101 
106 
101 
12 
1 
1 

Area 2 
5 

94 
95 
83 
15 
1 
1 

Area 3 
0 
0 
0 
0 
0 
0 
0 

Area 4 
0 
4 
5 
5 
1 
1 
1 

ISO 
0 

1 
1 
1 
0 
1 
1 

The chi-squared tests indicates no significant difference in the data for either 

materials by location (Table 4.49) or material source by location (Table 4.50). 

Table 4.49 Chi-Squared Results of Debris Material by Location 

Material Type by Area 
Area 1 Chert 
Area 2 Chert 
Area 1 Quartzite 
Area 2 Quartzite 
Area 1 Petrified Wood 
Area 2 Petrified Wood 
Area 1 Chalcedony 
Area 2 Chalcedony 

Variance 
0.214 
0.252 
0.189 
0.249 
0.045 
0.068 
0.009 
0.000 

Degrees of 
Freedom 

107 
96 
107 
96 
107 
96 
107 
96 

Chi-
square 
22.917 
24.227 
20.250 
23.938 
4.769 
6.495 
0.991 
0.000 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

-

Significant 
No 
No 
No 
No 
No 
No 
No 

-
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Table 4.50 Chi-Squared Results of Debris Material Source by Location 

Material Source by Area 
Area 1 Edwards Formation 
Area 2 Edwards Formation 
Area 1 Alibates 
Area 2 Alibates 
Area 1 Tecovas jasper 
Area 2 Tecovas jasper 
Area 1 Potter Chert 
Area 2 Potter Chert 
Area 1 Ogallala Quartzite 
Area 2 Ogallala Quartzite 
Area 1 Source Unknown 
Area 2 Source Unknown 

Variance 
0.169 
0.020 
0.085 
0.040 
0.009 
0.030 
0.146 
0.117 
0.100 
0.010 
0.242 
0.183 

Degrees of 
Freedom 

107 
96 
107 
96 
107 
96 
107 
96 
107 
96 
107 
96 

Chi-
square 
18.102 
1.959 
9.074 
3.835 
0.991 
2.907 
15.657 
11.258 
10.667 
0.990 

25.880 
17.546 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.001 

<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No ! 
No 1 
No 
No 
No 1 
No 
No 
No 
No 
No 

The examination criteria show that the majority of debris in all areas were made from 

raw cores (Table 4.48). The chi-squared test (Table 4.51) indicates no significant 

difference in the real and expected results. The sample size of Area 4 debris and ISO is 

too small for any degree of accuracy to be achieved and they have been omitted from 

further statistical manipulations. 

Table 4.51 Chi-square Results of Debris Examination Criteria by Location 

Examination Criteria by Area 
Area 1 Thermal Alteration 
Area 2 Thermal Alteration 
Area 1 Cortex Surface 
Area 2 Cortex Surface 
Area 1 Angular Dorsal Surface 
Area 2 Angular Dorsal Surface 
Area 1 Irregular Dorsal Surface 
Area 2 Irregular Dorsal Surface 
Area 1 Edge wear 
Area 2 Edge wear 
Area 1 Identified as a Tool 
Area 2 Identified as a Tool 

Variance 
0.027 
0.049 
0.045 
0.021 
0.045 
0.118 
0.101 
0.133 
0.019 
0.010 
0.019 
0.010 

Degrees of 
Freedom 

107 
96 
105 
95 
105 
95 
105 
95 
104 
95 
104 
95 

Chi-
square 
2.917 
4.742 
4.764 
1.958 
4.764 
11.240 
10.642 
12.656 
1.962 
0.990 
1.962 
0.990 

p-Value 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

j 
<0.0001 
<0.0001 
<0.0001 
<0.0001 

Significant 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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Cores 

Like all other artifacts in the assemblage except groundstones. cores are found in 

Area 1, Area 2, Area 4, and as isolated finds. They are distributed as 19 cores from Area 

1, three from Area 2, one from Area 4, and two as ISO finds. Because of the sample size 

per area, statistical analysis does not yield reliable resuhs. 

Unlike the majority of the Colston Playa assemblage, quartzite is the predominate 

material for cores (Table 4.52). It follows that Ogallala quartzite is the majority of the 

identified core material source (Table 4.53). 

Table 4.52 Core Material by Location 
Material 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
4 
14 
0 
1 

Area 2 
0 
3 
0 
0 

Area 3 
0 
0 
0 
0 

Area 4 
1 
0 
0 
0 

ISO 
0 
2 
0 
0 

Table 4.53 Core Material Sources by Location 
Material Source 
Edwards Formation 
Alibates 
Tecovas jasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 1 
0 
1 
0 
3 
7 
8 

Area 2 
0 
0 
0 
0 
1 
2 

Area 3 
0 
0 
0 
0 
0 
0 

Area 4 
0 
0 
0 
1 
0 
0 

ISO 
0 
0 
0 
0 
1 
1 

Comparison of Groundstone by Area 

With only one groimdstone found at the Colston Playa, no further anah sis could be 

conducted. The artifact comes from Area 2. 



Comparison of Hearthstones by Location 

Of the 31 hearthstones, 23 hearthstones come from Area 1 and eight from Area 3. 

Because the sample size (Table 4.54) is so small, statistical analysis b\ area is not 

practical. The majority of hearthstones are less than 51% bumed. Proportionalh. the 

two areas are different. Area 3 hearthstones are distributed evenly between less than 50° o 

and 51 % or greater burned. Two-thirds (66%) of Area 1 hearthstones, however, are in 

the less than 51% bumed category. 

Table 4.54 Percentage of Hearthstone Bumed by Location 
Location 
Area 1 
Area 3 

<25% 
7 
1 

26% to 50% 
8 
3 

51% to 75% 
4 
4 

76% to 100% 
1 
0 

Comparison of Artifacts Within Area 2 

Area 2 is divided into two sub-areas (Figure 4.26). Both sub-areas contain the same 

material types with material sources (Tables 4.55, 4.56). With the exception of two 

unifaces found in Area 2B, the artifact assemblage of both areas contains the same 

material types (Tables 4.55), material sources (Table 4.56), and artifact types (Table 

4.59). However, the subassemblage of artifacts is less in Area 2 A with 62.86% of the 

total number of artifacts found in Area 2B (i.e., two-thirds the size of the Area 2B 

subassemblage). 

Descriptive statistics for flakes (Table 4.57) and debris (Table 4.58) show that the 

flakes in Area 2B have a larger mean value for length, width, thickness, and weight than 

Area 2A. The debris in Area 2B also have a greater mean value than Area 2A. 
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Descriptive statistics are not calculated for unifaces, cores, and groundstone because 

these artifact types are found only in one or the other sub-area (Table 4.57). 

Table 4.55 Material Types by Sub-Area 
Material 
Chert 
Quartzite 
Petrified Wood 
Chalcedonv 

Area 2A 
40 
20 

0 

Area 2B 

0 

Table 4.56 Material Source by Sub-Area 
Material Sources 
Edwards Formation 
Alibates 
Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 2A 
4 
8 
3 
4 
3 

44 

Area 2B i 

8 1 
10 
10 
15 
n 
J 

59 

Table 4.57 Debris Description Statistics by Sub-Area 
Measurement by 
Area 
Weight (g) Area 2A 
Weight (g) Area 2B 

Mean 
17.288 
22.315 

Standard 
Deviation 

10.239 
12.541 

Standard 
Error 
1.706 
1.829 

Variance 
104.834 
157.276 

Median 
16.940 
21.060 

Table 4.58 Flake Descriptive Statistics by Sub-Area 

Measurement by Area 
Length (mm) Area 2A 
Length (mm) Area 2B 
Width (mm) Area 2A 
Width (mm) Area 2B 
Thickness (mm) Area 2A 
Thickness (mm) Area 2B 
Weight (g) Area 2A 
Weight (g) Area 2B 

Mean 
16.952 
18.605 
13.753 
17.190 
4.670 
7.257 
5.119 
7.610 

Standard 
Deviation 

13.499 
15.225 
8,889 
10.645 
4.647 
6.989 
16.815 
25.715 

Standard 
Error 
2.647 
2.407 
1.743 
1.683 
0.911 
1.105 
3.298 
4.066 

Variance 
182.229 
231.810 
79.010 
113.323 
21.599 
48.842 

282.758 
661.267 

Median 
12.920 
14.430 
12.480 
15.350 
3.100 
5.080 
0.600 
1.050 
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Figure 4.26 Area 2 Subassemblages 
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Table 4.59 Artifact Types by Sub-Area 
Artifact Type 
Biface 
Uniface 
Flake 
Debris 
Core 
Groundstone 

Area 2A 
0 
0 

26 
36 
o 
J 

1 

Area 2B 
0 
2 

42 
61 i 
0 
0 

Conclusions 

The analysis shows a general uniformity in the types of artifacts, material, and 

material sources found in the lithic assemblage from the Colston Playa. However, some 

differences exist in the numbers and characteristics of artifacts between locations at the 

site. Summations of the characteristics of differences between artifacts found in the areas 

of occupation are in Tables 4.60-4.64. The data found in these tables demonstrate the 

differences in numbers and characteristics of the artifacts. 

Chert is the predominate material type found in artifacts recovered from the Colston 

Playa in Area 1, Area 2, and Area 4. However, chert and quartzite are equally distributed 

in the lithic assemblage. Petrified wood and chalcedony is minimally represented in Area 

1 and Area 2. 

The most common identified source is Alibates in Areal, Area 2. and Area 4. 

However, unknown source is the most common in the lithic assemblage. Because much 

of the lithic assemblage is made from an unidentified material source, a larger statistical 

variation occurs in the artifacts (Table 4.62) classified as being from an unknown source. 
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Table 4.60 Lithic Material Type by Location 
Material Type 
Chert 
Quartzite 
Petrified Wood 
Chalcedony 

Area 1 
241 
49 
6 
3 

Area 2 
107 
56 
8 
0 

Area 3 
0 
0 
0 
0 

Area 4 
9 

0 
0 
0 

ISO ! 

-> 
J 

0 
0 

Table 4.61 Lithic Material Source by Location 
Material Source 
Edwards Formation 
Alibates 
Tecovasjasper 
Potter Chert 
Ogallala Quartzite 
Unknown Source 

Area 1 

51 
61 
30 
40 
21 
96 

Area 2 
12 
18 
13 
19 
6 

103 

Area 3 
0 
0 
0 
0 
0 
0 

Area 4 
1 
^ 
J 

0 
1 
0 
4 

ISO 
0 
0 

0 
1 
2 

Table 4.62 Descriptive Statistics for Unknown Source Material 

Measurement 
Length (mm) 
Width (mm) 
Thickness (mm) 
Weight (g) 

Mean Standard 
Deviation 

23.537 
18.827 
9.779 

21.661 

Standard 
Error 
18.800 
13.241 
10.064 
91.247 

Standard 
Error 
1.316 
0.927 
0.705 
6.389 

Variance 
353.427 
175.328 
101.283 

8326.054 

Median 
18.125 
15.040 
6.280 
2.100 

Table 4.63 Artifacts by Location 
Artifact Type 
Biface 
Uniface 
Flake 
Debris 
Cores 
Groundstone 
Hearthstone 

Area 1 
7 
6 

159 
108 
19 
0 

23 

Area 2 
0 
2 
68 
97 
n 
J 

1 
0 

Area 3 
0 
0 
0 
0 
0 
0 
8 

Area 4 
0 
0 
4 
5 
1 
0 
0 

ISO 
0 

1 
0 t 

1 
'> 

1 
1 

0 ! 

0 

The non-caliche lithic assemblage collected in Area 1 is greater than in Area 2 or 

Area 4 (Table 4.61). The absolute size of each identified area is related to the spatial 
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distribution of artifacts found in that area. All bifaces are found in Area 1; unifaces are in 

Area 1 and Area 2; and flakes, debris, and cores come from Area 1. Area 2. Area 4. 

and ISO. The character of the artifacts is different for each location. Unifaces in Area 1 

have a larger median length, width, thickness, and weight then unifaces found in Area 2 

(Table 4.64). Flakes from Area 2 have a slightly larger median length, width, and 

thickness than Area 1 flakes; however. Area 1 flakes have a slightly larger median length, 

thickness, and weight than Area 4 (Table 4.64). Area 1 flakes have a median w eight 

almost four times greater than Area 2 flakes and almost seven times greater than Area 4 

flakes. The larger weight for Area 2 flakes is accounted for by a greater percentage of 

flakes being made from high quality chert in Area 2 than in Area 1 or Area 4 (Table 

4.41). Debris found in Area 2 has almost twice the median weight of Area 1 debris and 

almost 2 V2 times the weight of Area 4 flakes. Finally, a greater percentage of cores are 

found in Area 1 than in Area 2, Area 4, or as ISO finds. 

The examination criteria for debitage in the lithic assemblage (Table 4.65) shows how 

pervasive raw cores were used in making tools at the Colston Playa. The majority of the 

flakes and debris have a cortex surface. Additionally, lithic preparation techniques such 

as heat treating and platform edge grinding are represented in the debitage assemblage. 

Hearthstones were much more unevenly distributed than the non-caliche lithics. 

Found only in Area 1 and Area 3, 60.7l%o were from Area 1. All 31 pieces were 

subjected to color, hue, and percent bumed analysis (Tables 4.66-4.68). The results of 

the chi-squared test (Table 4.32) showed a significant difference in the color values of 4. 

5, 6, 7, and 8. This difference was a result of the color (Table 4.29) and spatial (Figure 
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4.10) distribution of hearthstones. The five designated groups were based on the spatial 

distribution results and were assigned to make the map symbols large enough for the 

resuhs to be distinguishable. These groups of hearthstones were used to show color 

(Figures 4.11-4.15), hue (Figures 4.16-4.20), and percent bumed (Figures 4.21-4.25). 

Table 4.64 Median Measurements of Artifacts by Location 

Artifact Type by Area 
Area 1 Biface 
Area 1 Uniface 
Area 2 Uniface 
Area 1 Flakes 
Area 2 Flakes 
Area 4 Flakes 
ISO Flakes 
Area 1 Debris 
Area 2 Debris 
Area 4 Debris 
ISO Debris 
Area 1 Core 
Area 2 Core 
Area 4 Core 
ISO Core 

Median 
Length (mm) 

19.370 
32.333 
19.255 
14.760 
18.015 
14.057 
6.945 
19.922 
25.870 
15.192 
8.700 

58.070 
58.070 
62.100 
71.825 

Median Width 
(mm) 
14.100 
25.858 
18.990 
13.380 
15.887 
13.960 
6.085 
16.351 
19.716 
17.730 
7.500 

46.450 
42.217 
54.000 
47.485 

Median Thickness 
(mm) 
0.275 
9.012 
5.885 
4.637 
6.252 
3.887 
1.925 
9.825 
10.261 
7.686 
1.900 

34.234 
32.717 
32.000 
40.060 j 

j Median 
W'eiaht (mm) 

2.000 
17.183 
3.850 
1.652 
6.501 
0.900 
0.100 
9.264 
16.564 
7 400 ! 
0.200 

179.100 
126.400 
143.500 
188.900 

Table 4.65 Examination Criteria for Debitage 
Variable 
Bulb of Percussion 
Platform 
Compression Rings 
Thermal Alteration 
Cortex Surface 
Dorsal Surface 
Angular Dorsal Surface 
Irregular Dorsal Surface 
Edge Trimming 
Platform Edge Grinding 
Edgeware 
Identified as a Tool 

Flake 
115 
204 
96 
I 

217 
233 
228 

9 
0 
7 

24 
24 

Debris 
0 
0 
0 
8 

200 
207 
190 
28 
0 
0 
5 
5 

Total 
115 
204 
96 
9 

417 
440 
418 
37 
0 
7 

29 
29 
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Table 4.66 Hearthstone Color Value 
Measurement 
Number of 
Hearthstones 

2 

" > 
J 1 

4 1 5 

2 4 

Table 4.67 Hearthstone Hue Value 
Measurement 
Number of 
Hearthstones 

2.5Y Grav 

9 

2.5YR Gray 

7 

5YR Brown 

J) 

6 

14 

^ 8 

4 3 

7.5YRGray lOYR Brown 

6 
i 

: 6 

Table 4.68 Hearthstone Percent Bumed 
Measurement 
Number of 
Hearthstones 

<25% 

8 

26% to 50% 

11 

51 Vo to 75% 

8 

16% io 100% 

1 

In Group 1, six of the hearthstones have been exposed to high temperatures and two 

hearthstones have low temperatures (Figure 4.27). This grouping was designated as a 

possible hearth (Figure 4.27). Both of the hearthstones in Group 2 have been exposed to 

low temperatures (Figure 4.28). Three hearthstones in Group 3 were exposed to high 

temperatures while two were exposed to low temperatures (Figure 4.29). In Group 4. 

(Figure 4.30), seven of the hearthstones were exposed to high temperatures and one 

exposed to low temperatures. Finally, in Group 5 (Figure 4.31), two hearthstones were 

exposed to low temperatures and six were subjected to high temperatures. These 

groupings show the possibility of six hearths at the Colston Playa. One possible hearth 

represented in Group 1 (Area 3) and a possibility of fi\e hearths in Groups 2 through 

Group 5 (Area 1). 

The examinafion criteria (Table 4.65) shows that 92.39% of the total non-caliche 

lithic assemblage has a cortex surface, 100% has a dorsal surface, and 9.05°'o ha\ c edge 
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wear and are idenfified as a tool. Additionallv. 12% of the lithic assemblage shows 

thermal alterafion and 2.47% show platform edge grinding. Both thennal aheration and 

platform edge grinding are preparation techniques used to prepare raw lithic matenal for 

flaking. 

The data obtained from the non-caliche lithic assemblage shows the statisticall\-

homogenous of the lithic assemblage. Generally, no significant variation is detected. 

This homogenous distribution may result in the identification of similar types of 

occupations for each area. For example, the data indicates that the majorit\ of artifacts 

from each occupational area, except Area 3, have a cortex surface and cores are found in 

Area 1, Area 2, Area 4 and, as ISO finds. Using the numbers of bifaces. unifaces. flakes, 

debris, thermal alteration, platform edge grinding, abrasion, angular dorsal surface, and 

irregular dorsal surface are indicators are factors that are used to indicate site type. 
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Figure 4.27 Group 1 Hearthstones by Temperature and Hue 
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Figure 4.28 Group 2 Hearthstone by Temperature and Hue 
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Figure 4.29 Group 3 Hearthstone by Temperature and Hue 
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Figure 4.30 Group 4 Hearthstone by Temperature and Hue 
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Figure 4.31 Group 5 Hearthstone by Temperature and Hue 
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CHAPTER V 

DISCUSSION 

Links between subsystems are fianctional and the manner in which different 

institutions and practices of a group are interrelated and can be explained b>' their 

relationships to other elements of their society (M. Johnson, 1999). The theoretical 

framework of this smdy uses variation in the lithic assemblage to understand mobilit> 

pattems and site formation at the Colston Playa. As such, this study has focused on the 

examination of the organizafional aspects of the Colston Playa lithic assemblages to 

determine the site's funcfion. Organizafional and technological aspects of the assemblage 

include the composition of the lithic assemblage in terms of artifact t>pes and raw 

materials used in the production and maintenance of tools as reflected in the lithic 

assemblage. 

Raw Materials 

Non-caliche lithic material is found in Area 1, Area 2. Area 4, and as ISO finds. The 

lithic materials found at the Colston Playa are chert (74.49%), quartzite (22.02%). 

petrified wood (2.88%), and chalcedony (0.62%). Materials for flaked stone tools must 

have the following characterisfics: (1) fracture conchoidalh': (2) be elasfic but brittle: (3) 

homogeneous in crystalline structure (amorphous or cr>ptocrystalline); and (4) lack 

cracks, inclusions, and other flaws (Whittaker, 1994). The homogeneity ol a cr>stalline 

structure is visible in the texture of a freshh" flaked surface and is the most important 
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factor in how easily a material can be worked. Cryptocrystalline materials like chert are 

hard, difficult to fracture, and do not form as sharp an edge as crystalline materials such 

as obsidian. However, the fracture surfaces are smooth to slightly rough and. in most 

cases, the crystal structure is invisible to the naked eye. The toughest and least 

amorphous materials like quartzite are hard to work, and the fracture surfaces usualh- are 

rough, with a grainy texture composed of crystals visible to the naked eye. Chalcedony 

appears amorphous but actually is made up of microcrystals of quartzite and differs from 

chert because it has a smaller intercrystalline pores and less water content (Shepherd. 

1972). Petrified wood is composed of silica and usually will flake in an odd angular 

fracture pattern. 

Chert usually is found as nodules or beds and form as secondary deposits in rocks 

mostly composed of calcium carbonate (Shepard, 1972; Luedtke, 1992). Sources for the 

chert found at the Colston Playa are Alibates (17.08%), Edwards Formation (13.17%), 

Potter chert (12.55%)), and Tecovas jasper (8.85%) (Figure 5.1). The main raw material 

source for Alibates is found along the Canadian River (Banks, 1990; Holliday and \\'elt\, 

1981). Tecovas jasper sources are restricted to the Quitique area of the Llano Estacado 

and Edwards Formation comes from the Edwards Plateau of south central Texas (Banks, 

1990; Holliday and Welty, 1981). The closest Edwards Formafion is the Abilene area 

(Holliday and Welty, 1981). Potter chert is a very low quality material commonly found 

throughout the area in Ogallala Formafion gravels (Banks, 1990). Because of the small 

size of many of the flakes and debris in the Colston Playa assemblage the largest chert 

source is unknown source (48.35%). 
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Figure 5.1 Raw Material Sources Available on the Southem High Plains (adapted from 
Johnson, 1991:217). 

Quartzite usually is fotmd in the form of cobbles in riverbeds (Shepard, 1972; 

Luedtke, 1992). Ogallala (6.79%) is the identified source of the quartzite material found 

at the Colston Playa. The Ogallala Formafion is the most ubiquitous rock unit of the 

High Plains, cropping out nearly continuously along the eastem, northern, and western 
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escarpments of the Llano Estacado (Holliday, 1997; Holliday and Welty. 1981). 

However, the majority of quartzite (93.21%) was not sourced because of the size of the 

artifacts. 

Petrified wood (2.88%)) and chalcedony (0.62%) are minimally represented in the 

Colston Playa lithic assemblage. Chalcedony often is dissolved and deposited in cre\ices 

in other rocks (Whittaker, 1994). All artifacts made from petrified wood and chalcedony 

are unknown source but are most likely from the Ogallala Formation. 

Types of Equipment Found at the Colston Playa 

Binford (1979) identifies three types of equipment used by hunter-gatherers: personal 

gear, site fiimiture, and situational gear. The Colston Playa assemblage contains all three 

types. 

Hunter-gatherers heavily curate their personal gear. The intentional discarding of 

personal gear is due to the normal wearing out of the object and happens within a 

residential camp. Kill sites have a very low density of personal gear and its occurrence 

indicates that the gear was either lost or retooled, and thus changing its classification to 

situational gear, to meet the needs of the owner. The biface assemblage found at the 

Colston Playa can be interpreted as personal gear. 

Identifiable biface types in the Colston Playa assembly are a Scallom point (TTU-A 1 -

75380; Figure 4a) and a drill (TTU-A 1-75143; Figure 4b). Scallom projecfile points 

have a distribufion over much of Texas (Hester and Collins. 1969). On the Southem 
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High Plains, Scallom points are found in various sites (Hughes and Welty. 1978: 

Johnson, 1991, 1993; Boyd, 1995). Dated context at Deadman"s Shelter (A.D. 79-319) 

provides an early ceramic age for the type (Hughes and Welt>-. 1978). The drill appears 

to be made from a reworked biface. A long stem and a tapered bit that is diamond-

shaped in cross secfion characterize the drill bit. The bit and base are bifacialh" flaked 

and exhibit retouching. Because of its small size, the drill may ha\e been retooled from a 

late Holocene biface. This determinafion was made because it is smaller than Archaic 

drifls (Alexander 1963; Shafer 1973). Biface fragments TTU-Al-78125. TTU-.Al-

78539, TTU-Al-78540, TTU-Al-78588, and TTU-Al-88591 are too small to be 

reworked into another tool. All bifaces and fragments have both edge trimming 

(retouch/sharpening) and edge wear use 

Site furniture consist of objects such as a groundstone, hammerstones, and 

hearthstones that are too heavy for transport and remain at the site (Binford. 1979). Site 

furniture includes objects usually foimd in residential sites but some types may be curated 

in the vicinity of a logistical site. The one groundstone (TTU-A 1-78102) and the 

hearthstones meet the definition of site furniture. Groundstone are utilized on the 

Southem High Plains from at least the mid-Archaic through the Historic periods (E. 

Johnson and Holliday, 1986; Baugh, 1986; Boyd. 1995). 

Hearthstones were not found in a manner that would lead to the identificafion of the 

exact provenience of any single hearth. However, the hearthstones found in Area 1 were 

grouped in such a manner that inferences can be made as to the possible location of a 

hearth. The locations of possible hearths can be determined by using a 1 -meter mle 
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derived by the Texas Tech Museum. The 1-meter rule states that hearthstones that are 

located within a 1-meter radius can be identified reasonably as a possible hearth. 

Hearthstones found in Area 3 gave an indication that the northern region of the pla>a also 

was occupied. Additionally, the Area 3 hearthstones were grouped more tightly than any 

other hearthstones at the Colston Playa and possibly are from more than one source. 

Situational gear is gathered, produced, or drafted into use for carrying out a specific 

acfivity (Binford, 1979) in localifies where raw material is plentiful such as residential 

sites. Situafional gear such as unifaces, ufilized flakes, and utilized debris are found at 

the Colston Playa. Additionally, eight cores show flakes were removed as well as 

markings indicating their use as hammerstones. 

Cores represent either site furniture or situational gear. For example, a core can be 

used as a hammerstone or a weight to hold down the side of a tent. The hammerstone can 

be used as a core when the stone is need for tool production. 

Factors Influencing the Design of Artifacts in the Lithic Assemblage 

Two main factors, portability and utility, influence the design of transported artifacts 

and tool kits employed by mobile populations (Kuhn, 1994). Flake tools made from 

cores have a low production cost, short tool-use life, high raw material consumption, low 

producfion cost, and low portability (Cowan, 1999). The use of flake tools from cores is 

not well suited to highly mobile tool users (Nelson, 1991). 

The majority (92.8%) of the Colston Playa non-caliche lithic assemblage has a cortex 

surface. As much of the lithic assemblage has a cortex surface, large bifacial blanks are 
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not used for lithic producfion. A cortex surface indicates cores were being reduced at the 

site with flakes and flake tools being produced. If the Colston Playa was a logistical site, 

shaping raw material into large bifaces prior to reaching the Colston Playa could ha\e 

solved the problem resuhing from the low production cost of making tools from cores. 

Large bifaces contain a much more reliable source of usable stone then do cobbles or 

even flake blanks that have not been worked (Kelly, 1988). Despite low producfion cost. 

use of raw cores is not a significant problem for people in a residential site. The cost of 

transporting raw cores for any distance by highly mobile people is prohibitive. So much 

of the lithic assemblage having a cortex surface suggests hunter-gatherers using the 

Colston Playa practiced a residential mobility strategy. 

Tool Design for Reliability and Maintenance in the Colston Assemblage 

The analysis of tool design for reliability and maintenance based upon the 

archaeological and engineering approaches to material culture models can predict 

mobility (Bleed, 1986). These attributes are difficult to measure with any degree of 

accuracy in any lithic assemblage. However, because identified tools represent such as 

small percentage of the Colston Playa assemblage, it is not possible to determine if tools 

in the assemblage were built for either reliability or maintenance. 

Examination of Technology in the Archaeological Record 

Ethnographic data (Oswalt, 1973; Torrence, 1983) indicate that few bifacial tools 

occur in systems of high residenfial and low mobility characteristics. Kelly (1988) has 
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established associafions for using lithics to determine site funcfion. These criteria are: 

(1) production and use of bifaces as cores; (2) production of bifaces in residenfial sites 

that then are used as cores in logistical sites; (3) use of bifaces that then are used as 

reliable and maintainable tools; and (4) production of bifaces as a by-product of the 

shaping process. Identifying the use of bifaces as cores is the cornerstone of recognizing 

a logistical site. 

Only 1.44%) of the total Colston Playa assemblage is identified as bifacial tools. 

None of Kelly's (1988) associations are found at the Colston Playa. The production and 

use of bifaces as cores in a residential site should result in a positive correlation between 

the frequencies of bifacial-flaking debris, utilized flakes, or biface fragments and 

measures of the total amount of lithic debris (Kelly, 1988). The production and use of 

bifaces as cores is not evident at the Colston Playa. A negative correlation exists between 

the frequencies of bifacial-flaking debris, utilized flakes, or biface fragments and 

measures of the total amount of lithic debitage (Table 4.65). The vast majority (94.77%) 

of all debitage in the lithic assemblage has a cortex surface indicating the debitage was 

not the result of sharpening or retooling bifaces. 

In a logistical site, a high percentage of utilized biface flakes should exist relative to 

unretouched flake tools. However, the Colston Playa assemblage has no utilized biface 

flakes. Logisfical sites are characterized by the use of high-quality raw material a low-

occurrence of simple percussion cores, and a low occurrence of flakes having cortex on 

their dorsal surface (Kelly, 1988). However, at the Colston Playa, no such relationships 

exist (Table 4.65). Cortex is found on 93.13%) of the flakes. The majority of the Colston 
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assemblage (74.49%)) is produced primarily from high quality chert. The majorit\ (72%) 

of cores, however, are of lower quality materials. 

Kelly's (1988) second associafion should resuh in a division of sites into two basic 

categories: (1) residential sites having a low occurrence of ufilized biface-reduction 

flakes; and (2) logisfical sites having a high occurrence of utilized biface-reducfion 

flakes. Bifacial tools would be used as tools and/or cores at a logistical site and would be 

produced and maintained in a residential site (Andrefsky, 1998; Binford, 1977). The 

Colston assemblage has a zero occurrence of idenfified utilized biface-reduction flakes as 

opposed to utilized simple flake tools (1.62%). Therefore, evidence is lacking for the 

production of bifaces at the Colston Playa that then would be used as cores in logistical 

sites. 

In Kelly's (1988) third association, the use of bifaces as reliable and maintainable 

tools should result in infrequent unifacial tools. This association is very difficult to 

determine objectively. However, use of bifaces in residential site should be represented 

by a concentration of bifacial-flaking debris. At the Colston Playa, a concentration is 

lacking of bifacial flaking debris to indicate bifaces were used either as reliable or 

maintainable tools. 

Kelly's (1988) final association should result in the concentration of bifacial-flaking 

debris (especially very small bifacial retouched flakes) and a positive correlation between 

biface fragments and biface-flaking debris (Andrefsky, 1998; Kelly, 1988). A low 

incidence of uniface occurrence and the use of bifacial-reduction flakes as tools are an 

indicafion bifaces were used as cores. A residential site would ha\ e a high incidence of 
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unifacial occurrences of normally bifacial tool types (Andrefsky, 1998; Kelly. 1988). 

However, the Colston Playa assemblage does not exhibit this characteristic. In the 

Colston Playa assemblage, flakes or debris with edge trimming are lacking. Furthermore, 

a posifive correlation does not exist between biface fragments and bifacial flaking debris 

(Table 4.68). Only 6.84% flakes and 3.32% debris lack a cortex surface that indicates 

their removal from a dorsal surface. 

The archaeological record at residential sites should indicate the maintenance of 

hafted tools such as flake tools, burins, gravers, spokeshaves, and scrapers used for the 

maintenance of organic items (Keeley, 1982). No tools that could be described as a 

burin, graver, or spokeshave were found at the Colston Playa. However, the bifacial 

tools and tools fragments could have been hafted at one time. The projectile point and 

drill would have been hafted at one time. 

Cores 

Twenty-five cores are in the Colston Playa assemblages. Heat-treating of cores 

(44.0%) prior to flaking was practiced. By heating stones slowly to a high enough 

temperature, the texture and color changes, the stone is less grainy, smoother in texture, 

and more brittle and, therefore, easier to flake (Whittaker, 1994). Many of the cores 

found at the Colston Playa would be more useful if heat-treated as they are from low 

quality material (38.89% quartzite, 5.56% chalcedony, 11.11% potter chert, and 44.44" o 

from an unknown source). High quality chert is found in only seven (28%) cores. The 

presences of so many cores is not proof that the majority of tools were being 
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manufactured from raw materials rather than oversize performs. Cores could ha\e started 

as a manuport or situational tool and evolved into use as a core over several occupations. 

Hearthstones 

Historically, fire-cracked bumed caliche has been associated with cultural acti\ity. 

Bumed caliche is recorded primarily in relation to hearth features at a \ariety of sites in 

West Texas (Baxevanis et al., 1997; Boyd et al., 1989,1990: Brown, 1996: E. Johnson. 

1989, 1995a, 1997; Hughes and Welty, 1978; Ladkin and O'Brien, 1995; Ladkin and 

Miller, 1993; Litwinoek et al., 1997) and New Mexico (Lintz, 1989). 

Theoretically, range fires can generate heat sufficient to discolor caliche. Howe\er, 

data from both the Lubbock Lake Landmark experimental bum and the experimental 

btirns on the Northern Plains (Seabloom et al., 1991) indicate that range fire burning is 

really due to scorching. It appears that only cultural fires are capable of producing true 

burned caliche as they have greater temperatures and bum longer than natural fires. 

The analyses of hearthstones found at the Colston Playa were limited to weight, color, 

percentage burned, and provenience. Bumed caliche may display various hues that are 

the can result of exposure to differing temperature extremes. Lintz (1989) observed a 

tendency for caliche to change towards the brown hues 5YR and lOYR when exposed to 

lower temperatures (400°C to 500°C). When exposed to temperatures of 700°C to 

800°C, the change is towards neutral gray hues 2.5Y, 2.5YR and, 7.5YR. The hue 

conformity within each concentrafion may be explained in terms of their var\ ing mineral 

content as well as the differing temperature extremes to which they were exposed. 
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No proof is available that the hearthstones found at the Colston Playa are from the 

known outcrop of caliche found at the northem edge of the playa basin near Area 3. The 

grayer hues could be the result of the hearthstones being exposed to higher temperatures. 

Varying degrees of heat depending upon either how often the hearthstones were used or 

how the hearthstones were used (i.e., open hearth or pit fire) could account for brov\-n and 

gray hues being found together. However, differences in the hue value of the 

hearthstones may be the result of their mineral content. For example, the hearthstones 

having a gray hue were exposed to a similar high temperature range. But the gra\ hue 

values of 2.5Y, 2.5YR, and 7.5YR may result from the hearthstones ha\ing differing 

mineral content and, as such, a different source. The brown hues contain selenite cr\ stals 

and appear more porous in structure (Ladkin and Miller, 1993). Therefore, it should not 

be assumed that brown hue hearthstones come from the same outcrops as the gra} hue 

hearthstones. 

Given the hue distribution (Table 4.28 and Figures 4.13-4.15) in the Colston Playa 

assemblage, it may be possible to estimate the number of sources for hearth material used 

in Area 1 and Area 3. However, only the grayer hues can be used to calculate the number 

of caliche sources. The lower temperature values represented by the brown hues will 

change to a gray if exposed to a higher heat source and it is unknown what gra\ hue the 

brown hue hearthstones will become. Therefore, the brown hues are not considered 

further. The hearthstones in Group 1 show the possibility that three caliche sources are 

represented (Figures 4.13, 4.27) based on the three gray hue values. As both hearthstones 

in Group 2 have a brown hue, it is not possible to determine the number of sources 
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(Figures 4.14, 4.28). Group 3 hearthstones possibly come from two caliche sources 

(Figures 4.15, 4.29). Finally, both Group 4 and Group 5 hearthstones possibly come 

from three sources (Figures 4.16, 4.17, 4.30, 4.31). 

Physical Characteristics of the Colston Playa and Areas of Occupation 

The Colston Playa study area (playa basin) covers an area of 1.092.500m^ and the 

playa covers approximately 251,327m^. The playa is the lakebed itself and the playa 

basin is the drainage basin. The Colston Playa has an Olton clay loam surface with a 1 -

3%o slope with internal drainage (Anonymous, 1997). A caliche outcrop is centered on 

the northern edge of the playa basin. Today, both the northem and southem end of the 

playa is vegetated heavily, with the southem end being marshy. The playa's vegetation 

consists mainly of short grass (primarily buffalo grass), sparse mesquite, wild plum, and 

wildflowers. The factors affecting the archaeological record at the site are fluvial 

erosion, trampling, and redeposifion by cattle and ranch traffic. 

Four areas of occupafion have been identified at the Colston Playa (Figure 4.19). 

Area 1 is 600m in length and 100m wide (60,000m2) ^^ jg primarily linear, following 

the eroded dirt road on the eastern edge of the site. Vegetation on either side of the road 

is trampled buffalo grass. Area 2 has a moderately eroded oblong shape and is much 

smaller (24,000m^) than Area 1. Area 2 is heavily trampled and sparsely covered b\ 

buffalo grass. Area 2 is subdivided into two sub-areas (Figure 4.26). The larger is 

approximately 14,000m' and is located on a 45° slope having mulfiple small erosion 
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channels. Area 2B is upslope from Area 2A and covers an area of approximateh 

10,000m'. 

Area 3 is found on the northern end on the playa basin and covers 36m-. During 

much of the archaeological investigation of the site, Area 3 was covered by water. The 

contour lines on the topographic map (Figure 4.19) show Area 3 is located at the base of 

a depressed erosion channel. The location of Area 3 suggests the material may ha\e been 

redeposited from the more heavily vegetated area directly north. Area 4 is located on the 

far western edge of the site and covers 5,000m'. This area is eroded heavily and sparseh 

vegetated. Artifacts in this area were recovered from small erosion channels originating 

in the plowed field adjacent to the site. 

Area 1 

The artifact assemblage found in Area 1 consists of seven bifaces, six unifaces, 159 

flakes, 108 pieces of debris, and 19 cores. Raw material represented in the Area 1 

assemblage is 80.60% chert, 16.39% quartzite. 2.01% petrified wood, and 1.00% 

chalcedony. Raw material sources for the chert are 21.16% Edwards Formafion, 25.31% 

Alibates, 10.03%o Tecovas jasper. 16.60% Potter chert, and 21.90%) unknown source. 

Raw material sources for quartzite artifacts is 42.86% Ogallala and 73.10% from an 

unknown source. 

Area 1 contains site furniture, personal gear, and situational gear. The seven bifaces 

represent the personal gear and the six unifaces, 20 utilized flakes, and two utilized debris 

represent the situational gear. The 23 hearthstones found in Area 1 are site furniture. No 
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evidence indicates that any artifacts were ever curated. The Scallom projectile point 

(TTU-Al-75380) dates the occupafion of Area 1 to the early Ceramic Period, between 

A.D. 79-400. 

Area 1 fails to meet any of Kelly's (1988) established associafions for using lithics to 

determine site funcfion. Of the 159 flakes, 114 have a cortex surface: out of 108 debris. 

101 have a cortex surface. Additionally, seven flakes have platform edge grinding and, 

two debris and seven cores were thermally altered. Both are core preparation techniques. 

The high percentage of flakes and debris having a cortex surface indicates lithic tools 

were being produced in Area 1 primarily from raw cores rather than large preformed 

bifaces. 

Intact hearths were not identified in any area of the Colston Playa and the 

hearthstones found at the site represent scattered hearths. The spatial distribution of the 

hearthstone hue (Figures 4.17- 4.21) indicated that the hearthstones may have been 

collected from two or more sources. Only 26.09% of the hearthstones were bumed 51% 

or greater that indicated prolong use at a high temperature. The spatial distribution of 

hearthstones showed the possibility that many different hearths were used. The 

groupings cover an area larger than reasonably can be expected from a single hearth 

(Figure 5.2). 

However, grouping the 23 hearthstones found in Area 1 by temperature (Figure 5.2) 

can give an indicafion of the numbers of hearths in the area. To simplify and distinguish 

the hearthstone groupings in Area 1 from the arbitrary hearthstone groupings of both 

Area 1 and Area 3, the Area 1 groupings by temperature are designated GT 1 through GT 
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5. GT 1 contains three hearthstones exposed to low temperatures. GT 2 has three 

hearthstones exposed to high temperatures, and four hearthstones exposed to high 

temperatures in GT 3. GT 4 has six hearthstones exposed to high temperatures. GT 5 is 

composed of two hearthstones exposed to low temperatures. The fi\e grouping b\' 

temperature are evidence that more than one hearth has existed in Area 1. These 

groupings are too distant from each other to expect that the high and low^ temperature 

hearthstones represent only two hearths. A potential of five hearths are indicated in Area 

Comparing the four arbitrary hearthstone grouping for Area 1 (Figure 4.11) with the 

five hearthstone distributions by temperature (Figure 5.2) in Area 1 indicates no direct 

correlation between the two. On the other hand, by looking stricth' at the grouping of 

hearthstone distribution by temperature in Areal, a case can be made for the existence of 

five potential hearths. However, additional artifact collection and analysis of the Colston 

Playa may tighten the hearthstone grouping and perhaps expand the number of potential 

hearths found in Area 1. Hearthstone evidence, then, should provide an additional line of 

evidence that Area 1 was used frequently for extended periods. 
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Figure 5.2 Area 1 Hearthstone Distribution b\' Temperature 
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Area 2 

The Area 2 artifacts consist of two unifaces, 68 flakes, 97 debris, three cores, and one 

groundstone. The raw material found in the Area 2 assemblage is 63.31%) chert, 33.14° o 

quartzite, and 4.73% petrified wood. Raw material sources for chert are 11.21% Edwards 

Formafion, 16.82%) Alibates, 12.15% Tecovas jasper, 17.76% Potter chert, and 42.06% 

unknown source. Raw material sources for quartzite is 42.06% Ogallala and 57.94° o 

unknown source. 

Area 2 contains situational gear and site furniture. The two unifaces. four utilized 

flakes, one utilized debris, and one core having edge wear represent situational gear. The 

one groundstone represents the site furniture. None of the artifacts found in Area 2 are 

curated. No hearthstones are from Area 2. 

Kelly's (1988) established associations for using lithics to determine site function 

where bifaces are used as cores is not supported in the Area 2 lithic assemblage. In Area 

2, 98.53% of flakes and 96.91% of debris have a cortex surface. Addifionally, five debris 

and two cores have been thermally altered. 

The lithic assemblage in Area 2A contains 26 flakes, 36 debris, three cores, and one 

groundstone. Area 2A material types are 60.61% chert, 30.30% quartzite, and 9.09% 

petrified wood. The raw material sources for chert artifacts are 10.00% Edwards 

Formation, 20.00% Alibates, 7.5% Tecovas jasper, 10.00% Potter chert, and 52.50% 

unknown source. The material source for quartzite is 15.00%) Ogallala and 85.00% 

unknown source. 
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Area 2A contains situafional gear and site furniture. Situational gear consists of one 

utilized debris and one core having edge wear. The groundstone is site ftimiture. 

Addifionally, Kelly's (1988's) associafions for using lithics to determine site function is 

not supported by the data. All the flakes and 97.22% of the debris have a cortex surface. 

Two debris and two cores have been thermally altered. 

The Area 2B assemblage contains two unifaces, 42 flakes, and 61 debris. The raw 

materials in Area 2B are 63.8l%o chert, 34.29% quartzite, and 1.90% petrified wood. 

Raw material for chert is 7.62% Edwards Formafion, 9.52% Alibates. 9.52%) Teco\as 

jasper, 14.29% Potter chert, and 59.05% unknown source. The material source for 

quartzite is 8.33% Ogallala and 91.67% unknown source. 

Only four utilized flakes are situational gear. None of Kelly's (1988) associations for 

using lithics to determine site function could be made. Over 97.0 % of the flakes and 

96.72%o debris have a cortex surface. Additionally, one flakes and three debris have been 

thermally altered. 

Area 3 

The artifact assemblage in Area 3 consists entirely of eight hearthstones. Five of the 

hearthstones have a gray hue and three have a brown hue, an indication that the 

hearthstones may have been collected from two sources. However, Area 3 is within a 

few meters of a caliche outcrop. Additionally, all the hearthstones were bumed 51 °/o or 

less, indicating the hearthstones were used for a short-term fire or possible on the outer 

edge of a fire bank. 
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Six of the hearthstones have been exposed to high temperatures and two to low 

temperatures (Figure 5.3). Using these temperature differences as with Areal 

hearthstones, then two potential hearths are represented. As the hearthstones in -A.rea 3 

may be redeposited from erosion, these potential hearths would not have been indicated 

in Area 3 but rather in the area up-slope and north of Area 3. 

Area 4 

The Area 4 lithic assemblage consists of four flakes, five debris, and one core. The 

raw material for the Area 4 assemblage consists entirely of chert. The sources for the 

chert are 10%) Edwards Formafion, 30% Alibates, 20%) Potter chert, and 40% unknown 

source. 

Area 4 contains only one debris that is situational gear. Area 4 does not meet any of 

Kelly's (1988) association for using lithics to determine site function where bifaces are 

used as cores. In the Area 4 assemblage, four flakes and five debris have a cortex 

surface. None of the artifacts in Area 4 have been thermally altered or have edge 

grinding or abrasion. 

Summafion of Non-Caliche Artifacts by Area 

A general uniformity occurs in the artifact, materials, and material sources found in 

the lithic assemblage from the Colston Playa. However, some differences exist in the 

ntimbers and characterisfics of artifacts between locations at the site. Summations of the 
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characterisfics of differences between artifacts in the areas of occupafion are found in 

Tables 4.60-4.64. 

Chert is the predominate material type of the artifacts reco\ered from the Colston 

Playa in Area 1, Area 2, and Area 4. However, chert and quartzite are distributed equall\-

in the lithic assemblage. Alibates is the most common identified chert source and 

Ogallala quartzite is the identified quartzite source in Area 1, Area 2, and Area 4. 

However, petrified wood and chalcedony artifacts are minimalh- represented in Area 1 

and Area 2. 

AH bifaces and biface fragments are found in Area 1. Unifaces are found onh' in 

Area 1 and Area 2. Flakes, debris, and cores are from Area 1, Area 2, Area 4, and as ISO 

finds. However, the character of the artifacts is different in each location. Unifaces in 

Area 1 have a larger median length, width, and thickness than unifaces found in Area 2 

(Table 4.64). Two possible reasons for this difference are: (1) one third of Area 1 

unifaces being made from low quality quartzite; and (2) tasks being preformed in Area 1 

may have required larger, heavier unifaces. 

Flakes from Area 2 have a slightly larger median length, width, and thickness than 

Area 1 flakes; however. Area 1 flakes have a slightly larger median length, thickness, and 

weight than Area 4 flakes (Table 4.64). Area 1 flakes have a median weight almost four 

times greater than Area 2 flakes and almost seven times greater than Area 4 flakes. This 

weight difference is accounted for by a higher percentage of flakes being made from high 

quality chert in Area 2 than Area 1 or Area 4 (Table 4.39). Additionally, a greater 

percentage of ufilized flakes (12.58%) occur in Area 1 than in Area 2 (5.88«o). 
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Debris found in Area 2 are almost twice the median weight of Area 1 debris and 

almost 2 Vi times the weight of Area 4 flakes (Table 4.47). All of Area 4 debris are made 

from chert while 44.33% of Area 2 debris and 25.00% of Area 1 debris are quartzite. 

Addifionally, only one debris from Area 1, Area 2, Area 4 and ISO finds are utilized. 

More cores are found in Area 1 than in Area 2, Area 4. or as ISO finds. ISO cores 

have a higher median weight than Area 1 cores. Area 1 cores have a higher median 

weight than Area 4 cores and Area 4 cores have a higher median weight than Area 2 

cores (Table 4.64). However, all ISO and Area 2 cores are made from quartzite while 

only 22.22%o of Area 1 cores are quartzite. AH cores are made from chert in .Area 4. 

A much higher percentage of Area 1 flakes are made from chert than are Area 1 

debris. However, the reverse is true for Area 2. In Area 2 a higher percentage of debris 

are made from quartzite than are Area 2 flakes. The differences in the percentage of raw 

material by debitage type can possibly be explained by such a large percentage of cores 

(77.78%) found in Area 1 being made from quartzite (Table 4.52). As Ogallala quartzite 

is found around the edges of the Caprock escarpment (Holliday, 1997; Holliday and 

Welty, 1981), a source of quartzite may have been very near the site. The large number of 

cores in Area 1 may have started as site furniture from this source. 

Conclusions 

The Colston Playa is a site disturbed surficially by cattle trampling, drainage erosion, 

and ranch vehicle traffic. The surface collected lithic materials are assumed to be 

representafive of what activities have occurred at the site. Based on the a\ailable 
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evidence, the Colston Playa appears to have been used primarily as a residential site from 

at least early Ceramic times. 

In all areas of occupation except Area 3, the predominate raw material found in the 

lithic assemblage is chert, followed by quartzite. The identified sources for the chert 

materials are mainly Alibates, Edwards Formation, Tecovas jasper, and Potter. The main 

source of the quartzite is Ogallala. However, the largest source of raw material is 

unknown source. 

Personal gear, site furniture, and situational gear are represented in the Colston Plaxa 

assemblage. Personal gear in the assemblage are bifaces; situational gear are unifaces, 

utilized flakes, and debris; and site furniture are groundstones, hammerstones, and 

hearthstones. Cores can be classified as either site furniture or situational gear depending 

on circumstance. Area 1 contains personal gear, situational gear, and site fumiture. Area 

2 contains situational gear and site fumiture. Area 3 contains only site fumiture and Area 

4 contains only situational gear. 

Portability and utility are the two main factors that influencing the design of artifacts 

and tool kits. In the Colston Playa non-caliche lithic assemblage, in all areas except Area 

3, the majority of lithics have a cortex surface indicafing the production of tools from raw 

cores. 

The Colston Playa non-caliche lithic assemblage was not tested for reliability and 

maintainability because they represented such a small percent of the Colston Pla\a 

assemblage. Kelly's (1988) associafions for using lithics to determine site function 

showed that in none of the occupational area were bifaces being used as cores. In no area 
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of the Colston Playa were ufilized biface flakes found. Only 1.44% of the total Colston 

Playa is idenfified as bifacial tools. 

The large percentage of flake tools made from cores is a strong indicafion that groups 

using the playa practiced a residential mobility strategy. The large number of cores 

found at the site supports the assertion that Colston Playa was a residential site. Man\' of 

the cores are thermally altered. 

This determination is based on the types of lithics found and the lithic technolog> 

represented in the archaeological record. This examination shows that unifaces, flakes, 

and debris were not made from bifaces used as cores but from raw cores. The majorit\ of 

flakes and debris have a cortex surface proving they were produced from raw cores. 

Additionally, flakes and debris show signs of platform edge grinding that is a 

characteristic of core preparation. 

Results of hearthstone analysis indicate that the caliche probably was collected from 

more than one source. The distribution of hearthstones in the arbitrary groups (Figure 

4.11-4.25, Tables 4.29-4.31) indicates that each group possibly could represent more than 

one hearth in each grouping. No reasonable correlation can be made between the color 

values (Figure 4.12- 4.16, Table 4.29) and the hue values, percent bumed, or temperature. 

However, the color values may possibly be used to establish the mineral content of the 

hearthstone. The hue value and the percent bumed may be linked but further study on the 

propertied of caliche is needed. One of the questions that this study could answer is: 

Were different caliche sources used for their ability to retain or transfer heat'? 

Documenfing evidence of caliche selection for properties used to retain heat or to insulate 
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would give a greater insight into the technological sophistication of the people occupying 

the Southern High Plains. In all arbitrary' grouping the majority of the hearthstones were 

burned 50%) or less (Table 4.31). However, in Group 2 and Group 4 one hearthstone is 

bumed between 51% and 75%); in Group 3 one hearthstone was 76% to 100% bumed; 

and in Group 5, four of the hearthstones are more than 50% bumed. The arbitrary 

grouping of hearthstones cannot be used to establish the existence of any single hearth 

but was useful in organizing data obtained from the hearthstone analysis. However, the 

analysis of the hearthstones by temperature allows the hearthstones to be regrouped to 

give the location of potential hearths. 

A direct correlation can be made between the hearthstone hue values and temperature 

exposure (Figure 4. 27- 4.31, 5.2, 5.3). Grouping the hearthstones by temperature in 

Area 1 (Figure 5.2, 5.3) gives an indication that possibly five hearths existed in Area 1 

and possibly three hearths in Area 3. Differences in hue and temperature suggest that 

different types of hearths or possibly even different types of fuel may have been used. 

However, the color or percent bumed have no bearing on determining the number of 

hearths found in the site. 

Hearthstone distribufions in Area 1 designated GT 1 through GT 5 provide the 

possibility of an independent line of evidence indicafing the Colston Playa was a 

residenfial site. Even though much more research needs to be accomplished pertaining to 

the characteristics of burnt caliche and many more hearthstones collected to fill in the 

data gaps between the hue and temperature groups. However, as artifacts appear and 
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disappear depending upon factors such as the weather and traffic, accomplishing this task 

could be difficult. 

Variation in the lithic assemblages at the Colston Playa is linked to mobility pattems 

and site formation. Technological variability foimd in the lithic assemblages link 

mobility models based on the subsistence strategies of hunter- gatherers and site function. 

Technological variability and mobility models were used to determine the Colston Pla>a 

was used primarily as a residential site. 
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CHAPTER VI 

CONCLUSION 

The archaeological record at a site is a creation or consequence of a cultural s\stem 

that is suggesfive of the past and can sfiU be used to demonstrate human acti\it>- or 

activities. Therefore, the archaeological objecfive is to understand the relationship 

between the dynamics of a living system in the past and the material b\ -products that 

contribute to the formation of the remaining archaeological record (Binford, 1980). In 

eroded and heavily trampled sites, lithics are often the only evidence of the site's 

function. The condition of the site makes technological data found in the lithic 

assemblage particularly important to understanding human behavior and activities at the 

site (Cowan, 1999). The approach to investigating the Colston Playa is an analysis of 

technical correlates as expressed in the lithic record to determine site function. This 

determination is in regards to the production, use, and maintenance of tools (Cowan, 

1999). 

Pedestrian survey at the Colston Playa revealed four areas of occupations. The 

Colston assemblage consisted of 486 non-caliche lithics artifacts and 31 bumed caliche 

hearthstones recovered from four field seasons totaling 15 days works. All artifacts in 

the Colston assemblage were surface collected and each artifact had their exact 

provenience recorded using a Pentex Total Station. The Colston Playa lithic assemblage 

analysis was limited by three factors: (1) the condition of the site (erosion): (2) method 

of recovery (pedestrian survey); and (3) the number and types of artifacts collected. \ o 

time depth was assigned to the assemblage through the use of stratigraphy. However, the 
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one diagnosfic Scallom projecfile point (TTU-Al-75380) indicated an early Ceramic 

occupation in Area 1. 

The theorefical framework that guided the analysis of the Colston Pla>a assemblage 

used Cowan's (1999) model of technology-oriented organizafional analysis couched 

within the explanatory framework of funcfionalism. Specifically, the concepts of 

technology and mobility pattems are used as explanatory principles to interpret the lithic 

assemblage. 

The analysis of the Colston Playa assemblage has focused on determining the 

composition of the assemblage in terms of function and raw material types used as well 

as the production and maintenance of tools reflected in the debitage assemblages. 

Linking the function and raw material types with the production and maintenance of tools 

is important in determining the function of a site. In making an association between 

lithic technology strategies and mobility patterns to determine site function, the overall 

technological variation of the lithic assemblage is considered. Different mobility 

strategies affect the ranges of tool design and production options employed by the tool 

users (Binford, 1979; Kelly, 1988; Nelson, 1991; Odell, 1998; Shott; 1986). 

Chert and quartzite are the most common raw materials found in the non-caliche 

lithic assemblage. Alibates, Edwards Formation, Tecovas jasper, and Potter for the cherts 

and Ogallala for the quartzite are the sources for the lithic material (Figure 5.1). Chert is 

the predominate material type found in the artifacts recovered from the Colston Playa in 

Area 1, Area 2, and Area 4. However, chert and quartzite are distributed equally in the 

lithic assemblage. Alibates is the most common idenfified chert source and Ogallala 

quartzite is the identified quartzite source in Area 1. Area 2, and .Area 4. 
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Hunter-gatherers use three types of equipment: personal gear, site fumiture. and 

situational gear (Binford, 1979). The bifaces and fragments found in the artifact 

assemblage are reflecfive of a mobile tool kit and these items were not curated. 

Intentional discarding of persoimel gear due to normal wearing out of the object happens 

within a residenfial camp (Binford, 1979). Personal gear either lost unintentionalh or 

retooled to meet the immediate needs of the owner are common in logisfical sites. All 

bifaces and fragments are found in Area 1, indicating a possible residential camp. The 

assumption that these artifacts were intentionally discarded is made because the 

fragments were of sufficient size to have been retooled if material was scarce. Area 1. 

then, appears to represent a late Ceramic residential camp. 

Site fumiture are objects that are too heavy for transport and remain at a site (Binford, 

1979). A groundstone was found in Area 2 and hearthstones were recovered in Area 1 

and Area 3. Situational gear is represented in the Colston Playa assemblage by unifaces, 

utilized flakes, and utilized debris exhibits cortex. Such lithics are the result of the 

manufacturing process; the cortex surface indicates they were removed from raw cores. 

Portability and utility are the two main factors influencing the design of transported 

artifacts and tool kits employed in mobile populations (Kuhn, 1994). Raw stone is too 

heavy for a mobile people to carry more than they need; however, tool needs cannot 

always be anticipated precisely. A stone tool must solve the problem of spatial and 

temporal differences between the location of raw material and the location where the 

stone tools will be use while meefing the funcfional needs of the task(s) for which the tool 

is used (Kelly, 1998). 
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The Colston Playa debitage meets Cowan's (1999) requirements for flake tools being 

made from cores. These requirements are low production cost, short tool-use life, high 

raw material consumption, low multifunctions utility, high hafting cost, and low-

portability. Large percentages offtakes, flake tools, and utilized flakes made from cores 

in the assemblage indicate groups visiting the site practiced a residential mobilit\-

strategy. Despite low production cost, the manufacturing of flake tools from cores is not 

well suited to highly mobile tool users (Nelson, 1991). The Colston Playa assemblage 

has no large bifaces that could have been used as cores and very few flakes or debris 

without a cortex surface. Evidence is lacking for resharpening or removal from large 

bifaces that are characteristics of a logistical site. 

The analysis of tool design for reliability and maintainability based upon 

archaeological and engineering approaches to material culture models can predict 

mobility (Bleed, 1986). Reliability and maintainability is difficult to determine in any 

assemblage. However, in the Colston Playa assemblage, determining reliability and 

maintainability is not possible. Only a small number of bifacial tools or fragments can be 

used for analysis and only one biface (TTU-Al-75380) is diaqgnosfic. Therefore, no 

analysis of tool design for reliability and maintainability has been attempted with the 

assemblage. 

Kelly's (1988) hypothefical associafions between biface production and use across a 

landscape could not be demonstrated in the Colston Playa assemblage. These 

associafions are: (1) production and use of bifaces as cores; (2) production of bifaces in 

residenfial sites that are used as cores in logisfical sites: (3) use of bifaces as reliable and 

maintainable tools; and (4) production of bifaces as a by-product of the shaping process. 

138 



Bifaces used, as cores are a common characteristic of a logistical site. The lack of an\- of 

these associations is evidence that bifaces were not being used as cores. 

Area 1 (Figure 4.26) at the Colston Playa was used as a residential camp during earh 

Ceramic times. Other areas of the site have not been dated. Howe\er. based on 

similarity (i.e., homogeneity of the Area assemblages) with Area 1. Area 2 and Area 4 

probably represent late Holocene occupations. Area 1 is the most disturbed area of the 

playa due to erosion along the dirt road by vehicle traffic. It is also the most producti\ e 

in terms of artifact recovery. Area 2 is disturbed by cattle tramping. It is not as 

productive as Area 1. Although no hearthstones were found in either of the sub-areas, the 

size of the area as well as the artifacts recovered gives an indication that this area was 

used. 

Based on limited evidence from Area 4, lithic tools were being made from raw cores. 

The production of tools from raw cores is a characteristic of a residential camp. Base on 

the presence of a cortex surface on all the non-caliche lithics found in Area 4, this area is 

a residential site. 

Area 3 consists of eight hearthstones and is located on the north end of the playa 

basin. During much of the work at the site, this area was underwater. Adjacent to Area 3 

is a caliche outcrop. However, this current outcrop cannot be assumed to be the source of 

the hearthstones found at the playa. 

The areas outside the identified occupational areas have yielded small amounts of 

artifacts. No determination could be made concerning specific tasks performed outside 

the areas of occupation (Bamforth. 1991; Binford, 1979,1980: Kelly, 1988). However, 

lithic materials may still be buried with little surface expression. 
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Bifaces are found only in Area 1 while bifaces and unifaces are found in .Area 1 and 

Area 2. Flakes, debris, and cores are found in Area 1, Area 2. .Area 4. and as ISO finds 

while utilized flakes are found only in Area 1 and Area 2 and utilized debris in Area 1. 

Area 2, Area 4. and as ISO finds. Cores are found in Area 1. Area 2. Area 4 and as ISO 

finds and the one groundstone was found in Area 2. 

A higher percentage of chert flakes occurs in Area 1 flakes than with chert debris. 

However, the reverse is tme for Area 2. A higher percentage of debris in Area 2 are 

made from quartzite than are Area 2 flakes. As Ogallala quartzite is found so near the 

site, perhaps the large number of quartzite cores (77.78%)) in Area 1 starting as site 

ftimiture can explain these percentages (Table 4.52). 

No intact hearths were identified at the Colston Playa and the hearthstones found at 

the site represent scattered hearths. Spatial distribution of the hearthstone hue (Figure 

4.17-4.21) indicate the hearthstones may have been collected from two or more sources. 

The hue conformity within each concentration and hue diversit\' between concentrations 

may be explained in terms of their variant mineral content as well as different 

temperature extremes to which they were exposed. Hue differences may have resulted 

from variant mineral compositions, that is evidence for selective gathering from discrete 

local outcroppings and/or from exposure to differing temperature extremes. 

Hearthstones in Area 1 were grouped into four arbitrary' groups for the anah sis of 

color, percent bumed, and hue (Figures 4.13-4.16; 4.18-4.21: 4.23-4.25). However, 

drawing a direct correlation between hue and temperature exposure allowed the 

hearthstones found in Area 1 to be placed into five groupings b\' temperature (Figure 

5.2). The designafion of GT 1 through GT 5 was used to simplify and distinguish the 
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hearthstones groupings by temperature in Area 1 from the arbitrary hearthstone groupings 

of both Area 1 and Area 3. These five groupings by temperature indicated the potential 

for five hearths in Area 1. 

Hearthstones in Area 3 were grouped together for analysis purposes (Figures 4.12, 

4.17, 4.22, 5.3) that showed these hearthstones predominately were exposed to the higher 

temperatures. Area 3 usually was underwater and it was difficuh to tell if a single hearth 

was being exposed. More likely, they may have eroded from the region directlv north of 

Area 3. 

It was not possible to attribute the hearthstones in the assemblage to any one 

particular hearth. However, the possibility exists that these are the remnants of at least 6 

hearths at the Colston Playa. The distribution of possible hearths are a minimum of fi\e 

in Area 1 and one in Area 3. However, given the amount of erosion, vehicle traffic, and 

cattle trampling, as well as other unknown factors though the centuries, determining the 

number of hearths that existed at the site is not possible. However, the distribution of the 

hearthstones in Area 1 and Area 3 indicate the site was used widely. 

Links between subsystems are functional and the marmer in which different 

institutions and practices of a group are interrelated can be explained by their relationship 

to other elements of their society (M. Johnson, 1999). The theoretical framework of this 

study uses variation in the lithic assemblages to understand mobility patterns and site 

formation at the Colston Playa. The technological variability found in the lithic 

assemblages are linked to mobility models based on the subsistence strategies of hunter-

gatherers to determine that the Colston Playa primarily was used as a residential site. 
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