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I. INTRODUCTION TO AREA 12 AND GAULT  

 

The site of Area 12, located at Gault (41BL323) in Central Texas, contains a 

prehistoric cobble structure potentially dating older than Clovis resulting in one of the 

oldest recorded structures in North America. Initial investigations into Area 12 uncovered 

a 2-x-2-m cobble feature aligned almost perfectly with the cardinal directions. Associated 

artifacts include scatters of lithic and faunal debris extending around the exterior of the 

feature. While Area 12 and the feature were excavated in 2001 to 2002, little research has 

been conducted since.  

This research focuses primarily on the cobble feature and secondarily provides a 

site report for the excavation of Area 12. The main goals for this research are to address 

and answer each of the questions posed below: 

1. Is the cobble feature stratigraphically intact and associated with a specific 

occupation or time period?  

2. Is the cobble feature naturally occurring or culturally constructed? If natural, 

how and when did it form? If cultural, how and when did it form and for what 

purpose was it constructed? 

3. Is there an identifiable function and/or use for the cobble feature? Are any 

activity areas and/or toss zones associated with the cobble feature?  

4. Do similar features exist in the archaeological record? If so, where are they 

located geographically (i.e., similar region or worldwide) and topographically 

(i.e., river valley, mesa top, etc.), what materials are they comprised of, when 

were they constructed, and what were they used for? 
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Gault Site and Cultural Background 

Gault is an open-air site settled along the Edward Plateau’s eastern boundary in 

Central Texas yielding artifacts from Late Prehistoric to Pre-Clovis peoples (Figure 1.1). 

Archaeological excavations have been conducted along the upper and lower terraces 

formed in the Buttermilk Creek valley. Excavations began in 1929, when J.E. Pearce 

(department head of Anthropology at University of Texas at the time) was interested in 

burned rock middens in the area. Pearce excavated a portion of the midden and noted the 

site’s slow destruction due to looters (Aynesworth 1930; Barnard 1939; Pearce 1932, 

1934). For the next few decades, the land was established as a pay-to-dig site causing 

collectors to further destroy the site with numerous pits and trenches.   

 

 
Figure 1.1. Satellite image for the location of the Gault site within North America.  

 

In 1991, Tom Hester and Michael Collins excavated several test units and a 

backhoe trench at the site recovering more than 90,000 artifacts. Following the initial 

investigations into the Gault site, Collins returned in the late 1990’s to expand the 

excavations. Excavations recovered groups of faunal remains (including bison, horse, 
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camel, and mammoth), blades, cores, and bifaces leading Collins to negotiate a three-year 

contract with the landowners for continued excavations.  

Gault staff, volunteers, students, and field schools from Texas Archeological 

Society, University of Texas, Texas A&M University, and Brigham Young University all 

participated in the excavation of 16 trenches, 6 test units, and 12 block excavations from 

1999 to 2002 as part of the three-year contract. Area 12 was excavated during this time 

period. Work at the site was halted for several years until the land changed ownership and 

excavations were renewed in 2007 and continued until 2015.   

The deeply stratified deposits at the Gault site in Central Texas provide an 

extensive record from Pre-Clovis to Late Prehistoric occupations including a wide variety 

of lithic materials and faunal remains. Excavations revealed a stratified multi-component 

site situated within a transitional geographic zone. Due to looting, the Late Prehistoric 

(1,200 to 250 cal B.P.) deposits have been heavily disturbed and modern researchers have 

recovered only a few projectile points (Collins 2002; Gilmer 2013:6). Archaic deposits 

(8,900 to 1,200 cal B.P.) extending several meters in thickness throughout the site were 

also subjected to intense looting. Fortunately, some locations remained intact and lithic 

materials and faunal fragments suggesting specialized activities were recovered from 

these locales within the Archaic deposits (Collins 2002; Gilmer 2013:7).  Lastly, 

Paleoindian deposits (>12,000 to 8,900 cal B.P.) appear intact resulting in Angostura, 

Wilson, Dalton, St. Mary’s Hall, Folsom, Clovis, and Older-than-Clovis (OTC) 

components (Gandy 2013).  

The Early Paleoindian period has yielded an extensive number of artifacts across 

the site; however, the Folsom component appears to be relatively small in comparison to 
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the Clovis. The majority of diagnostic materials from the Folsom component are lithic 

artifacts depicting lightweight tool kits typically associated with nomadic lifeways 

(Collins 2002; Gilmer 2013:7). In contrast, the Clovis component depicts an array of 

activities represented by thousands of faunal and lithic artifacts (Collins 2002).  A 

component below the Clovis occupation has been tentatively identified and it appears to 

be technologically different from Clovis. This component is currently labeled as OTC 

and consists of bifaces, cores, debitage, projectile points, and unifaces (Gandy 2013; 

Anderson 2013).  

Gault’s location is advantageous to early hunter-gatherers because they could 

“readily access contrasting resources in the adjacent biomes and capitalize on the 

resource diversity of the transitional zone” (Collins 2004:105). Open caverns and caves 

support favorable conditions for temporary living shelters for early hunter and gatherers 

from the harsh elements. Drainage of water seeping through the limestone not only 

contributes to the deciduous vegetation but also provides a well-filtered clear water 

source for drinking. Additionally, the diverse environment provides a variety of 

vegetation and the potential for a variety of small to large game. Gault also has an 

abundance of local chert eroding from the Lower Cretaceous limestone. Natural resources 

located within this region including the lithic material, water source, and access to edible 

plants contribute to the vast quantities of archaeological evidence uncovered. For a more 

in-depth and comprehensive discussion on the background and geology pertaining to the 

Gault site refer to Alexander (2008), Collins (2002, 2013), Gilmer (2013), Keene (2009), 

and Luchsinger (2002). 
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Thesis Organization 

This thesis is composed of ten chapters. Chapter II discusses significant 

archaeological finds within North America and Western Europe pertaining to living 

surfaces and manufacturing areas centered around similar stone features. Chapter III 

provides a brief geological background for Central Texas. Understanding the depositional 

and erosional processes that shaped the local area will provide a basis for interpreting the 

stratigraphy within the Gault site specifically relating to Area 12. Chapter IV presents an 

overview of methods used for recent excavations, digital recordation, laboratory analyses, 

analytical sampling methods, and geoarchaeological analyses.  

To establish whether the context of the cobble feature is intact, the stratigraphic 

sequence for Area 12 is determined. Chapter V describes the documentation and 

interpretation of three soil profiles identifying soil horizons and sedimentary processes 

within Area 12. Chapter VI provides an overview of artifacts recovered from excavations. 

Projectile points were then further identified by their morphological and technological 

descriptions presented in Chapter VII. Chapter VIII analyzes the cobble feature to 

determine the possible function and use to form a preliminary analysis and interpretation. 

Chapter IX provides a hypothesis concerning the deposition and formation of the cobble 

feature located in Area 12 as natural or cultural as well as discusses the results of each 

analysis conducted for this thesis in relation to the cobble surface. Lastly, Chapter X 

presents concluding interpretations and discussions of this research.  
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II. LITERATURE REVIEW 

 

The sites within this chapter offer a comparative analysis to cobble features found 

around North America and Western Europe that have been interpreted as prepared floors, 

habitation structures, or unknown cobble features and surfaces. Structures discussed 

below do not encompass the total collection of sites within these two regions but provides 

a variety of sites to compare to Area 12. A complete list of site name, type, time period, 

dimensions, and composition for each structure is located in Table 2.1; however, most 

measurements for the thickness of each structure are unknown.  

 
 

Stone features in North America 
 

Reported findings of sites with stone structures, floors, and prepared surfaces are 

numerous within North America (Figure 2.1). I reviewed each site to provide an 

interpretive basis for composition, size, shape, time period, accompanying artifacts, 

associated activity areas, additional features (e.g., hearths, multiple stone floors), and the 

location of each feature on the landscape.  

In North America, several sites have been reported to have structures or floors 

with associated activity areas and hearths. The closest structure recorded in North 

America thus far relating to the feature found at the Gault site was recorded in 1989 at 

Kincaid Shelter (Collins et al. 1989).  
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Table 2.1. List of Stone Pavements with Accompanying Locations and Attributes.  

  
Site Site 

Locale Site Type Time Period Shape Size 
(m) Thickness Composition Comments 

N
or

th
 A

m
er

ic
a 

Gault site Texas Open-air Older than 
Clovis Square 2-x-2 5 to 15-cm Cobbles Research ongoing 

Kincaid 
Shelter1 Texas Rock-

shelter Clovis Irregular 10m2 unknown Boulders and 
Cobbles Stream rolled 

Mountaineer 
site2 Colorado Open-air Folsom Circular 4 to 5 

basin 
shaped 

~50- cm 
deep 

Rocks, daub  Hearth, collapsed 
superstructure 

W
es

te
rn

 E
ur

op
e 

Grubgraben3 Austria  Open-air Epigravettian Irregular ~5 to 6 unknown Cobbles, stone 
slabs 

Winter camps, 
hearths nearby  

Guillassou4 France Open-air Early 
Magdalenian Rectangular 3.5-x-2 unknown Cobbles, stone 

slabs 
Debitage located 

on/around structure 

Plateau 
Parrain4 France Open-air Middle 

Magdalenian Rectangular 4-x-4.5 unknown Cobbles Work areas located 
around structure  

Le Cerisier4 France Open-air ~Middle 
Magdalenian Square 4-x-4 unknown Cobbles Debitage located on 

structure 

Le Breuil4 France Open-air Early 
Magdalenian Square 2-x-2 unknown Cobbles Debitage located on 

structure 

Solvieux4 France Open-air Early 
Magdalenian Irregular 6+ unknown Cobbles Site destroyed by 

plowing/erosion 

#References: 1) Collins et al. 1988; 2) Stiger 2006; 3) Montet-White and Williams 1994; 4) Sacket 1988. ' '~' indicates approximate size or best 
known association. 
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Figure 2.1. Location for sites containing stone structures: (1) Gault site; (2) Kincaid Shelter; 
(3) Mountaineer site.  
 

 Kincaid Shelter is a limestone overhang located in southwest Central Texas with a 

stone floor dating to the Clovis period (Collins et al. 1988). The shelter itself measures 

approximately 10-x-10-meters (m) and the stone feature extends approximately 10m2. 

The feature is comprised of manuports or large stream rolled boulders and cobbles 

brought up from the Sabinal Valley floor (Figure 2.2). Archaeologists discovered the 

boulders were strategically placed along the shelter floor and smaller stones were 

supplemented to fill in the gaps between the boulders to overlie a sticky clay surface 

(Collins et al. 1988:4). The lithic assemblage recorded directly on top of the stone floor 

suggests habitation is Clovis age (Collins et al. 1989). Additional features (e.g., hearths) 

were not recorded in association with the stone floor. Kincaid Shelter is classified as a 

habitation site (Surovell and Waguespack 2009:77-105; Collins et al. 1988).  
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Figure 2.2. Kincaid Shelter excavation through the stone floor.  
Image courtesy of TARL Archives (UV2-46).  

 
 

Expanding northwards, a prehistoric structure was found on top of a mesa at the 

Mountaineer site near Gunnison, Colorado (Stiger 2006). Sixty-one concentrations of 

artifacts were recorded throughout the site with a dense array of rocks. Most rocks 

occurring at the Mountaineer site are naturally occurring bedrock fragments, however, 

several pits were lined with rocks and slabs. One concentration contained a circular 

basin-shaped structure identified by the shaded circle in Figure 2.3. Five postholes, an 

exterior hearth, and large slabs were located adjacent to the stone structure while dark 

sediment and a secondary hearth were found within the structure. Dense concentrations 

of burned daub fragments were found in the darker sediments suggesting the 

superstructure burned and then collapsed (Stiger 2006). Activity areas concentrated 

around the superstructure identified by the distribution of lithic and bone assemblages 

suggest the site was used to process large mammals. The lithic assemblage contained an 

abundance of Folsom artifacts including points and preforms. Most chert artifacts 

originate from sources outside of the Mountaineer site indicating the occupants brought 

most materials to the site.  



	 10	

 
Figure 2.3. Mountaineer site rock plan map illustrating the  
circular basin-shaped structure (Stiger 2006:330:Figure 9).  

  

 
 

Stone features in Western Europe 
 

Several Upper Paleolithic open-air sites are known in Western Europe with 

recorded dwellings and stone floor structures in a variety of sizes, shapes, and artifact 

assemblages (Montet-White and Williams 1994). Most of my research led to sites located 

in the Périgord region of France dating Early to Middle Magdalenian period (~15,000 to 

10,000 B.P.) that strongly resemble the stone structure found at Gault, aside from one 

Epigravettian (~20,000 to 15,000 B.P.) open-air site in Austria as seen in Figure 2.4 

(Lumley 1976).  

The Grubgraben site, in Austria, contains five occupational levels in loess 

deposits, each with characteristic stone pavements and an abundance of bone and lithic 

assemblages (Montet-White and Williams 1994). While dense concentrations of cobbles 

are evident in the rock plan view, the stone pavements at Grubgraben do not have clear  
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Figure 2.4. Locale for sites containing stone structures  
in Western Europe: (1) Grubgraben site in Austria;  
(2) Périgord region in France.  

 
 
 

boundaries along all edges (Figure 2.5). The stone pavements are composed of arkose 

and gneiss manuports ranging between 5 to 85-centimeters (cm) in length (Montet-White 

and Williams 1994). Manuports have considerable evidence for multiple uses (e.g., 

hammerstones, building materials, grinding stones, hearth stones). Unlike many sites in 

North America, the Grubgraben site has defined activity areas across the site including 

food and hide processing, cooking, and flintknapping in direct association with one stone 

pavement (Figure 2.6). Montet-White and Williams (1994) even go so far as to propose 

upon closer examination that the larger stone slabs appear in arcs around activity areas 

and smaller slabs potentially indicating their use as supports or weights to secure a 

shelter. 
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Figure 2.5. Grubgraben site stone pavement rock plan  
(Montet-White and Williams 1994:128:Figure 3).  

 
 

 

 
Figure 2.6. Proposed activity areas surrounding stone  
concentrations at Grubgraben site (Montet-White and  
Williams 1994:137:Figure 13).  
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The Périgord region in Southwestern France contains an impressive number of 

Upper Paleolithic open-air sites named the Neuvic group by Sackett (1988:62).  The 

Neuvic sites have many recorded stone features made from manuports originating from 

the valley floor or nearby plateaus ranging from cobbles to stone slabs (Figure 2.7). 

Similar to the Gault site, the harsh environment and intense leaching do not lend itself to 

the preservation of organic remains and soil features (e.g., postholes, pits). The majority 

of lithic materials found within the Périgord region were acquired locally and not brought 

in from elsewhere.  

 

 
Figure 2.7. Location of Neuvic Sites in Périgord region (Sackett 1988:62:Figure 3.1).  
 

The Neuvic sites occur primarily in two locations: along the valley rim or settled 

within the valley bottom. These sites include Guillassou, Plateau Parrain, Le Cerisier, Le 
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Breuil, and Solvieux. Several additional sites were noted by Sackett (1988) during 

excavations in the Périgord region but were unfortunately damaged by plows, vine 

cultivations, and storms.  

Beginning with sites along the valley rim, Guillassou is situated along the plateau 

120-m above the valley floor (Sackett 1988:65). The rectangular pavement is oriented in 

line with the cardinal directions and is approximately 3.5-x-2-m dating to the Early 

Magdalenian approximately 17,000 to 12,000 B.C. as seen in Figure 2.8 (Sackett 

1988:63). While the published figures associated with each stone pavement within the 

Neuvic sites do not depict artifacts, lithic assemblages were recorded on top of and 

around the pavements. A total of 142 lithic tools and dense accumulations of debitage are 

concentrated along the edges of the stone pavement at Guillassou (Sackett 1988:65; 

Sackett 1999:6).  

 

 

 
Figure 2.8. Guillassou site rock plan with areas of disturbance in the hashed shaded zones  
(Sackett 1988:66:Figure 3.3.) 
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Downstream from Guillassou about 20 to 30-m above the valley floor is the site 

of Plateau Parrain. Plateau Parrain is a significantly larger excavation block exposing a 

stone pavement approximately 4-x-4.5-m in size with an opening to the south (Figure 

2.9). This stone pavement is significantly less dense with cobbles and not quite as intact 

as Guillassou. A smaller dense assemblage of rocks is located directly to the west of the 

rectangular stone structure that Sackett describes as a pavage or pavement (1988:68). A 

secondary pavement is located along the structure’s interior eastern wall (Sackett 

1999:9). Several concentrations of lithic assemblages were located surrounding the 

pavement but not found resting on or within the pavement itself. Artifact assemblage 

locations show a specific knapping area and separate work area surrounding the 

pavement dating to the Middle Magdalenian approximately 13,000 to 9,000 B.C. (Sackett 

1988:63). Plateau Parrain is a hypothesized habitation site (Bordes and Gaussen 1970; 

Sackett 1988:81).  

 

 
Figure 2.9. Plateau Parrain rock plan (Sackett 1988:67:Figure 3.4).  
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Located on the same plateau just 250-m north of Plateau Parrain is Le Cerisier 

(Figure 2.10). Le Cerisier is a 4-x-4-m stone pavement directly oriented with the cardinal 

directions and is described as one solid pavage with an apse or extension attached to the 

eastern and western walls (Sackett 1988:69). Unlike the previously discussed Neuvic 

sites, Le Cerisier has a significantly less abundant assemblage of lithics dominated by 

blades. Lithics were recorded along the structure’s edges but do not extend past the 

feature boundaries (Sackett 1988:69). Intensive surface research was devoted to 

discovering more evidence as to the time period and use of this structure; however, no 

further information was gleaned from the site. Sackett mentions the sharp outline of the 

pavement and lithic scatter suggests Le Cerisier may have been a solid-walled structure 

or perhaps a semi-subterranean hut (Sackett 1999:9).  

 

 
Figure 2.10. Le Cerisier rock plan  
(Sackett 1988:69:Figure 3.5).  
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Located along the valley floor are four small rectangular stone pavements all 

recorded at the site of Le Breuil. These four structures were labeled as cabane pavages or 

paved huts due to their compact size and dense concentration of rocks (Sackett 1988:70). 

The structures are each approximately 2-x-2-m and occur in a relatively straight line 

spaced 15-m apart (Sackett 1988:70). Two structures (Figure 2.11) remain fully intact 

and appear to have a single apse attached to each northern wall, while the other two 

structures have been heavily disturbed (Sackett 1999:12). Not only are these structures 

smaller and appear closer together on the landscape than other structures within the 

Périgord region, they are also not oriented with the cardinal directions. Several lithic 

artifacts were found on each structure but areas between and around the structures were 

entirely void of artifacts (Sackett 1988:71).  

 

 
Figure 2.11. Le Breuil rock plans. Cabane 1 on the left. Cabane 2 on the right  
(Sackett 1988:70:Figure 3.6).  

 

The last site from the Périgord region is Solvieux. Solvieux is actually an 

overlapping locality of multiple sites with deeply buried deposits located within the 

floodplains along the lower valley overlooking the Isle River (Sackett 1988:71; Sackett 

1999:12). Solvieux is divided into three sections: Solvieux Ouest, Solvieux Centre, and 
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Solvieux Est as seen in Figure 2.12 (Sackett 1999:16). The upper deposits of Solvieux 

have been heavily damaged by erosion and plowing; however, archaeological remains are 

still bountiful found within layered sediments composed of colluvium sands, silts, clays, 

and gravels (Figure 2.13). Numerous cultural couches or levels have been recorded at 

Solvieux within gravel beds. Sackett mentions that even though several levels are found 

in same context as gravel beds, “there is no doubt that both the rock features and the 

cobbles that comprise them are purposefully artefactual…and by-products of human 

occupation of graveled surfaces” (1999:79).  

One particular level, Locality 3 Couche A, was excavated in Solvieux Centre. 

Locality 3 Couche A has a large expanse of stone pavements with scattered lithic 

artifacts. Couche A is an early Magdalenian complex locale that dominates Solvieux 

(Sackett 1988:74). Many rocks present in Couche A have been heated, used as parts of 

structures, or served as tools. The stone pavements range from 15 to 30-cm thick with 

several stone-boiling pits recorded throughout the site (Sackett 1999:82). The western 

extent of Couche A is composed of densely packed cobbles extending over 6-m in length 

with over 1,000 lithic tools lying directly on the pavement. Similar to Plateau Parrain, a 

circular stone structure was recorded near the center of Couche A north of the densely 

compacted cobbles. However, unlike the other pavements within the Neuvic group, the 

lithic assemblage from Couche A extends beyond the boundaries of and is in no way 

constrained by the pavement nor does the assemblage show specialized activity areas of 

any kind (Sackett 1999:82-88). Sackett concludes that Locality 3 Couche A horizon 

strongly suggests a “palimpsest in which several activities and, very likely, distinct 

episodes of occupation are superimposed” (Sackett 1999:88).  
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Figure 2.12. Solvieux site plan located along valley floor (Sackett 1999:14:Figure 1.8). 
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Figure 2.13. Solvieux Locality 3 Couche 3 rock plan with dense concentrations of rocks highlighted by the arrow  
(Sackett 1988:73:Figure 3.8).  

Dense concentrations of rocks 
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Summary 

 A variety of prepared surfaces are created with stones, pebbles, and cobbles in a 

multitude of sizes, shapes, and artifact contents as presented within this chapter. Some 

structures are formed more rigidly than others illustrated by defined boundaries and 

attached apses, while contrasting structures are more spread out with several dense 

sections of cobbles without clear boundaries. It appears stone structures within Western 

Europe are similar to one another while stone structures in North America vary widely in 

shape and size. The use of each structure has been hypothesized ranging from habitation 

sites at Kincaid shelter and Le Cerisier with semi-subterranean huts to defined activity 

areas suggesting knapping areas at Plateau Parrain and the processing of larger mammals 

at the Mountaineer site and Grubgraben. Solvieux stands on its own here as it has 

multiple activity areas with the likelihood of multiple occupations.  
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III. SITE LOCATION AND SETTING  

 

This chapter provides a brief background on the geographical and geological 

setting of east central Texas leading to the depositional and erosional forces involved in 

the landscape’s formation and artifact preservation. A basic regional understanding will 

help to interpret the deposition of sediments and formation of soils.  

 

Geologic and Geographical Landscape 

Central Texas is defined by a diverse landscape formed by faulting, ancient seas, 

and immense erosion. This landscape is defined by four main ecoregions: Cross Timbers, 

Edwards Plateau, Blackland Prairies, and the East Central Texas Plains (Figure 3.1). The 

Gault site lies in the Balcones Ecotone region on the Edward Plateau’s eastern boundary 

slightly overlapping environmental zones into the prairies and plains (Figure 3.2). 

The Balcones Escarpment is part of a larger fault zone, which represents a 

dramatic change in the landscape between the Blackland Prairies and the Coastal Plains 

(Hentz 2010). The Escarpment’s initial formation occurred when the stable continental 

plate buckled under the pressure of a subsiding coastal plate causing the plate to lift or 

rise above the Gulf Coastal plate. Changes in the natural landscape “occur across this 

crustal discontinuity” (Woodruff and Abbott 1986). The Edward’s Plateau and Cross 

Timbers regions define the fault’s western side while the Blackland Prairies and Plains 

define the fault’s eastern side.  
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Figure 3.1. Ecoregions of Texas (Griffith et al. 2007).  
 

The Edward’s Plateau is primarily composed of Cretaceous-age limestone. The 

limestone’s natural structure allows water to easily seep through the finely porous rock 

resulting in karst topography. Dissolution of strata leads to the formation of caverns along 

the Plateau. Honeycombed cavities form frequently creating underground caverns within 
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the Plateau and open caverns along bluffs and stream valleys. Underground voids and 

conduits lend to an extensive aquifer system (Woodruff and Abbott 1986; Musgrove et al. 

2010:2). Faulting events cause fissures in the massive aquifer systems allowing water to 

seep out to the ground surface in the form of springs and creeks similar to the Buttermilk 

Creek that flows through the small valley at the Gault site. Aquifers supply a constant 

flow of fresh water through springs along east central Texas. Springs would be sufficient 

to sustain fresh water to a seasonal or base campsite. Since the springs are fed by the 

aquifer, they are less likely to dissipate during high temperatures and droughts.   

 

 
Figure 3.2. Gault location within the ecotone region (Collins 2002).  

 

 The Cross Timbers region is classified by a transition between irregular prairie 

lands to low forested hills. This transitional area contains woodlands, scattered savannas, 

and diminishing prairies. Grasslands on the Plateau lend towards the accumulation of 

mollisols (rich organic surface layer). Mollisols form in shallow layers on top of the 
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Plateau and amass a greater depth along the adjacent valley floors. Soils on the Plateau 

are typically more acidic and accumulate thin laminae. The rivers in the region cut into 

the sedimentary rocks belonging to the Cretaceous period and are periodically surrounded 

by closed forest systems. East central Texas supports a “mixed hardwood, bottomland 

forest with an herbaceous understory on a portion of primary flood plains” (Rosiere et al. 

2013:82). Brush and low-lying vegetation help to preserve the watersheds offering a 

diverse environment in the region.   

 

Environment 

The primary focus of my thesis research concerns the 2-x-2-m cobble feature 

found in the lower portion of Area 12. In order to identify the feature more clearly, it is 

necessary to understand the environmental conditions that surrounded the feature at the 

time of its formation and possible use. A succinct reconstruction of past and current 

environments is provided here with lines of evidence pulled from pollen and phytolith 

records in peat bogs and caves as well as stratigraphic sequences from sites located in the 

same region.   

Modern Climate 

The Balcones Escarpment is defined by a “maximum relief [of] only a few 

hundred feet” (Woodruff and Abbott 1986). However, this provides just enough of a 

topographic break to affect the climate across the region. Climates to the Escarpment’s 

west tend to be a semi-arid region mixed with dry sub-tropical regions (Woodruff and 

Abbott 1986). Climates to the Escarpment’s east and southeast are characterized by a 

more humid climate due to the proximity of the coast. Four types of air masses effect the 
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weather in Texas creating fluctuations in weather patterns: maritime polar, continental 

polar, continental tropic, and maritime tropic (Bomar 1995:30-31). Gulf’s warm moist 

winds from the maritime tropic air masses push inland up the Coastal Plains and abut the 

cooler winds sweeping down from the prairies fueled by continental tropic and 

continental polar air masses (Bomar 1995:55). Fronts collide along the escarpment 

usually resulting in periodic flooding and extreme weather events. Severe floods produce 

massive erosional events shaping much of the geology in east central Texas. Soils along 

the escarpment’s eastern region and within the valleys accumulate in thicker deposits and 

are predominantly composed of clays. On average, most of central Texas is warm 

subhumid with brief dry winters. 

 

 
Figure 3.3 Data locations for paleoclimates: (1) Hall’s Cave;  
(2) Fort Hood; (3) Gault site; (4) Boriack and Patschke Bogs. 
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Paleoclimate  

Climatic conditions within the Pleistocene (1.8 million years ago to ~11,700 cal 

B.P.) and Holocene (~11,700 cal B.P. till present) have fluctuated altering the mean 

annual temperatures, precipitation, soil conditions, depositions, and erosional rates. 

Multiple lines of evidence were pulled from phytolith assemblages in caves (Joines 2005; 

Toomey et al. 1993), pollen records from bogs (Bousman 1998; Bousman and Oksanen 

2012; Bryant 1977), soil conditions (Gilmer 2013), and stable carbon isotopes (Nordt 

2004) as shown in Figure 3.3.  

These resources suggest the Late Pleistocene (17,000 to 12,500 cal B.P.) saw 

greater rainfall and moisture with alternating increases in grasses and forest cover with 

fluctuations in temperature and moisture (Holliday and Meltzer 2010; Joines 2005; Nordt 

2004; Meier et al. 2013). While the mean annual temperature increased after 13,330 cal 

B.P., the temperatures during the Late Pleistocene were still lower than today’s averages. 

Vegetation was most likely dominated by mixed grass savannas around 17,550 cal B.P. 

transitioning into closed woodland and forest systems (Joines 2005). Red clays and 

limestone fragments dominate sediments deposited during the Late Pleistocene in central 

Texas with deeper soils (Toomey et al. 1993).  

Rapid fluctuations during the environmental shift from the Pleistocene to the 

Holocene period are evident from arboreal and grass pollens at Boriack and Patschke 

bogs in central Texas (Bryant 1977). These represent a shift from woodland to open 

grasslands (Bousman and Oksanen 2012). While the early Holocene is characterized by 

wetter climates, the general trend lends towards warmer drier climates (Nordt 2004; 

Meier et al. 2013). Drying climatic conditions caused an abandonment of floodplains and 
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widespread channel trenching scouring the valleys in central Texas (Gilmer 2013:51; 

Meier et al. 2013; Nordt 1993). After 7,500 B.P. the climate stabilized roughly at or 

slightly above modern levels (Nordt et al. 2007). The shift in moisture and vegetation to 

grasslands caused a degradation of upland soils, increase in stones and inclusions, and a 

shift to brown colored soils. Overall trends show the Late Pleistocene was cooler and 

wetter with a forested landscape mixed with grasses transitioning into a warmer and drier 

climate in the Holocene with a landscape dominated by grasslands and savannahs.  
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IV. METHODS 

 

This chapter discusses the methods used during excavation, documentation, and 

analyses of Area 12 at the Gault site by the Prehistory Research Project at Texas State 

University. This research includes the block excavation in 2001 to 2002 and my own 

research in 2015 to 2016.  

 

 
Figure 4.1. Excavation areas located at Gault listed by area number. Area 12 Circled.  
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Area 12 Excavation in 2001 to 2002 
 

Area 12 is one of 15 large excavation areas located within the Gault site situated 

along the property’s northeastern border (Figure 4.1). Excavations for Area 12, 

informally labeled as BCAT 18 (named for the removal of the first 70-centimeters of 

sediment with machinery), began February 25, 2001 under the direction of Michael 

Collins. Excavation was halted several times due to storms and flooding; fortunately, the 

excavated area sustained minimal damage and excavations concluded May 31, 2002 

(Figure 4.2). All excavation grids within this thesis illustrating Area 12 are oriented to 

magnetic north and each unit is labelled by northing and easting coordinates assigned to 

the southwestern corner. 

 

 
Figure 4.2. Flooding event at Area 12: 2001.  

 

Area 12 was initially investigated as the Texas Archeological Society (TAS) field 

school during the summer of 2001 and extended beyond the field school when a peculiar 
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Figure 4.3. Area 12 excavation grid-work with recorded ending elevations centered in each unit. 
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Figure 4.4. Area 12 excavation levels by elevation.   
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feature was uncovered. Multiple teams consisting of volunteers, Gault employees, and the 

2001 TAS field school carried out the excavation. 

Area 12 excavations consist of 41 1-x-1-meter (m) grid squares (Figure 4.3) with 

336 excavated levels (Figure 4.4). Upper disturbed fill (from years of plowing and 

artifact looting) was removed mechanically and not screened. This fill was placed several 

meters away from the excavated area and was observed to contain flakes, burned 

limestone, chert cobbles, modern artifacts and minor root disturbances. After disturbed 

deposits were removed, excavation was continued by hand in arbitrary levels varying 

between 5 to 25-centimeter (cm) increments in thickness (Figure 4.4). Each level was 

then assigned a lot number. Appendix A provides level depths and lot numbers (Figure 

App A.1-7). 

 

 
Figure 4.5. Field crew prepping for photograph during the excavation 
 of Area 12: 2001.  
 

Excavations began in unit N1164 E1118 by hand with trowels and wooden tools. 

Further excavations extended in a southeasterly direction (Figure 4.5). Unlike the 
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remaining units within Area 12, N1164 E1118 was excavated in consistent 10-cm levels. 

The majority of the units were excavated in 10-cm levels mostly within the top 50-cm of 

the excavation which contained Archaic artifacts. Level thickness was reduced to 5-cm 

levels when excavators encountered sediments containing Paleoindian artifacts (Figure 

4.6). Throughout the excavation, artifacts larger than 2-cm in maximum dimension were 

left in situ until the end of the level was reached and then the artifacts were 

photographed, point provenienced, plotted on maps, and collected. All larger faunal 

remains, approximately 10-cm in length, were pedestalled and removed by casting the 

remains with plaster. Casts were then bagged and brought back to the laboratory for 

analyses. Excavated sediments were watered screened through ¼ and ⅛ -inch wire mesh 

screens. 

 

 
     Figure 4.6. Area 12 excavation with deeper excavated columns visible: May 2002.  
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Once all units reached an elevation of 93.20-m based on the site datum, 

excavation proceeded in 5-cm levels and excavated sediments were passed through ¼ and 

⅛ -inch nestled screens. Only artifacts from the ¼ -inch screen were collected in the field 

while all materials from the ⅛ -inch screen were collected and sorted in the laboratory 

after the excavation’s completion in order to preserve micro-faunal, botanical remains, 

and micro-debitage. Additionally, beginning at Level 5, four soil samples approximately 

10 to 15-cm wide were collected from every level (Figure 4.7). These samples are 

currently being stored at the Texas Archeological Research Laboratory (TARL) at the 

University of Texas in Austin.  

 

 
Figure 4.7. Example of four collected soil sample locations: May 2002.  

 

 Excavation of Area 12 revealed one significant feature comprised of a cobble 

layer with a surface elevation at 93.00-m based on site datum. The cobble layer appears 

to create a right angle (Figure 4.8) within the unit, therefore, Collins decided to drop the 

surrounding units to the same elevation in 5-cm levels uncovering a roughly 2-x-2-m 

cobble surface (Figure 4.9). Each level within the units surrounding the floor was 
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excavated in quadrants. Excavated soils around the cobble feature were passed through 

¼, ⅛, and 1/16 -inch nestled screens. Calcium carbonate nodules were discarded from the 

¼ -inch screens while the remaining materials were collected and sent back to the lab for 

further processing. 

 

 
Figure 4.8. Photograph illustrating the first glimpse of the cobble feature:  
September 2001. Image courtesy of the Prehistory Research Project.  

 

 
Figure 4.9. Photograph of the cobble feature: October 2001. 
Image courtesy of the Prehistory Research Project.  
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In order to help preserve the cobble feature, three supplemental approaches were 

undertaken. The first approach conducted by Clark Wernecke involved the painstaking 

task of recording every artifact and rock visible at the end of the excavation in 2002. I 

digitized his hand-drawn map using Adobe Illustrator CS6 in 2015/2016 (Figure 4.10). I 

also modified Wernecke’s floor plan map to highlight specific artifact categories to better 

visualize the spatial distribution of artifacts on and around the cobble feature as seen in 

Chapter VIII.   

 

 
Figure 4.10. Rock plan map of Area 12 at 93.00-m in elevation.  
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The second approach, albeit unsuccessful, was to create a digital scan highlighting 

the cobble feature. Excavation levels were cleaned of loose sediments and extraneous 

equipment removed. A non-contact 3-D Konica Minolta Vivid 910 laser scanner was 

established over the feature on top of a tripod and with the help of student volunteers the 

feature was scanned (Figure 4.11). However, due to an electrical malfunction while 

transmitting the image to the data collector, the scan could not be completed.  

 

 
Figure 4.11. Student volunteers using a digital scanner in Area 12: May 22,  
2002. Image courtesy of the Prehistory Research Project.  

 

The third approach consisted of creating an exact replica mold detailing the entire 

cobble feature. In order to prepare for the mold’s construction, all artifacts left in situ and 

pedestalled were plastered in order to protect the artifacts. With the aid of Bob Raney, 

Cinda Timperley, and Jeffrey Link, the detail coat for the mold was applied May 22, 

2002 (Figure 4.12). After allowing the detail coat to cure, fiberglass was placed over the 
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mold for rigidity and to provide a support structure for the mold (Figure 4.13). The mold 

was completed and removed May 30, 2002.  

 

 
Figure 4.12. Detail coat being applied to the cobble feature: May 22,  
2002. Image courtesy of the Prehistory Research Project.  

 

 
Figure 4.13. Fiberglass mold completed: May 2002.  
Image courtesy of the Prehistory Research Project. 
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After the mold was removed, Wernecke, Sharon Dornheim and several volunteers 

expediently hand excavated two trenches across the cobble feature in Area 12 with hand 

picks and trowels. Both trenches were roughly 20-cm wide and 10 to 20-cm deep. One 

trench ran east to west while a second intersecting trench ran north to south (Figure 4.14). 

Wernecke and Dornheim drew profiles for the two trenches that I later digitized in 2016. 

The profiles were drawn on the same day Area 12 was backfilled (Figure 4.15).  

 

 
Figure 4.14. Area 12 excavation with locations for the cobble feature and two trenches.  
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Figure 4.15. Wernecke and Dornheim recording soil profiles as the  
backhoe looms in the background: May 2002.  
 

After the trenches were profiled, the cobble feature was covered with black 

landscaping fabric and then topped by orange plastic fencing which will be easily visible 

for future excavations in this location. Area 12 was backfilled May 31, 2002.  

 
 

Mercyhurst Excavations 2007 to 2008 

Several teams from Mercyhurst University excavated two blocks directly adjacent 

to Area 12 in 2007 and 2008 to discover whether the cobble feature extended towards the 

northeast (Figure 4.16). Excavations consist of 20 1-x-1-m grid squares laid out in two 

trench-like excavation blocks (Figure 4.17). Field notes, photographs, artifacts, and 

profiles from the Mercyhurst excavation have not been incorporated into the Gault 

database. However, one profile I recorded for my thesis research intersects the southwest 

corner of the Mercyhurst excavation block. 
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   Figure 4.16. Excavation blocks within northeastern quadrant of the Gault site.
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   Figure 4.17. Mercyhurst University excavations: 2008.  
   Image courtesy of the Prehistory Research Project.   
 

 

Geoarchaeological Investigations:  

Strategy, Excavation, and Profile Descriptions 

In April 2015, I opened two excavation blocks (Area 12 and Mercyhurst) to 

record soil profiles and acquire soil samples for magnetic susceptibility analysis (Figure 

4.18). Methods of excavation, documentation, 3-D modeling, and profile descriptions are 

discussed below. Removal of backfilled sediments and cleaning the profile walls was 

carried out with pickaxes, shovels, and trowels from April to July 2015. Documentation 

included forms, sketches, notes, and photographs recorded in the field. I used Structure-

from-Motion (SfM) photogrammetry to create high-resolution 3-D models for each 

profile. This method is beneficial for extracting qualitative and quantitative data from 

each profile and providing a foundation for future data to be gathered after the excavation 

has been backfilled and is no longer easily accessible (Campbell 2012; Matthews 2008). 

In addition to documentation, I collected three columns of sediment samples for magnetic
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Figure 4.18. Excavation grid illustrating locations for excavation blocks, rebar markers, and profiles. 
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susceptibility testing and texture analysis. Profile descriptions were initially recorded in 

the field and later expanded upon. 

Profile Exposure Methodology 

Three profiles were recorded in detail for this research and labeled A, B, and C 

(Figure 4.18). Two profiles (B and C) are from Area 12, originally excavated in 2001 to 

2002 and subsequently backfilled. The third profile (A) is from a unit originally 

excavated by Mercyhurst University field schools in 2007 and 2008. Figure 4.18 

illustrates unit coordinates for both excavations as well as the locations of each profile 

recorded in this thesis. The original excavator established an arbitrary datum (Datum 2) at 

North (N)1000 East (E)1000 and has since constructed a grid across the site from this 

datum. Areas of research for this thesis include units N1159 to N1167 and E1118 to 

E1128. Profiles described in this thesis include: Profile ‘A’ N1166 E1124, Profile ‘B’ 

N1161 E1124, and Profile ‘C’ N1160 E1124. In order to expose the profiles, the 

boundaries for Area 12 were first demarcated, units plotted with stakes and nylon string, 

and backfill removed.  

 

 
Figure 4.19. Bousman and Vilsack establishing datum and  
backsight points: 2015. 
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Profiles were located with a Sokkia Total Data Station (TDS) and the aid of Britt 

Bousman (Figure 4.19). Five temporary coordinates were established and marked with 

rebar (Figure 4.18). A backsight (reference) point for the TDS was established at Datum 

6 and a foresight point (desired location) on Datum 10 (Figure App B.1.). While Datum 

8, 9, and 11 are physically closer to Datum 10 than Datum 6, a clear shot to Area 12 was 

only accessible to Datum 6. Table 1, in Appendix B, lists the location and elevation for 

each site datum.  

 

 
Figure 4.20. Volunteer excavating backfill: 2015.  

 

Excavation methods varied according to elevation and density of sediment. With 

the help of 12 volunteers, excavation began with pickaxes for the first 20-cm to break 

apart compacted dried fill followed by the use of shovels. Removal of backfill concluded 

with the use of trowels for cleaning profile walls and precise exposure of undisturbed 

sediments at the bottom of each unit. Base elevations for each unit from the 2001 to 2002 
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excavations are displayed within each unit of Figure 4.18. Units N1162 E1124 and 

N1165 E1124 were excavated adjacent to the units containing the desired profiles to 

prevent wall collapses and ease of access as well as to comply with the current 

Occupational Safety and Health Administration (OSHA) requirements.  

Profile Description and Documentation Methodology 

A field form was created for consistent profile documentation (Figure App C.1). 

Attributes pertaining to stratigraphic units and soil horizons were described in the field 

and then confirmed and/or corrected in the lab. After descriptions were completed, 

profiles were modeled within Agisoft PhotoScan (further referred to as PhotoScan). 

Zones were numerically assigned from top to bottom for each profile to identify soil 

horizons. Descriptions include upper and lower elevations for each zone, color as defined 

by Munsell Soil Color Charts (Munsell Color 1990) on wet and dry profiles, texture, 

sedimentary and soil structure, percentage and type of mottling, and inclusions. 

Elevations were recorded using a temporary datum constructed by Wernecke in the 

southwestern corner of unit N1163 E1123. Profile descriptions are listed in table format 

in Appendix D while detailed descriptions and analyses of each profile are presented in 

Chapter V with additional field profile drawings, photographs, and 3-D models. 

Each profile described in Chapter V has been documented in a standardized 

format from the “Field Book for Describing and Sampling Soils” (Schoeneberger et al. 

2012), Natural Resources Conservation Service (USDA 2010), Stratigraphic 

Nomenclature (North American Commission on Stratigraphic Nomenclature 2005), and 

the Soil Survey Manual (Soil Survey Division Staff 1993). Descriptions include location, 

maximum depth, width, number of zones identified, and associated tables and figures for 
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each profile. Descriptions are then separated by zones beginning with the upper most 

stratigraphic layer working down. Zones are differentiated by textural changes, color 

variations, visible boundaries, sediment sorting, and/or inclusions. A summary is offered 

at the end of each description and profile sketches from the field are located in Appendix 

E Figures 1-6. Each zone description proceeds in the following format based on 

Schoeneberger et al. (2012): 

Descriptions begin by stating the thickness of each zone followed by the depth 

recorded in meters set by an arbitrary datum. Zones are defined as follows: very thick 

zone (1 to 3-m), thick zone (30 to 100-cm), medium zone (10 to 30-cm), and a very thin 

zone (1 to 3-cm). Next, soil texture is defined by the percentage of sand, clay, and silts 

within a matrix determined by the Soil Texture Triangle and “feel” set by Olson (1984). 

Texture is further classified by either poorly-sorted or well-sorted sediments. Soil 

structure is identified as granular, lenticular, blocky (angular or sub angular), or structure-

less (loose minerals or rock grains). Color is determined with the application of a Munsell 

Soil Color Chart (1990). Colors were first recorded in the field while sediments were 

moist and later recorded in the lab when the sediments were dried. Boundaries are 

classified by their distinctness and topography. Boundary distinctness is defined as very 

abrupt (no greater than 1-millimeter), abrupt (no greater than 2.5-cm), clear (no greater 

than 6-cm), gradual (no greater than 12.5-cm), and diffuse (greater than 12.5-cm). Lastly, 

topography is defined as smooth, wavy, irregular, broken, sloping or horizontal.  

Final descriptions continue with any inclusions (e.g., lithic fragments, silt 

nodules, organic matter, identifiable botanicals, modern materials) and percentage or size 

of inclusions. When present, mottling is described by color, texture, and percentage 



	

	 49	

throughout each profile. Additional notes or comments regarding the soil structure, 

consistence (e.g., rupture resistance, manner of failure, stickiness, cementation), and 

profile are provided in the second paragraph of each zone description.  

Digital Recordation: Structure-from-Motion 
 

I created digital documents of three soil profiles using Structure-from-Motion 

photogrammetry (SfM) methods within Agisoft PhotoScan. Structure-from-Motion 

collects 3-D data (northing, easting, and elevation coordinates; X, Y, Z) in conjunction 

with a series of photographs to produce a 3-D model of the image captured surfaces 

(Green et al. 2014).  These data can then be processed to create “3-D models, digital 

elevation maps, rectified images, scaled plans, elevations, and cross sections” (Green et 

al. 2014:173). SfM technology has been employed in archaeology with greater frequency 

during the last four years as documented by Olson et al. (2013) and Selden et al. (2014). 

While this methodology is typically used to construct 3-D images, I used this technology 

to stitch together high-resolution photographs in order to view the micro-stratigraphy as 

well as soil profiles with millimeter accuracy and clarity (Figure App F.1-3). This 

photogrammetric approach preserves the texture and 3-D quality of artifacts, rocks, and 

sediments within the profile.  

Loose debris and dried/cracked deposits were scraped from each profile to create 

a fresh surface for precise digital recording.  After cleaning the profiles, six ground 

control points (GCPs) were established for each profile to allow accurate overlay of each 

photograph within the software. GCPs are reference points located within the profile that 

were established with a TDS. GCPs are identified by alphabetical identification ‘A to S’ 

(omitting the letter ‘Q’ to avoid confusion with the letter ‘O’). Each letter was either 
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recorded on the head of a stainless steel nail or a large protruding rock in strategic 

locations across the profile to ensure total coverage (Figure 4.21).  

 

 
Figure 4.21. GCP locations within Profile N1160 E1124.  
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Figure 4.22. Ground control point locations for structure from motion photogrammetry: (a) photograph of 
vertical GCP placement; (b) photograph of horizontal GCP placement; (c) photograph of scattered GCP 
placement. 
 

a. b. 

c. 
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The variation in placement strategies is explained in further detail here. The 

method shown in Figure 4.22a allows for greater accuracy along the vertical plane and 

across the right half of the profile. Images taken along the left side of the profile will not 

be as accurate and have a greater chance for errors in overlapping the images. Figure 

4.22b allows for greater accuracy along the horizontal plane and across the middle of the 

profile. Images taken above and below this line may have similar overlapping errors as 

well as have a greater chance for errors in recording elevations. Figure 4.22c allows for 

the greatest percentage of accuracy and precision along both the vertical and horizontal 

planes. Staggering the GCPs by elevation and across the entire profile width ensures 

stable points for the software to tie each image together increasing the accuracy. I used 

this last method (Figure 4.22c) for recording the three profiles in this thesis.  

 Each GCP was recorded by northing, easting, and elevation measurements (Table 

App G.1). GCP coordinates were entered into PhotoScan allowing for precise placement 

in space and establishing definite points within the profile. Each profile is accessible 

within this software for measurements, image capturing of specific levels, and the visual 

analysis of sediments and disturbances after the current excavation has been backfilled. 

 Profiles were photographed once GCPs were established. Each photograph 

captured approximately 5 to 10 square centimeters, as the camera was positioned 15 to 

20-cm away from the profile face. The number of photographs varied according to the 

height and width of each profile and the degree of accuracy desired. The accuracy listed 

below provides the level of error identified by PhotoScan. The north wall of N1166 

E1124, Profile ‘A’, is composed of 59 images with an accuracy of 1.2-cm.  The south 

wall of N1161 E1124, Profile ‘B’, is composed of 68 images with an accuracy of 1.1-cm. 
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Lastly, the east wall profile of N1160 E1124, Profile ‘C’, is composed of 58 images with 

an accuracy of 1.6-cm. Lighting was controlled by silver and brown tarps placed across 

the units to diffuse direct sunlight and light boards were also strategically placed to 

provide a uniform light filter throughout each profile. Photographs were taken a month 

after initial excavation resulting in variations between the single frame photographs 

versus SfM profiles (Figure 4.23).  

 

 
Figure 4.23. Example of variations in Profile N1166 E1124: field photograph (left); SfM model 
(right).  

 

Photographs were stitched together in PhotoScan producing three detailed 

profiles. While a more detailed discussion regarding the use of PhotoScan can be found 

in Green et al. (2014) and Kjellman (2012), a brief description is given below. Profile 

N1161 E1124 (Figure 4.24) is provided to visual level of detail, accuracy, and steps 

necessary to produce a 3-D model.  
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 Photographs are first reviewed and removed if the image is of poor quality. 

Photographs are then imported into PhotoScan and ‘masked’ in order to crop out 

unnecessary portions. After masking, the photographs are ‘aligned’ to build a high-

density point cloud (Figure 4.24a). PhotoScan generates the point cloud using an 

algorithm to detect individual points with the same features (e.g., value and hue). Points 

are then aligned across each photograph (Figure 4.24b). 

 After the points are aligned, a wire mesh is created in the form of connecting 

triangles that serve as the foundation for the 3-D model (Figure 4.24c). The structure can 

then be overlain with texture or shaded, as rendered by the software, in order to produce 

an orthophotographic representation of each profile (Figure 4.24d). The point cloud can 

then be georeferenced with the GCPs in order to accurately reference the model 

coordinates to real world locations.   

 Digital Elevation Models (DEMs) are then constructed from the georeferenced 

point cloud in PhotoScan and imported into ArcGIS 10.2. DEMs are then used to 

calculate measurements between arbitrary points within each 3-D profile model. 

Accuracy of each DEM is dependent on the level of error produced through PhotoScan 

(i.e. the levels of error discussed above).  
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Figure 4.24. N1161 E1124 South wall profile illustrating the PhotoScan 3-D modeling process: (a) aligning 
photographs to generate point cloud; (b) dense point cloud generates a more robust point cloud; (c) building 
mesh to construct the 3-D model; (d) texturing the model.  
 

Magnetic Susceptibility Collection and Testing 

Magnetic susceptibility testing was used in this study to determine potential 

ranges of disturbances both culturally and naturally occurring that has affected the 

stratigraphic sequence of Area 12. Magnetic susceptibility samples were collected in the 
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field. Profile A was sampled in 2.5-cm increments while Profile B and C were sampled in 

5-cm increments. Location of each sample column is illustrated in Figure 4.25.  

Each sample was taken from a freshly exposed profile approximately 15 to 20-cm 

in width. Samples were collected in flexible plastic containers in the field and labeled by 

location, sample number, and elevations. Disturbed sediments were sampled 

intermittently until close proximity to intact deposits were reached and then samples were 

taken continuously to the end of the excavated units. After collection, samples were 

ground to a fine consistency using a ceramic mortar and pestle and compacted into 8 

cubic centimeter (cc) plastic paleomagnetic sample cubes (Figure 4.26). The inner 

dimensions of each cube measures 2-x-2-x-2-cm. Each sample was left to dry for five 

days before weights and magnetic susceptibility samples were recorded to allow for the 

dissipation of moisture. After the samples were dried, the vent hole in the bottom of each 

sample cube was taped to prevent sediment from escaping. Sample cubes were weighed 

prior to and after packing. These measurements can be seen in Chapter V.   
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Figure 4.25. Location illustrated by black striped box for the collection of each magnetic susceptibility column.
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Figure 4.26. Sediment cubes for Profiles A, B, and C.  

 

Magnetic susceptibility samples were recorded using a Bartington MS2 System in 

conjunction with a Bartington MS2B single sample Dual Frequency Sensor. The MS2B 

Dual Frequency Sensor records each sample on a low frequency (Xlf) of 0.46 kHz and a 

high frequency (Xhf) 4.6 kHz (Dearing 1999:18). The sensor is also capable of measuring 

both strong and weak samples either on a 0.1 or 1.0 scale. Most soils and sediments are 

measured on the weaker scale of 0.1 (Dearing 1999:15). All measurements within 

Chapter V and Appendix H are measured on the 0.1 scale. All samples were calibrated 

prior to recording low and high frequencies and measured in a “quiet environment”: a 

room free from electronic devices, vibrations, direct sunlight, and draughts or high heat. 

The room was temperature controlled at a constant 76 degrees Fahrenheit and the system 

and sensor placed on a metal free surface (including brackets, nails, and screws). 

Measurements were recorded in standard international (SI) units. The meter was reset or 

“zeroed out” before each sample was recorded. Each sample was recorded five times to 

acquire an average measurement and to account for fluctuations in the environment. Air 
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readings were recorded before and after each of the five readings per sample providing a 

total of eleven readings per sample (both air and sediment).  

All recordings are measured by volume susceptibility values (κ). To acquire an 

average susceptibility value and to account for drifting between each measurement, all 

eleven readings for each sample were corrected using the following formula where cube 

readings with sediments are represented by (n) and air readings by (a) following the 

formula:  

 

κ (corrected) = {(first n κ + second n κ... fifth n κ)/5} – {(first a κ + second a κ... sixth a 

κ)/6)} 

 

Measurements include positive and negative values and are listed for both low and high 

frequencies in Tables App H.1–H.4. 

Measuring the difference between the low and high frequencies at the 1.0 range 

using the calibration sample can indicate whether the MS2B sensor is calibrated or not. If 

the difference between the frequencies is less than one percent, calibration is correct 

(Dearing 1999:18). If the difference between the frequencies is greater than one percent, 

the sensor needs to be re-calibrated by the factory and any recordings made with the 

sensor will be void. Differences between the two frequencies are measured with the 

calibration sample. The calibration sample used for this sensor is marked with 

1%Fe3O4293*10-6CGS@20˚C. This illustrates the calibration sample “contains a mixture 

of one percent Magnetite and Alumina bonded in resin in a 10-cc container” (Bartington 

Instruments 1995:21). Resulting differences within the calibration samples between the 
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two frequencies for this study occurs at 0.208 percent (less than one percent) indicating 

the MS2B sensor is calibrated correctly and further readings are accurate. 

Infrared and Optically Stimulated Luminescence Dating 

Infrared and optically stimulated luminescence (IRSL/OSL) dating is based on the 

radioactive isotopes found within sediments and soils. As isotopes decay, they release 

radiation that is absorbed and trapped by quartz and feldspar minerals (Bateman et al. 

2007:8). Exposure to sunlight releases these traps of luminescence and acts as a resetting 

agent and timer. By stimulating the samples with light in a controlled environment, the 

quartz grains can be dated as to when the last “reset” occurred assuming the sediments 

have remained buried and undisturbed (Ahr et al. 2013:212). Multiple OSL samples were 

taken from Area 12 over the past 14 years. Samples were typically obtained by 

hammering 4.5-cm wide steel tube into a clean vertical profile, sample tubes were 

capped, transported to a laboratory, and prepared for analysis under subdued orange or 

red lighting. Quartz grains were obtained from the sediment samples through chemical 

preparation methods, wet sieving, and heavy liquid separation to remove organics, 

carbonates, and achieve desired grain size (Rodrigues et al. 2016).  

Steve Forman collected four samples in 2002 near the conclusion of block 

excavations for Area 12 to test IRSL ages. Forman used fine-grained (4 to 11 micron) 

polymineral extracts analyzed by the Luminescence Dating Research Laboratory at 

University Illinois at Chicago (UIC).  

W. Jack Rink first took two OSL samples from Area 12 following the Mercyhurst 

excavation in 2009 and then returned in 2011 to collect three more samples (Figure 4.27). 

Area 12 was minimally opened for the collection of OSL samples in 2011 and 
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subsequently backfilled. Samples from 2009 were prepared at McMaster University, 

while samples from 2011 were prepared at the Department of Geosciences at Murray 

State University (Rodrigues et al. 2016).  

 Lastly, Mark Bateman from the Sheffield Centre for International Dryland 

Research (SCIDR) University of Sheffield in the United Kingdom collected three OSL 

samples in 2016. These results are currently pending and are not yet available.  

 

 
Figure 4.27. Rink collecting OSL samples from Area 12: 2009.  

 

Digital Recordation: Adobe Illustrator 

The last form of digital recordation I employed for this project heavily involved 

Adobe Illustrator CS6 to copy, enhance, modify, and create digital maps for Area 12. By 

using Adobe’s illustrating program, I was able to produce detailed profiles and maps to 

better understand the stratigraphic sequence and spatial distribution of artifacts across 

Area 12.  
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I specifically utilized Adobe Illustrator to create a digital copy of three soil 

profiles originating from the initial excavation of Area 12 in 2001, three additional soil 

profiles from my personal excavations in 2015, and two feature profiles from a “T” 

trench intersecting the stone feature. Digitally documenting these profiles assures their 

clarity and preservation for current comparative analyses and future use. Digital profile 

copies from 2001 and 2015 can be seen in Chapter V and Appendix E. Creating digital 

profile duplications allows me the access to overlay and compare my three soil profiles 

with and against the three original soil profiles. I modified my profiles to match the 

information given within the three existing profiles and overlaid all six profiles to build 

an east-west and north-south profile for the entire excavation grid of Area 12 as seen in 

Chapter VIII. By combining all six soil profiles and two trench profiles, I generated a 

visual representation of where the stone feature occurs in Area 12 spatially and 

stratigraphically as discussed more in Chapter VIII.  

I also used Adobe Illustrator to digitally map in all artifacts and rocks on the 

levels relating to the cobble feature at 93.00-m. I selected the smallest level increment the 

cobble feature was found within and mapped 93.05 to 93.00-m in elevation. I chose to 

map in the artifacts at the same surface of the cobble feature and 5 centimeters above the 

surface since many units were halted at 93.00-m in elevation to keep the cobble feature 

intact. Mapping in each artifact and rock allowed me to classify each specimen according 

to specific characteristics (e.g., limestone, flakes, and bone). By assigning each artifact 

category to a particular layer, I was able to readily highlight each artifact class and its 

location in association to the stone floor. With this level of detail, I can readily 

distinguish potential work areas, patterns, or disturbances occurring on, around, and away 
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from the cobble feature. Artifact distribution and density maps are discussed further in 

Chapter VIII.  

 

Laboratory Analysis 

 Artifact processing and analysis took place in the field, Texas Archeological 

Research Laboratory (TARL), and Gault School of Archaeological Research (GSAR) 

laboratory. Artifacts were prepared for curation according to TARL and GSAR’s 

standards and techniques. Artifacts were separated and labeled by level, unit coordinates, 

count, and, preliminary classifications (e.g., charcoal, fauna, lithic, modern). Artifacts 

found in situ were assigned additional specimen numbers. 

Charcoal, Shell, Unidentified Materials, Minerals, and Modern Assemblage 

 Charcoal, shells, unidentified materials, and minerals were recovered during 

excavation and collected in separate containers. Fragile specimens, shell and charcoal, 

were collected with care and placed in rigid containers or wrapped in foil to prevent 

contamination and crushing. Unidentified materials consist of unidentified objects found 

mainly during the screening process. These materials were collected in separate bags and 

sent to the lab for identification.  

Faunal Assemblage 

Great effort was taken to collect and preserve all faunal remains. Faunal remains 

larger than 5-cm were pedestalled and then casts prepared to keep remains as intact as 

possible. Smaller remains were bagged separately and transferred back to the lab. During 

identification, faunal remains were labeled by anatomical part, completeness (fragmented 

or not), surface modifications (weathering, gnaw markings, coloring), and/or cultural 
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modifications (cut marks, thermal alterations) if visible (Andrews and Evans 1983; 

Behrensmeyer 1978; Cruz-Uribe and Klein 1992; Dodson 1973; Figueiredo et al. 2012; 

Lemke 2013; Shahack-Gross et al. 1997).  

Lithic Assemblage 

During excavation, lithic artifacts were the primary materials recovered from 

Area 12. Lithic tools were left in situ, point provenienced, and collected in each level. 

Remaining lithic artifacts were recovered through ¼ and ⅛ -inch nestled water screens 

and brought to the lab. All lithic artifacts above the cobble feature were gently washed 

under tap water with soft bristled brushes, dried on ⅛ -inch metal screens, counted, 

recorded, and bagged for analysis. Lithic artifacts below the cobble feature were counted, 

recorded, and bagged for analysis and left unwashed for potential residue analysis. 

Further artifact identifications, discussed in Chapter VI, are as follows (Odell 2004; 

Andrefsky 2005): Lithic artifacts are first categorized by chipped stone, cobbles, and 

incised stone. Chipped stone artifacts are then separated by debitage and tools. Debitage 

includes all debris, flakes (e.g., blades, shaping flakes), and shatter. Tools include adzes, 

bifaces, burins, choppers, drills, knives, projectile points, perforators, and scrapers. 

Projectile points were identified by type to provide cultural chronological 

evidence. A systematic macroscopic lithic analysis was undertaken to accurately and 

consistently describe the non-metric and metric attributes of 18 projectile points and point 

fragments recovered from Area 12. A total of 25 projectile points were recovered from 

Area 12. Out of the 25 points, 3 could not be located and 4 were recorded in heavily 

disturbed deposits or along the surface with no provenience resulting in 18 projectile 

points for this study. This methodology utilizes Elton Prewitt’s guide (Black et al. 
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1997:460-464) for describing projectile points with modifications adapted from 

Andrefsky (2005), Collins et al. (2003), Gunn and Prewitt (1975), Gunn (1987), and 

Turner and Hester (1999). Descriptions and identifications of each projectile point are 

presented in Chapter VII.  

The first step I took in identifying the projectile points was to scan each point 

using the HP Scanjet 4370 to allow for clear visualization of technological, 

manufacturing, and post-depositional break indicators on the artifacts (e.g., flaking scars, 

rippling, and edge grinding). Each projectile point was scanned with a 600 dots per inch 

(DPI) resolution within a dark room (black box) to avoid extraneous light and diffuse 

coloring to eliminate shadows and view flake scars more clearly. I arbitrarily assigned 

each projectile point with a side “A” and “B” as oriented in the photographs and provided 

a description for each point.  

Projectile Point Description 

Each point description categorizes every specimen by non-metric, metric, and 

fundamental morphological characteristics based on the terminology presented by Turner 

and Hester (1999:66) as seen in Figure 4.28. Non-metric characteristics include complete 

points (e.g., specimens with an identifiable stem, blade, and tip), proximal fragments 

(e.g., specimens with stem and/or haft fully or partially intact as well as part of the blade), 

medial fragments (e.g., specimens lacking a stem and tip), and distal fragments (e.g., 

specimens lacking a stem).  

Descriptions then continue with the general artifact form (e.g., triangular, oval, 

lanceolate, parallel-sided, and/or fluted), followed by the blade form and lateral edges 

(e.g., straight, convex, concave, narrow, and broad), stem type (e.g., expanding, straight, 
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and contracting), and conclude with the base type (e.g., concave, convex, and basal 

thinning). Stem type characteristics include the stem’s lateral edges, notching styles (e.g., 

corner, side, and basal), and intensity of edge smoothing or grinding. Modifiers clarify 

the degree of variation within projectile points and aid in typological classifications (e.g., 

strongly, moderately, and gently). 

 

 
Figure 4.28. Terminology used in projectile point artifact descriptions (Turner and Hester 1999:66)
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Next, observations regarding the workmanship and manufacture of projectile 

points were evaluated and recorded. Workmanship focuses primarily on flaking 

techniques, fracture mechanics, inclusions and flaws in the material, and post-

manufacturing breakage and modification markers (Andrefsky 2001; Andrefsky 2005; 

Crabtree 1982; Dial et al. 1998). Flaking techniques include but are not limited to: 

parallel, oblique, pressure, percussion, and thinning (Andrefsky 2005). Fracture 

mechanics include but are not limited to: bending break, impact, overshot, and thermal 

fractures. Differential fracture patterns are dependent on the load application and density 

of material (Whittaker 1994). Bending fractures are represented by right-angled faces or 

lipping along the edge during manufacture and impact or burination fractures during use 

(Whittaker 1994:165). Impact and burinated fractures are typically accompanied by 

crushing along the tip and long flake removal scars running the artifact’s length 

(Whittaker 1994:165). Heat fractures are represented by shatter, potlidding, crenulations, 

and alterations in color (Whittaker 1994:73,163). Personal notations are also included 

within the description of workmanship and manufacturing (e.g., exceptionally or well-

made points versus stocky, crude, or expedient tools).  

Lastly, metric attributes were recorded for accurate comparisons and 

representations. Metric measurements can be easily replicated and are not subjective to 

the same qualifiers and personal biases as non-metric attributes (Gunn 1987:3). However, 

measurements on their own do not adequately describe the complexities of projectile 

points (Gunn 1987:11). Therefore, these measurements are used to supplement the non-

metric observations. Measurements include the length, width, thickness, haft length, basal 

concavity depth, and weight of each point and fragment as described in Figure 4.29.  
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Figure 4.29. Projectile point measurements. 

 

Qualitative characteristics are useful for typing artifacts into categories, 

identifying patterns within the archaeological record, and distinguishing technological 

variations within and between each type. Technological variations explore the 

“complexities of the relationships among variables that influence the form, location, and 

quantity of retouch” within each artifact to better “understand prehistoric behaviors” 

(Andrefsky 2008). Quantitative characteristics are useful for consistency, replication, and 

the comparison of artifacts between and among types to distinguish patterns.  
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V. GEOARCHAEOLOGICAL INVESTIGATION RESULTS: STRATIGRAPHY 

AND MAGNETIC SUSCEPTIBILITY 

 

This chapter describes and analyzes three geological profiles from two excavation 

blocks, Area 12 and Mercyhurst, within the Gault site (Figures 5.1 and 5.2). Area 12 and 

Mercyhurst are located on the north side of Buttermilk Creek along the eastern edge of 

the property as shown in Appendix B (Figure App B.1). The purpose of this chapter is to 

identify soil horizons and sedimentary processes within Area 12 establishing the context 

for artifacts and recovered materials (Holliday 2004).  

 

 
Figure 5.1. Locations for Profiles A, B, and C. 
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Figure 5.2. Single frame photographs for soil profiles: (a) N1166 E1124 profile; (b) N1161 E1124 profile; (c) N1160 E1124 profile.  
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 This chapter includes a single frame photographs (Figure 5.2), high-resolution 

SfM profiles (Figures 5.3-5.5), and a full description of each soil horizon accompanied by 

any processes (e.g., biologic, chemical, physical, anthropogenic, etc.) that may have 

altered the horizons/zones for each profile. Field sketches and SfM profiles can be seen in 

Appendices E and F respectively. After the three profile descriptions, a model is 

presented to visualize the stratigraphy across Area 12. I also collected bulk soil samples 

from each profile and conducted magnetic susceptibility testing. Results of the magnetic 

susceptibility analyses are provided below to enhance the geoarchaeological profile 

descriptions. Additional tables for the magnetic susceptibility readings are provided in 

Appendix H Tables 1-9.  

 

Profile Descriptions 

Profile Description A: N1166 E1124 

This large profile, Figure 5.3, represents the northern wall of excavation unit 

N1166 E1124. The profile measures 80-centimeters (cm) wide and 125-cm tall. Four 

zones are described below with standardized profile descriptions in Table App D.1. 

Images of the profile can be seen in Figures 5.2a and 5.3. Profile A is included in this 

study for comparative analysis and to record a complete soil profile along the northern 

most extent the cobble feature recorded in Area 12.  

 Zone I description. Zone I is a poorly-sorted thick zone of black silty clay loam 

with sub-angular to angular blocky structures extending from the surface at 94.26 to 

94.22 down to 93.67 to 93.61-meters (m). Structure unit sizes range from fine to medium  
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N1166 E1124 North Wall Profile 
 

  
Figure 5.3. SfM North wall profile of unit N1166 E1124 from Mercyhurst excavations.  
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1 to 20-millimeters (mm). The upper surface is smooth with a slight decline from west to 

east. The lower boundary is very abrupt with an irregular topography.  

Zone I contains 30 to 35 percent coarse fragment inclusions composed of lithics 

(ranging from 1 to 6-cm in length), organic matter (roots, seed coats, crushed shells, and 

whole shells), pebbles, large angular limestone fragments, modern glass, finely crushed 

limestone, thin metal rings, and stainless steel nails. Previous soil-sampling columns, cut 

back into the clean profile, resulted in 10 percent mottling (very pale brown). Mercyhurst 

frequently used metal rings tacked by nails to tag sediments. The column was initially 

back-filled with finely crushed limestone. Columns, tags, and back-fill are visible in 

Figure 5.3. Soil consistency is firm and weakly cemented. This zone is the result of a Ap-

Horizon formation which are rich in organic materials with artificial disturbances. The 

abrupt change between Zones I and II represents an erosional disconformity which in this 

case was caused by initial excavations.  

Zone II description. Zone II is a well-sorted medium zone of dark brown silty clay 

with sub-angular to angular blocky soil structures extending from 93.67 down to 93.5-m. 

Structure unit sizes range from fine to medium (1 to 20-mm). The lower boundary is clear 

with a wavy to irregular boundary.  

Zone II contains 5 to 20 percent coarse fragment inclusions composed of small 

lithic fragments (ranging from 0.2 to 0.5-cm in length), fine small roots, limestone 

granules, mottling, and very dark gray nodules (10YR3/3) composed primarily of clay. 

Very pale brown mottling comprises 20 percent of the zone concentrated in the vertical 

sampling column along the profile’s left edge.  Firm dark gray clay nodules occur 
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through approximately 15 to 20 percent of the profile. Zone II is fairly homogenous 

throughout with clay films layering the ped faces and a slightly friable soil consistency. 

This zone is the result of a Bk-Horizon formation with the accumulation of clays. The 

gradual change between Zones II and III represents the formation of soils with leaching 

present.  

Zone III description. Zone III is a homogenous well-sorted medium to thick zone 

of brown sandy loam with very fine to fine (1 to 2-mm) granular structures extending 

from 93.50 down to 92.96-m. The lower boundary is clear with a significant drop in 

elevation along the eastern edge. This drop in elevation may be caused by the 

krotovina/very dark brown disturbance or formed by natural processes.  

Zone III contains 5 to 15 percent inclusions composed of calcium carbonate 

nodules, several dark disturbances, clay nodules, and one chert flake (2-cm in length). 

Calcium carbonate nodules are very firm, sub-angular, and have a friable consistency 

along the nodule’s base. Carbonate nodules range in size from 0.3 to 2.5-cm in diameter 

and occur in 10 to 15 percent of the profile. Grayish brown mottling occurs from firm 

clay nodules (10YR5/2) appearing in 5 percent of the profile.  

Disturbance recorded in Zone III is visible in Figure 5.3 as seen by the dashed 

line. Texture and color analysis within the disturbed zone illustrate a well-sorted brown 

sandy loam with fine to medium grained soil structure. Inclusions are composed of fine to 

very coarse firm calcium carbonate nodules (10YR5/3), very fine very dark brown soft 

silt nodules (10YR2/2), organic matter, and pebbles. Calcium carbonate nodules are 

rounded to sub-angular ranging in size from 0.1 to 2.5-cm in diameter and occur in 

approximately 15 percent of the profile. Organic matter occurs sporadically in the profile 
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and consists of long root systems 1 to 4-cm in length and one bone fragment 1-cm in 

length.  

Zone IV description. Zone IV is a well-sorted medium zone of brown sandy clay 

loam with a fine to medium (1 to 5-mm) granular soil structure extending from 93.33 

down to 92.96-m. Lower boundary artificially ends at the bottom of the excavation; 

however, the zone itself is primarily present within the profile’s left side and tapers to an 

end at 92.96-m along the right side of the profile.  

Zone IV contains 1 to 20 percent inclusions composed of small lithic fragments, 

pebbles, calcium carbonate, silt nodules, and small roots. Lithic fragments ranging from 

0.2 to 0.5-cm in length, pebbles, and fine roots occur in 1 to 2 percent of the profile. Very 

firm light gray calcium carbonate nodules are rounded to sub-angular in shape and range 

in size from 0.2 to 3.0-cm in diameter. Calcium carbonate nodules occur more frequently 

in this zone composing approximately 20 percent of the profile. Very dark brown fine to 

very fine friable nodules composed primarily of silt occur in one percent of the profile. 

Very fine light gray sand or limestone granules make this zone appear visually lighter in 

color dominating the soil matrix.  

Overall description: Previously sampled geologic columns are seen clearly and 

consistently throughout all levels. Recent archaeological activity and organic matter 

within Zone I indicate a soil horizon with heavy disturbance. Zones II to IV appear to be 

intact deposits with a possible disturbance marked by a slight color variation. Evidence of 

organic matter mixed with pebble inclusions are recorded within Zone III. Zones II to IV 

may represent fluvial deposition due to the finer grained sediments observed and 

percentage of coarse fragments.  
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Profile Description B: N1161 E1124 

This large profile from Area 12, Figure 5.4, represents the southern wall of 

excavation unit N1161 E1124. The profile measures 65-cm wide and 183-cm tall. Four 

zones are described below with standardized profile descriptions located in Appendix D 

Table 2. Profile images can be seen in Figures 5.2b and 5.4. 

Zone I description. Zone I is a poorly-sorted thick zone of black silty clay loam 

with sub-angular blocky structures parting to granular structures with curved or very 

irregular faces extending from the surface at 94.19 to 94.14 down to 93.35-m at its lowest 

point. Structure unit sizes range from fine to coarse (1 to 50-mm). The surface is smooth 

with a decline from west to east. The lower boundary is very abrupt between Zones I and 

II defined by a smooth topography.  

Zone I contains 20 to 30 percent coarse fragment inclusions composed of lithics 

(high concentrations of debitage ranging from 1 to 6.5-cm in length and one projectile 

point distal fragment), organic matter (roots, seed coats, tree bark, crushed shells, and 

whole shells), pebbles, angular limestone fragments, modern glass, and granular 

structures. Structures range from very fine to very coarse clay nodules appearing very 

pale brown in hue (10YR7/3) with a 10 percent density across the profile. Nodules are 

soft and non-cemented. This zone is the result of an Ap-Horizon formation which is 

composed of organic matter with an artificial disturbance. Abrupt changes between Zones 

I and II represent an erosional disconformity which in this case was caused by initial 

excavations. 
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After recording, Zone I was removed to access N1160 E1124 profile. The SfM 

model and photographs of this profile does not include Zone I since this zone was 

removed prior to photography. However, Zone I can be seen within App E.2 sketch map.  

 
 

N1161 E1124 South Wall Profile 

 
Figure 5.4. SfM South wall profile of unit N1161 E1124 from Area 12 excavations.  
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Zone II description. Zone II is a fairly homogenous well-sorted thick zone of 

yellowish brown silty clay with very fine (1 to 10-mm) granular structures extending 

from 93.35 down to 92.88-m at its lowest point. The lower boundary is very abrupt 

between Zones II and III defined by a layer of limestone cobbles ranging from 4 to 8-cm 

in length and 2 to 5-cm in height. The lower boundary drops 6.5-cm in elevation in an 

easterly direction as seen in Figure App E.2. This abrupt boundary between Zones II and 

III appears to be a stratigraphic erosional unconformity.  

Zone II contains 5 to 20 percent inclusions composed of very fine small roots, 

large rocks solely along the lower boundary, a potential krotovina along the upper 

boundary as seen in Figure 5.4, and calcium carbonate nodules measuring approximately 

0.5-cm in diameter. Calcium carbonate nodules occur in 5 to 20 percent density and are 

primarily sub-angular in shape but include a low density of rounded nodules. Nodule 

consistencies are predominantly firm with a friable base and appear very pale brown 

along exterior and dark gray along interior. Black silt mottling occurs in one percent of 

the profile most likely disturbances and/or contamination in field from Zone I. Soil 

structure is friable and homogenous throughout zone. 

The first disturbance noted in Zone II represents s a krotovina along the upper 

boundary approximately 17-cm from the profile’s left edge as shown by the enclosed 

circle in App E.2. Texture and color analysis show a poorly-sorted dark grayish brown 

silty loam with a mixed soil structure. Structure unit sizes range from very fine to very 

coarse (1 to 10-mm) granules. Inclusions within the krotovina are composed of small 

flakes ranging in size from 0.5 to 1-cm in length, crushed shells, very fine roots, 40 

percent mottling of very dark gray silty clay (10YR 3/1), and calcium carbonate nodules. 
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Flakes, shells, roots, and nodules occur in 5 to 10 percent of the krotovina. Calcium 

carbonate nodules are firm with sub-angular forms.   

The dashed line in Figure 5.4 marks a secondary disturbance in the upper left 

hand corner extending towards and underneath the krotovina. Texture and color analysis 

of the disturbed zone show a poorly-sorted brown (10YR4/3) silty clay loam with a fine 

to coarse-grained granular soil structure. Inclusions are composed of fine roots, small 

crushed shells, 25 percent mottling of very dark gray clay (10YR3/1), and calcium 

carbonate nodules. Roots and shells occur in one percent of profile. Calcium carbonate 

occurs in 30 to 40 percent of profile and consists of firm sub-angular nodules. This zone 

is the result of a Bk-Horizon formation with the accumulation of clays and calcium 

carbonate. 

Zone III description. Zone III is a well-sorted thick zone of yellowish brown 

sandy clay with friable sub angular blocky structures parting to very fine (<1 mm) 

granules occurring in 10 percent of the zone extending from 92.90 down to 92.56-m. The 

bottom of the cobble layer very abruptly defines the upper boundary and the lower 

boundary is more diffuse with a wavy topography.  

Zone III contains 5 to 10 percent sub-angular to rounded calcium carbonate 

nodules and one percent black silt mottling. Calcium carbonate nodules are friable, have 

a chalky texture, and contain a homogenous very pale brown hue throughout nodule 

(10YR7/3). Black silt mottling may be potential contamination from field collection. Soil 

consistency is loose with friable inclusions. This zone is the result of a B-Horizon 

formation with the accumulation of clays. 
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 Zone IV description. Zone IV is a poorly-sorted medium zone of predominantly 

grayish brown silty clay with medium sub-angular blocky structures that break in a 

lenticular fashion parting to fine to medium (1 to 2-mm) granular structures extending 

from 93.56 down to 92.36-m. The lower boundary artificially ends the zone at the bottom 

of the excavation.  

Zone IV contains 1 to 10 percent inclusions composed of calcium carbonate and 

iron nodules as well as a variety of mottling. Calcium carbonate inclusions are very fine 

to small chunky angular nodules approximately 2-cm in diameter. Iron nodules are very 

fine and angular. Very dark brown silty clay mottling occurs in 5 to 10 percent of the 

profile (10YR2/2) and brownish yellow mottling occurs in 1 to 5 percent of the profile 

(10YR6/8). Clay films layer the blocky to sub-angular ped faces. Soil consistency is 

loose. This zone is the result of a Bk-Horizon formation with the accumulation of clays 

and calcium carbonate. 

Overall description: Significant differences are apparent between the four zones 

identified. Zone I contains clear evidence of a recently disturbed zone mixed with organic 

matter. Lack of inclusions, specifically large rocks, masses, organic matter, and 

botanicals, within Zones II through IV suggest intact deposits. The textural analysis of 

fine-grained sediments, low density of mottling (fairly homogenous) through Zones II to 

IV show little disturbance geologically with the exception of an erosional disconformity 

between Zones II and III. Additionally, the softer calcium carbonate nodules recorded in 

Zone II and III suggest pedogenic formations further indicating little post-depositional 

disturbance.  
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Profile Description C: N1160 E1124 

 This short profile from Area 12, Figure 5.5, represents the eastern wall of 

excavation unit N1160 E1124. The profile measures 80-cm wide and 70-cm tall. Two 

zones are described below with standardized profile descriptions located in Appendix D 

Table 3 and Figure 5.2c. 

 

N1160 E1124 East Wall Profile 

 
      Figure 5.5. SfM East wall profile of unit N1160 E1124 from Area 12 excavations. 
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Zone I description. Zone I is a poorly-sorted thick zone of predominantly black 

silty clay loam with sub-angular blocky structures parting to granular structures with 

curved or very irregular faces extending from the surface at 94.45 down to 93.15 to 

93.56-m at its lowest point. Structure unit sizes range from fine to coarse (1 to 50-mm). 

The surface is smooth with decline from north to south. The lower boundary is very 

abrupt between Zones I and II as defined by a highly irregular topography. 

Zone I contains 20 to 30 percent coarse fragments composed of lithics (high 

concentrations of debitage ranging from 1 to 8-cm in length), organic matter (roots, seed 

coats, tree bark, and crushed shells), pebbles, large angular limestone fragments, modern 

glass, green tarp threads, black construction fabric, and granular structures. 

Granular/crumb structures range from very fine to very coarse clay nodules appearing 

very pale brown in hue (10YR7/3) with a 10 percent density across the profile. Nodules 

are soft and non-cemented.  This zone is the result of an Ap-Horizon formation which is 

composed of organic matter with an artificial disturbance. The abrupt change between 

Zones I and II represent an erosional disconformity which in this case was caused by 

initial excavations. 

  Zone II description. Zone II is a poorly-sorted thin to medium zone of dark 

yellowish brown silty clay with very large blocky structures ranging from fine to very 

coarse granules extending from 93.56 down to 93.45-m. Structure unit sizes range from 

fine to medium (1 to 20-mm). Lower boundary artificially ends the zone at the bottom of 

the excavation with an irregular boundary due to compression.  

Zone II contains 5 percent inclusions composed of small chert fragments ranging 

from 1 to 5-mm in length, fine small roots, and calcium carbonate nodules measuring 2 to 
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5-mm in diameter. Calcium carbonate nodules consist of a hollow interior with a hard 

exterior in approximately 5 percent of the profile and appear sub-angular in form. 

Nodules are firm and weakly cemented. Black mottling occurs in 20 percent of the profile 

(10YR2/1) predominantly along the upper margins of Zone II in the form of tendrils and 

small cracks as well as inside the blocky pedogenic structures. Clay films layer the ped 

faces. Soil structure is well formed with moderate consistency. Zone II appears to be the 

formation of a Bk-Horizon.  

Overall description: Zone I appears to be decomposed organic matter with heavy 

artificial disturbance. Based on field notes and photographs from previous excavations, 

this zone has been excavated and backfilled creating the modern archaeological 

disturbances and vertisols that are clearly visible. Zone II presents a significant decrease 

in rocks and pebbles in comparison to Zone I. Soil structures decrease in size shifting 

from larger structures to a more granular structure from Zone I to Zone II.  A heavy 

disturbance can be defined within Zone I and intact deposits in Zone II. The well-formed 

calcium carbonate nodules and shape suggest deposition from colluvial or fluvial 

processes instead of pedogenic processes. Lack of organic matter and a low density of 

inclusions within the silty clay may suggest Zone II is composed of intact fluvial 

deposits.  

Calcium carbonate nodules also increase in frequency towards the bottom of each 

profile as well as change composition between zones. Changes in calcium carbonate 

nodules within Zone II of N1160 E1124 were most likely transported by colluvial 

processes due to rounding, density, and hardness. These nodules differ to those  
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Figure 5.6. Profiles drawn and digitized by Vilsack during 2015 excavations: legends located in Figures App E.1–E.3.    
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found in Zone III of N1161 E1124 that appear chalky and crumble under light 

pressure most likely formed by pedogenic processes.  

Profile Description Discussion 

Analyses of the three profiles examined from Area 12 and the Mercyhurst 

excavation consistently illustrate Zone I as a thick horizon of organic matter that has been 

recently disturbed and Zones II to IV as intact deposits. Field notes, photographs, and 

personal communications describing historic and modern disturbances further document 

the disturbed deposits within Zone I. Sporadic wedge structures demonstrate the presence 

of vertisol formations along the ground surface and well into Zone I. Zones II and III 

throughout the profiles appear homogenous in soil structure and texture. Zones II and IV 

in all profiles represent a more densely proportioned clay content resulting in clay films 

along ped faces.  

Textures demonstrate that the percentage of clay per level increases with depth. 

Typically, sandy loams and clays dominate the lowest zones while the upper zones are 

primarily silty clays and loams. This suggests a change in velocity of fluvial deposits 

over time. Figure 5.7 illustrates the current topography at the Gault site highlighting the 

gently sloping valley and sedimentary deposits around Area 12. As the ground surface 

and profiles currently show, there is a gradual slope towards Buttermilk Creek to the 

south and southeast of Area 12. The slope of the recorded zones within each profile 

further depicts a decline towards the northeast.  

Three additional soil profiles originating from Area 12 were recovered from the 

records located at the Prehistory Research Project Laboratory at Texas State University. 
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Descriptions include two profiles recorded by Wernecke and one profile by Jon Lohse 

(former research associate for the Prehistory Research Project) as seen in Figure 5.8.  

 

Figure 5.7. Image of the Gault site with corresponding contour lines and sedimentary deposits. 
 Image courtesy of the Prehistory Research Project.  

 

Area 12 
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In comparison with Wernecke and Lohse’s notes, the profiles recorded within this 

chapter confirm similar findings to those described above. The sediments’ textures within 

Area 12 are predominately clays and silty clays. Lohse identified larger particles near the 

bottom of N1164 E1118 profile (Figure 5.8c) corresponding to the poorly-sorted medium 

to coarse-grained sediments within Zone IV of N1161 E1124. Color variations are 

relatively homogenous ranging between yellowish brown to brown hues. Wernecke notes 

some grey flecks which coincide to the dark brown silt and gray clay nodules described 

by mottling pertaining mainly to the lower zones. Lastly, the percentage of calcium 

carbonate noted by few occurrences in both Wernecke and Lohse’s descriptions 

correspond to the low percentages found within the profiles described in this chapter.  
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Figure 5.8. Original profile drawings from 2001 excavations: legends located in Figures App E.4–E.6. 
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Magnetic Susceptibility 

Magnetic susceptibility “provides a measure of a material’s ability to be 

magnetized” (Dalan 2006). While magnetism is typically associated with metallic or 

alloy objects, everything surrounding us, including rocks and soils, can be described by 

its magnetic properties (Dearing 1999). When testing the magnetic susceptibility of a 

material, one is testing for variations in ferromagnetic minerals with a magnetic field. 

Magnetic anomalies are then indicated by disturbances within the sample materials. 

Implications for magnetic research include but are not limited to buried paleosols, 

translocations of topsoil horizons (Lukasik et al. 2015), organic debris left by humans and 

areas exposed to heat (Crowther 2003; Tite and Mullins 1971), “culturally modified 

ground” (Dalan and Bevan 2002), middens (Dalan and Bevan 2002), ditches/pits, soil 

waterlogging (Dearing 1999) and artifacts. The amount of magnetic minerals detected 

within a soil will of course be dependent on the environment, the “geologic strata from 

which the soil [is] derived” (Dalan 2006), and the extent and density of occupation within 

the site (Tite and Mullins 1970).  

Graphs within this chapter provide magnetic susceptibility records for Area 12. 

Elevations for each sample are listed in Tables 5.1-5.3 accompanied by sample weight. 

Elevations illustrated in the graphs below relating to magnetic susceptibility results are 

averages for each sample collected. Calibration sample measurements and magnetic 

susceptibility calculations can be found in Appendix H Tables 1-8.  
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Table 5.1. Magnetic Susceptibility Samples Profile A (N1166 E1124). 
Magnetic Susceptibility Samples Profile A 

Profile 
Sample 

# 

Beginning 
Elevation 

(m) 

Ending 
Elevation 

(m) 

Soil Weight 
(minus cube) 

grams 

Sample 
Column Width 

(cm) 

N1166 E1124 A1 94.280 94.255 8.30 20 
N1166 E1124 A2 93.905 93.885 8.70 20 
N1166 E1124 A3 93.820 93.800 8.80 20 
N1166 E1124 A4 93.730 93.710 8.60 20 
N1166 E1124 A5 93.710 93.690 8.90 20 
N1166 E1124 A6 93.690 93.670 9.50 20 
N1166 E1124 A7 93.670 93.645 8.90 20 
N1166 E1124 A8 93.645 93.615 8.90 20 
N1166 E1124 A9 93.615 93.595 8.90 20 
N1166 E1124 A10 93.595 93.570 8.70 20 
N1166 E1124 A11 93.570 93.545 8.60 20 
N1166 E1124 A12 93.545 93.525 8.90 20 
N1166 E1124 A13 93.525 93.505 8.80 20 
N1166 E1124 A14 93.505 93.485 8.60 20 
N1166 E1124 A15 93.485 93.465 8.70 20 
N1166 E1124 A16 93.465 93.445 8.80 20 
N1166 E1124 A17 93.445 93.430 8.80 20 
N1166 E1124 A18 93.430 93.410 8.40 20 
N1166 E1124 A19 93.410 93.385 9.10 20 
N1166 E1124 A20 93.385 93.365 9.10 20 
N1166 E1124 A21 93.365 93.355 8.40 20 
N1166 E1124 A22 93.355 93.335 8.50 20 
N1166 E1124 A23 93.335 93.310 8.80 20 
N1166 E1124 A24 93.310 93.290 8.50 20 
N1166 E1124 A25 93.290 93.260 8.70 20 
N1166 E1124 A26 93.260 93.240 9.50 20 
N1166 E1124 A27 93.240 93.215 9.80 20 
N1166 E1124 A28 93.215 93.190 9.10 20 
N1166 E1124 A29 93.190 93.180 9.00 20 
N1166 E1124 A30 93.180 93.165 9.10 20 
N1166 E1124 A31 93.165 93.145 8.30 20 
N1166 E1124 A32 93.145 93.130 9.10 20 
N1166 E1124 A33 93.130 93.105 9.10 20 
N1166 E1124 A34 93.105 93.090 10.60 20 
N1166 E1124 A35 93.090 93.070 9.80 20 
N1166 E1124 A36 93.070 93.045 10.00 20 
N1166 E1124 A37 93.045 93.020 10.10 20 
N1166 E1124 A38 93.020 93.000 8.80 20 
N1166 E1124 A39 93.000 92.980 10.00 20 
N1166 E1124 A40 92.980 92.965 8.80 20 
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Table 5.2. Magnetic Susceptibility Samples Profile B (N1161 E1124). 
Magnetic Susceptibility Samples Profile B 

Profile 
Sample 

# 

Beginning 
Elevation 

(m) 

Ending 
Elevation 

(m) 

Soil Weight 
(minus cube) 

grams 

Sample 
Column Width 

(cm) 

N1161 E1124 B1 93.415 93.360 9.6 15 

N1161 E1124 B2 93.360 93.290 9.2 15 

N1161 E1124 B3 93.290 93.240 9.7 15 

N1161 E1124 B4 93.240 93.190 10.0 15 

N1161 E1124 B5 93.190 93.140 10.0 15 

N1161 E1124 B6 93.140 93.090 10.3 15 

N1161 E1124 B7 93.090 93.040 10.7 15 

N1161 E1124 B8 93.040 92.990 9.7 15 

N1161 E1124 B9 92.990 92.940 9.7 15 

N1161 E1124 B10 92.940 92.890 9.4 15 

N1161 E1124 B11 92.890 92.840 10.5 15 

N1161 E1124 B12 92.840 92.790 10.0 15 

N1161 E1124 B13 92.790 92.740 10.6 15 

N1161 E1124 B14 92.740 92.690 11.0 15 

N1161 E1124 B15 92.690 92.640 10.4 15 

N1161 E1124 B16 92.640 92.590 10.2 15 

N1161 E1124 B17 92.590 92.540 9.8 15 

N1161 E1124 B18 92.540 92.490 10.3 15 

N1161 E1124 B19 92.490 92.440 11.0 15 

N1161 E1124 B20 92.440 92.390 9.7 15 

N1161 E1124 B21 92.390 92.340 9.2 15 
 

Table 5.3. Magnetic Susceptibility Samples Profile C (N1160 E1124). 

Magnetic Susceptibility Samples Profile C 

Profile 
Sample 

# 

Beginning 
Elevation 

(m) 

Ending 
Elevation 

(m) 

Soil Weight 
(minus cube) 

grams 

Sample 
Column Width 

(cm) 

N1160 E1124 C1 94.155 94.120 7.9 15 

N1160 E1124 C2 94.000 93.940 8.8 15 

N1160 E1124 C3 93.690 93.614 8.1 15 

N1160 E1124 C4 93.614 93.565 9.1 15 

N1160 E1124 C5 93.565 93.500 9.3 15 
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Figure 5.9. Low frequency magnetic susceptibility for Profiles A, B, and, C.  

 

By graphing the magnetic susceptibility values, I was able to show a general trend 

in the profiles resulting in higher magnetic susceptibility readings in shallower deposits 

and lower more consistent readings in deeper sediments (Figure 5.9). To ensure the 

readings’ accuracy, I also graphed the high frequency results in direct comparison to the 
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low frequency results (Appendix H Figures 1-2). High and low frequencies illustrate a 

strong correlation to each other registering the same anomalies and downward trends.  

The following section will analyze each magnetic susceptibility profile in detail and 

compare the results to the soil profiles to identify any potential anomalies in sample 

collection and profile disturbances.  

 

 
Figure 5.10. Low frequency magnetic susceptibility Profile A. 
 

Profile A is the most dynamic profile in regards to magnetic susceptibility results. 

I recorded three spikes within Profile A (highlighted with circles in Figure 5.10). 

Magnetic susceptibility values and soil profiles suggest the base of the disturbed topsoil 

is at 93.70-m by the upper most spike in Figure 5.11. Magnetic susceptibility readings 
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drastically display a downward trend after 93.70-m. The second spike appears to correlate 

to the change between Zones II and III. However, this is more of a relative association as 

the boundary between Zones II and III is less abrupt than between Zones I and II. The 

third spike may be a root mold, rodent burrow, or potentially disturbed deposit due to its 

proximity to the possible krotovina and mottling section in the profile. The two lower 

spikes may represent potential erosional events or an increase in cultural activity.  

 

 
Figure 5.11. Low frequency magnetic susceptibility for Profile A with attached zones.  
Elevations illustrated in the graph are averages. 
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Figure 5.12. Low frequency magnetic susceptibility Profile B.  

 

Profile B illustrates a consistent pattern in the soil profile accounting for a 

relatively undisturbed vertical stratigraphy. The two upper most samples register higher 

susceptibility readings (Figure 5.12) based on their proximity to disturbed deposits even 

though the results themselves are significantly lower than disturbed deposits in Profile A 

and C. These two samples were taken along the boundary between Zones I and II while 

the remaining samples have relatively similar and stable results in a downward trend 

(Figure 5.13). This profile is of specific interest to my research since a single layer of 
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cobbles was visible and recorded as mentioned in the profile description above and seen 

best in the field sketch (Appendix E Figure 2). Lack of spikes around the same elevation 

as the cobble feature from 93.05 to 92.88-m suggests either cultural activity was not 

heavily present, massive erosional events did not necessarily occur, and/or disturbances 

in the profile appear low in density. While these results are from a single sampling 

 

 
Figure 5.13. Low frequency magnetic susceptibility for Profile B with attached zones.  
Elevations illustrated in the graph are averages.  
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 column they do not correlate with the magnetic susceptibility results from Profile A 

suggesting a different type of activity and/or depositional process may have been 

occurring several meters apart from Profile A to Profile B.  

 
            

 
Figure 5.14. Low frequency magnetic susceptibility Profile C.  
 

 Profile C is the shortest profile and differs from Profiles A and B due to the high 

amount of recently disturbed soils. However, the results are significantly higher in 

susceptibility readings and correlate well with the disturbed results from Profile A. Two 

spikes (highlighted with circles in Figure 5.14) are noted within Profile C. The lower 

spike around 93.70 to 93.60-m most likely results in the change between Zones I and II in 

the profile description and is shown in Figure 5.15. Highly irregular or undulating 
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topography between Zones I and II accounts for the differences between the magnetic 

susceptibility readings equating for the first spike just below 94.0-m.  

 

 
 

 
Figure 5.15. Low frequency magnetic susceptibility for Profile C with attached zones.  
Elevations illustrated in the graph are averages. 

 
 
 

Summary 
 
 This chapter documents in detail three geological profiles from the Area 12 as 

defined by texture, color, structure, inclusions, and topography. Digital documentation 

and field notes have been recorded and preserved for each profile for future analysis and 

comparisons. Profile descriptions discussed above, along with the corresponding profiles 

recorded by Wernecke and Lohse, offer depositional and pedogenic evidence involved in 

the formation of the deposits within Area 12. Profiles and magnetic susceptibility results 

show a heavily disturbed organic horizon defined by Zone I. When compared and 
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referenced to the field notes and profiles, it is noted Zone I represents the most recent 

midden removal with machinery during the initial excavation in the early 2000’s. 

Sediments between 93.70 to 93.30-m result in magnetic anomaly spikes based on the 

trend lines and slight changes recorded in profile texture, composition, and inclusions. 

Sediments below 93.30-m are stable and undisturbed represented by the smooth and 

consistent low-level trend line in the magnetic susceptibility readings and lack of 

disturbances and materials recorded within the profile.  

 Profile and magnetic susceptibility recordings demonstrate there is a significant 

decrease in organic matter, lack of modern materials, and variations in both color and 

texture in the deeper sediments at Area 12. Profile descriptions also describe the shift in 

deeper deposits from medium-grained to finer-grained sediments most likely resulting in 

depositional fluctuations evident in floodplains. While additional analyses including 

hydrometer analysis, particle size analysis, and calcium carbonate content measurements 

were not conducted here due to time constraints, it would be advised to conduct these 

analyses to quantify the grain size, type, percentage, origin, and depositional context of 

sediments for each zone more accurately.  

Based on the results discussed here, the stratigraphy of Area 12 appears intact 

below Zone I and is mainly composed of fluvial deposits from the Buttermilk Creek. 

However, profile descriptions also include a mix of colluvial deposits from slope wash 

and rain wash from the second and third terraces with the potential for aeolian deposits 

derived from the minute quartz grains identified at other areas throughout the Gault site 

and alluvial deposits from prior alluvial fans (Figure 5.7). The fluctuating water table, 

percolating water from surface runoff, and leaching of minerals has had a significant 
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impact on the preservation of organic materials and formation of calcium carbonate 

nodules present throughout the profiles. While the majority of the calcium carbonate 

nodules formed pedogenically, smaller portions are most likely the result of colluvial 

depositions. This chapter provides evidence of the depositional and natural processes that 

formed within Area 12 at the Gault site.  
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VI. ARTIFACT ANALYSIS RESULTS 

 

A total of 130,704 artifacts were recovered from excavations at Area 12 including 

charcoal, faunal remains, lithics, minerals, metal fragments, cigarette wrappers, and shells 

(Table 6.1). While artifact identification and analysis is still ongoing, Marilyn Shoberg 

has conducted an analysis on a portion of the blade assemblage discussed in this chapter 

and I have conducted a macroscopic analysis for the projectile point assemblage 

discussed in Chapter VII. A brief explanation of each artifact assemblage is listed below.  

 

Table 6.1. Materials Recovered from Area 12. 
All Materials Recovered 

Classification Total Count 
Charcoal 11 
Unidentified 19 
Faunal 2,919 
Lithic 127,716 
Minerals 34 
Modern 5 
Shell Unknown 
Total 130,704 

 

Charcoal, Unidentified, Minerals, Modern, and Shell Assemblage 

During excavation of Area 12, lithic materials were the most prominent artifact 

class; however, a smaller collection of charcoal, unidentified, mineral, modern, and shell 

fragments were also recorded and collected (Figure 6.1). Lithic and faunal artifacts are 

excluded from Figure 6.1 because they are illustrated in the next section.  

Charcoal fragments (n=11) were collected mainly from the excavation block’s 

northern portion. Ten charcoal samples were recovered in situ. Unknown materials have 
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been classified as unidentified artifacts (n=19). These include burned, incised, and 

unknown artifacts. Of the unidentified artifacts, 17 occur above 93.50-meters (m) in 

elevations. Dispersed in elevation, 34 minerals were recovered consisting of hematite 

(n=14), limonite (n=2), and quartz (n=18) fragments. Modern materials (n=5) were 

recovered all occurring above 93.50-m in elevation including an aluminum can (n=1), 

cigarette wrapper (n=1), glass fragments (n=2), and a rusted metal wire (n=1).  

While shell is the most prominent artifact recovered in this assemblage, it has yet 

to be analyzed from Area 12. Analysis of land snail shells may be useful for determining 

the paleoenvironmental conditions and potentially offer insights into cultural activities 

through evidence of count/density, type (most likely Rabdotus), thermal alterations, and 

fracture or puncture marks (Ainis et al. 2014). 

 

 
Figure 6.1. Non-Lithic/Faunal assemblage illustrating spatial distribution  
of charcoal, unidentified material, mineral, and modern fragments. 
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Figure 6.2. Faunal remains from Area 12: (a) distal end of a humerus  
UT-4131 Level 3; (b) burned turtle shell UT-4636.4 Level 10; (c) faunal  
fragment with a cut mark UT-4604 Level 11; (d) burned rabbit tooth  
UT-4586 Level 6.  

 

Faunal Assemblage 

A vast majority of faunal remains recovered are small fragmented pieces 

measuring less than 2-centimeters (cm) (Figure 6.2). Area 12 excavations recovered 

2,919 bone fragments, of which 664 were exposed to extreme heat and 140 identified as 

tooth fragments (Table 6.2). Most faunal remains were recovered within the first ten 

excavated levels with a significant decrease in the number of intact faunal remains 

located in the block’s lower half. Bone preservation in Central Texas is poor due to 

weathering and acidic soil conditions resulting in fragile chalky white fragments making 

taxonomic identification challenging. Approximately 15 percent of the faunal remains 

have been identified to varying degrees of accuracy ranging from small vertebra 

fragments to Antilocapridae, Bison, Equus, Leporidae, and burned Chelonia fragments 

(Lemke and Timperley 2008) as seen in Figure 6.2. Faunal remains were also analyzed 
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for types of cultural and/or natural modifications. Surface modifications identified within 

the assemblage from Area 12 include cut/engrave markings, shaping, and evidence of 

exposure to heat (Figure 6.2). Gnaw markings from animals have not been found on the 

fragments from Area 12.  

 

Table 6.2. Faunal Remains Recovered from Area 12. 

Faunal Remains  

Classification Total Count 
Bone 2115 
Bone, burned 664 
Tooth fragment 140 
Total 2919 

 

 
 

Lithic Assemblage 

The lithic assemblage is the most prevalent artifact class found at the Gault site 

and Area 12 with over 100,000 recorded artifacts of which most were found within the 

excavation block’s upper half. All lithic materials were counted and sorted by size from 

each unit. All point provenienced artifacts (n=2,021) are included in the ¼-inch screen 

size count because artifacts recorded in situ are larger than 5-cm in length.  

Table 6.3. Lithic Screen Sort. 
Screen Size Count 

1/4" *  110,628  
1/8"  14,527  
1/16"  2,561  
Total  127,716  
*1/4" screen size count includes artifacts that were 
point provenienced.  
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The lithic assemblage was first categorized based upon chipped stone, natural 

cobbles, and incised artifacts (Table 6.4). Chipped stone incorporates stone artifacts that 

have been culturally modified to produce objective and detached pieces typically 

identified by their inferred function and morphological features. Cobbles incorporate all 

rocks that were not modified by human activity but rather intentionally utilized to create 

features or naturally occurring rocks that were collected in the field. Incised artifacts 

incorporate all flakes and stones that have evidence of incised markings. Initial lithic 

classification results include 127,356 pieces of chipped stone, 349 cobbles recovered 

mainly from the cobble feature at 93.00-m in elevation, and 11 incised stones. 

 

Table 6.4. Lithic Assemblage Category 1.  
Artifacts Recovered 

Classification Total Count 
Chipped Stone 127,356 

Cobbles 349 
Incised 11 
Total 127,716 

 

Table 6.5. Lithic Assemblage Category 2.  
Chipped Stone 

Classification Total Count 
Debitage  127,157  

Tools  199  
Total  127,356  

 

Chipped stone artifacts are then separated into debitage and tools (Table 6.5).  For 

the purpose of this thesis, debitage consists of all by products (e.g., shatter, debris, flakes) 

from the lithic reduction sequence that could not be readily identifiable as a tool. Tools 

incorporate any lithic artifact that has been intentionally worked and/or utilized (e.g., 
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bifaces, unifaces, and cores). Secondary classification results include 127,157 pieces of 

debitage and 199 identifiable tools.  

 

Table 6.6. Lithic Assemblage Category 3.  
Debitage 

Classification Total Count 
Angular Chert 7,068 

Flakes  120,089  
Total  127,157  

 

Table 6.7. Lithic Assemblage Category 4.  
Tools 

Classification Total Count 
Biface  170  
Cores  27  

Uniface  2  
Total  199  

 

Debitage and tools were then further classified by type (Tables 6.6 and 6.7). Flake 

and tool attributes and classifications within these categories are not final but preliminary 

results. Debitage is split into two categories: angular chert fragments and flakes. Angular 

chert fragments incorporate rock fragments that were collected in the field that have not 

been intentionally modified by humans. These are most likely caused by thermal 

fracturing. Flakes are thin lithic objects removed from a parent material by force that are 

used for tools and/or shaping.  Flakes include blades (n=56) and shaping flakes. Tools are 

split into three categories: bifaces, cores, and unifaces. Bifaces include adzes (n=1), 

burins (n=2), choppers (n=1), drills (n=2), biface fragments/preforms (139), and 

projectile points (n=25). Cores include core fragments/cores (n=24) and identified blade 

cores (n=3). Lastly, Unifaces include end scrapers (n=2), side scrapers, and edge 
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modified pieces. A complete list of artifacts by type, count, and level are illustrated in 

Table 6.8.  

 
Table 6.8. Artifact Identification by Level and Count. 
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1   3080 80   1 1 7 1 64143 6 10   67329 
2   690 15     3 4   12490 2 2   13206 
3 1 701 10       1   9011 1 5 1 9731 
4   666 8     1 1   8516   1   9193 
5   462 7       2   8944 1 2 1 9419 
6   271 7 1     7   6623 1     6910 
7   345 2 1     1 1 4159       4509 
8   412 5     161 3   3637       4218 
9   193 5     59     1572       1829 

10   44       81 1   165       291 
11   16       43     54       113 
12   20             54       74 
13   10             40       50 
14   9             42       51 
15   24             79       103 
16   85             507       592 
17   40             28       68 
18                 15       15 
19                 10       10 

Surface*                     5   5 
Total 1 7068 139 2 1 349 27 2 120089 11 25 2 127716 

*Surface counts include artifacts found on surface of Area 12 and within backfilled sediments; dotted line 
represents approximate level of the cobble feature. 
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Blade Analysis 

Marilyn Shoberg conducted her own microwear analysis on the Clovis blade 

assemblage found in Area 12 (Shoberg 2010). Shoberg systematically recorded wear 

patterns under a microscope from low to high magnification (10x to 500x) to identify 

microwear traces (polish, brightness, and striations) on the surface of lithic artifacts. Her 

research includes 38 blades from Area 12 recovered between 93.25 to 92.90-m (Figures 

6.3 and 6.4). Shoberg concluded from her research that only 12 out of the 38 blades had 

been utilized on a variety of materials (n=5 used on wood, n=2 grass, n=3 hide/animal 

tissue*, n=1 bone, n=1(2*) haft element). (*) One blade showed evidence of hide/animal 

polish and striations accompanied by hafting wear.    

 

 
Figure 6.3. Blade vertical distribution based on northing coordinate and elevation: profile view.  
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Figure 6.4. Blade horizontal distribution based on northing and easting coordinates: plan 
view between 93.25 to 92.90-m in elevation. 

 
 
 As seen from the graph (Figure 6.3), a distinct void is present directly above the 

cobble feature and along the same vertical plane at 93.0-m in elevation with the exception 

of one blade (indicating no use-wear). The graph also illustrates a significant number of 

blades up to 20-cm above the feature with specialized activities including blade use on 

wood and animal hides. The horizontal distribution of blades (Figure 6.4) illustrates the 

same void directly above the cobble feature. Use-wear results infer blades used on animal 

hides are all located on the feature’s west side while the majority the woodworking tools 

are on the feature’s north side. While activity areas are inferred here, it should be noted 

that more than half the blades appear with no use-wear. 
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Summary 

 Excavations recovered over 100,000 artifacts from Area 12 including charcoal 

(n=11), unidentified materials (n=19), faunal remains (n=2,919), lithic artifacts 

(n=127,716), minerals (n=34), modern materials (n=5), and shells (unknown quantity). 

The vast majority of artifacts recovered from Area 12 are lithic materials (over 97 

percent). Ninety-two percent of lithics are identified as chipped stone with less than one 

percent classified as tools and 53 percent of the total artifact count was recovered from 

level one in which the context of sediments have been identified as disturbed deposits. A 

portion of the lithic assemblage has been further analyzed including use-wear analysis on 

blades discussed above and project point typologies discussed further in Chapter VII.  
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VII. PROJECTILE POINT IDENTIFICATION RESULTS 

 

This chapter focuses solely on the projectile point assemblage recovered from 

Area 12 during 2001 to 2002 excavations (Table 7.1). Identifying the projectile point 

assemblage constructs a chronological sequence of Area 12. Typology is not an absolute 

marker for occupational horizons and time periods; however, it does offer a generalized 

chronology and a basis for further analysis (Beck 1998:21-40; Christenson 1986; Krieger 

1944; Suhm and Krieger 1954). 

Descriptions of each point are listed below. Four projectile points lacking 

provenience were not included in this analysis as indicated by italics in Table 7.1. Three 

lost points were labeled as “missing” in Table 7.1. The remaining 18 points are described 

based on their morphological and technological characteristics. The last column of Table 

7.1 presents the final results of this research with confirmed typologies listed (e.g., 

Clovis, Lange) and tildes ‘~’ referencing the most likely typological identification (e.g., ~ 

St. Mary’s Hall). Table 7.2 reports metric attributes of each projectile point described 

below. All photographs of projectile points within this chapter are shown with a 

centimeter (cm) scale. 

Macroscopic observations suggest the projectile point assemblage was 

predominantly manufactured from Edward’s Chert but vary in color dependent on the 

mineral composition, inclusions within the material, exposure to heat, and weathering 

processes (Luedtke 1992; Speer 2014). X-ray fluorescence spectrometry has not yet been 

applied to the projectile points to verify Edward’s Chert identification. The Wilson-

Leonard projectile point assemblage aided typological classifications by providing a 
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Table 7.1. Area 12 Projectile Point Assemblage*.  

Lot # Specimen # Northing Easting Level Count Provenience Beginning 
Elevation 

Ending 
Elevation Lab ID Comments 

3226 1 N/A N/A N/A 1 Surface Area 12 N/A N/A PP fragment Out of Context 

3258 1 N/A N/A N/A 1 Disturbed midden - 
Area 12 N/A N/A PP fragment Out of Context 

4100 1 N/A N/A N/A 1 Surface - West 
edge Area 12 N/A N/A PP Out of Context 

4101 1 N/A N/A N/A 1 Surface - West 
edge of Area 12  N/A N/A PP Out of Context 

3515 28 1163.00 1120.00 1 1 Area 12 93.75 93.50 PP base Not able to 
type 

4007 1 1162.00 1119.00   1 Area 12 93.80 93.80 PP St. Mary's Hall 

3201 1 1161.00 1120.00 1 1 Area 12 93.76 93.66 PP Lange 

4537 6 1162.00 1119.00 1 1 Area 12 93.75 93.60 PP Edgewood 

3495 1 1162.00 1120.00 1 1 Area 12 93.75 93.50 PP fragment Gower 

3498 5 1164.00 1121.00 1 1 Area 12 93.75 93.50 PP Not able to 
type 

3498 7 1164.00 1121.00 1 1 Area 12 93.75 93.50 PP stem Not able to 
type 

3549 29 1164.00 1123.00 1 1 Area 12 93.75 93.50 PP Not found 

*PP = Projectile Point; Entries italicized represent projectile points that were omitted from this analysis; '~' indicate most likely identification.  
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 Table 7.1. Area 12 Projectile Point Assemblage Continued*.  

Lot # Specimen # Northing Easting Level Count Provenience Beginning 
Elevation 

Ending 
Elevation Lab ID Comments 

3549 25 1164.00 1123.00   1 Area 12 93.75 93.50 PP distal 
fragment 

Not able to 
type 

4306 1 1160.30 1123.77 1 1 Area 12 93.65 93.65 PP base Pedernales 

4056 3 1165.00 1123.00 1 1 Area 12 93.63 93.50 PP Bulverde 

3299 12 1163.70 1121.49 2 1 Area 12 93.53 93.53 PP fragment Not found 

4562 8 1160.18 1124.33 3 1 Area 12 93.49 93.49 PP ~ Castroville 

3287 2 1164.61 1120.84 2 1 Area 12 93.47 93.47 PP ~ Clovis 
Preform 

4075 1 1165.90 1123.20 3 1 Area 12 93.39 93.39 PP ~ Angostura 

4077 20 1165.33 1122.15 3 1 Area 12 93.38 93.38 PP base ~ St. Mary's 
Hall 

3558 38 1164.89 1123.77 3 1 Area 12 93.37 93.37 PP fragment ~ St. Mary's 
Hall 

3558 17 1164.22 1123.51 3 1 Area 12 93.34 93.34 PP Not found 

4080 3 1165.29 1123.18 4 1 Area 12 93.21 93.21 PP fragment Not able to 
type 

4386 1 1160.32 1122.65 5 1 Area 12 93.16 93.16 PP fragment Folsom 

2938 5 1164.69 1118.72 5 1 Area 12 93.14 93.14 PP Clovis 

*PP = Projectile Point; Entries italicized represent projectile points that were omitted from this analysis; '~' indicate most likely identification.  
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comparative collection located within the same region of North America as Gault (Dial et 

al. 1998). 

 

Table 7.2. Metric Attributes for Area 12 Projectile Points*. 
Lot 

# 
Specimen 

# 
Thickness: 
maximum 

Width: 
maximum 

Length: 
maximum 

Haft 
length 

Base 
depth  

Weight 
(grams) 

2938 5 5.6 25.5 16.5 - 2.2 2.9 

3201 1 6.6 35.5 59.6 11.9 - 11.6 
3287 2 8.44 36.3 108.7 - 1.8 42.2 
3495 1 8.3 26 42.7 19.1 4.7 9.9 
3498 5 7.5 20.2 38.6 - - 5.6 
3498 7 8.4 20.5 25.6 16.9 - 4.6 
3515 28 5.5 13.1 11.7 - 1.61 0.9 
3549 25 5.6 19.7 38.9 - - 3.8 
3558 38 7.1 24.5 46.3   4.5 10.9 
4007 1 6 23.4 56.4 - 4.4 10.6 
4056 3 7.7 33 71.9 14.9 - 18.4 
4075 1 6.2 21.3 68.9 - - 10.6 
4077 20 7.2 24.4 42.5 - 4.4 7.7 
4080 3 6.4 19.7 37.3 - - 6.8 
4306 1 7.9 25.9 51 22 3.2 11.3 
4386 1 3.8 19.5 29.8 - 1.6 3.3 
4537 6 4.8 27 48.3 9.7 2 8.2 

4562 8 5.4 32.5 32.3 5.8 - 6.5 

*Measurements are listed in millimeters and projectile point fragments may not include all 
measurements. 
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Projectile Point Assemblage 

Angostura (1 Specimen)  

 
Figure 7.1. Angostura #4075-1.  

 

Specimen #4075-1 

 This long distal fragment has been loosely classified as an Angostura projectile 

point, as seen in Figure 7.1, as morphological descriptions for Angostura points vary 

(Thoms 1993). The asymmetrical (along the longitudinal axis), thin, narrow leaf-shaped 

form of this fragment is typical of Angostura dart points (Dial et al. 1998:2:320-322; 

Turner and Hester 1999). This point has long moderately convex lateral edges with gentle 

alternate beveling and light grinding. Manufacturing technique varies from parallel 

oblique flaking on face “B” to a random flaking pattern along face “A” (Dial et al. 

1998:2:320). The point has a hinge fracture along the base. Based upon the 

morphological features and manufacturing techniques this point encompasses defining 

characteristics of Angostura points as recorded throughout Texas during the Late 

Paleoindian period (Turner and Hester 1999:73-74). This specimen was recorded at 

93.39-m in elevation.  

a. b. 
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Bulverde (1 Specimen) 

 
Figure 7.2. Bulverde #4056-3. 

 

Specimen #4056-3 

This relatively thin complete stemmed dart point is diagnostic of Bulverde 

projectile points with a triangular general form, straight to convex lateral edges, straight 

to gently expanding stem, abrupt shoulders, and wedge-shaped form in cross section 

(Figure 7.2). This specimen is highly characteristic of Bulverde points with shoulders 

rather than long barbs. However, both shoulders have been fractured.  The blade’s lateral 

edges are gently to moderately convex. The stem’s general form is straight to gently 

expanding with light smoothing and a straight base with moderate smoothing. 

Manufacture of this specimen includes retouching along the lateral edges, broad flakes 

reaching the point’s midline, and several basal thinning flakes on the stem. The material 

contains several inclusions causing step fractures during the reduction sequence. 

Post-manufacturing breakage and modification markers are visible along the 

shoulders and base. Both abrupt shoulders have been damaged characteristic by step 

a. b. 
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fractures and lipping along the fractured edges. Evidence of retouching is visible along 

the right shoulder but absent in the left. Minimal stem damaged occurred along the base 

most likely from the haft during impact. Bulverde points are localized to central Texas 

dating to Early Archaic period (Turner and Hester 1999:82). This specimen was recorded 

at 93.63 to 93.50-m in elevation. 

 

Castroville/Marcos (1 Specimen) 

 
Figure 7.3. Castroville #4562-8. 

 

Specimen #4562-8 

 This thin medial fragment of a dart point has a triangular body and a stemmed 

base with moderate to long barbs formed by basal notching (Figure 7.3). The lateral 

edges are slightly convex with moderate alternate beveling and retouching along both 

edges. The broad flat stem appears to be square or expanding; however, a large portion of 

the proximal end (base) is not present. The specimen’s morphology suggests either a 

Castroville or Marcos typology. Both types are relatively similar (Dial et al. 1998:3:383; 

Dial et al. 1998:2:388). Castroville points have triangular bodies with long barbs, straight 

a. b. 
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stems, and basal notching. Marcos points have triangular bodies with barbs, expanding 

stems, and corner notching. The stem’s diagnostic base is not present in Specimen 

#4562-8 hindering the ability to refine the point type assessment. Both barbs have been 

broken further complicating identification.  

 The manufacture of this point suggests reworking with a random flaking pattern. 

Several broad early reduction flakes are still evident along both faces creating a thin 

projectile point with a flattened cross section. Pressure flaking is seen in the smaller 

parallel flake scars running the length of the lateral edges and hard hammer flaking is 

evident by the formation of ripples along the surface of several flakes scars on face “B” 

from earlier in the reduction sequence. Post-manufacturing breaks and modifications 

include the massive impact fracture that removed the tip, base, and barbs of this specimen 

during use. Elton Prewitt suggests Castroville is an appropriate reference for this 

specimen. Castroville points are localized to central and south Texas dating to the Late 

Archaic period (Turner and Hester 1999:86-88). This specimen was recorded at 93.49-m 

in elevation. 
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Clovis (2 Specimens) 

 
Figure 7.4. Clovis #2938-5. 

 

Specimen #2938-5 

 This proximal fragment lanceolate dart point is diagnostic of Clovis projectile 

points with a wide flute spanning face “A” and a narrower flute attempted on face “B” 

creating a fluted cross-section as seen in Figure 7.4 (Dial et al. 1998:2:338-339; Turner 

and Hester 1999:91). The lateral edges of the proximal fragment are straight and heavily 

ground. Basal corners are both present and well rounded. The base’s general form is 

moderately concave with heavily ground edges. Point’s manufacture includes the typical 

fluting of Clovis technology from the base and pressure flaking along the lateral edges. 

Post-manufacture breakage includes an impact fracture causing the distal end to break 

away leaving a lip on the proximal fragment. Further modification and resharpening was 

not conducted most likely due to its small size. This specimen is the lowest recorded 

projectile point found in Area 12 at 93.14-m in elevation.  

 
 

a. b. 
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Figure 7.5. Clovis Preform #3287-2. 

 

 

Specimen #3287-2 

 The leaf-shape and large size suggests a preform that may have been set up with 

the intention of additional thinning and shaping (Figure 7.5). The blade’s lateral edges are 

strongly convex. Thinning flakes have been removed traversing across the midline of 

both faces but do not reach the opposing edge. The base is not well formed; however, a 

slight concavity is present along the base. This concavity may be in preparation for 

fluting or the result of a failed attempt to flute this specimen. Several step fractures are 

evident along the base and lateral edges. The manufacture of this relatively thin preform 

includes random flaking patterns, several previous scars indicating overshot flakes were 

created earlier in the reduction sequence along the left lateral edge of face “B”, and bold 

flaking patterns using percussion flaking techniques that are demonstrated by the broad 

flake scars with wide ripples. While most Clovis preforms have fluting in the earlier 

stages, this preform does not (Michael B. Collins, personal communication 2015). 

a. b. 
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However, the flaking techniques and overall general form can be attributed to Clovis 

points (Bradley et al. 2010).  This specimen was recorded at 93.47-m in elevation. 

 Clovis occupations have been recorded in detail within the Gault site and 

Specimen #2938-5 presents well-defined signs of Clovis technology. Specimen #3287-2 

is not as distinct in identification as Specimen #2938-5. Additionally, this preform was 

found 33-cm above the Clovis proximal fragment and fluting is not evident at the base. 

This preform is categorized within the Clovis component based upon technological and 

morphological similarities to previously recorded Clovis projectile points and reduction 

techniques (Bradley et al. 2010). Clovis occupations are found across Texas and North 

America dating to the Paleoindian period (Turner and Hester 1999:91-95; Waters et al. 

2011). 

 

Edgewood (1 Specimen) 

 
Figure 7.6. Edgewood #4537-6. 

a. b. 
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Specimen #4537-6 

 This shorter complete stemmed dart point is diagnostic of Edgewood projectile 

points with a narrow triangular general form, biconvex cross-section, straight lateral 

edges, and rounded well-formed shoulders as seen in Figure 7.6 (Dial et al. 1998:2:385). 

Alternately beveled blades drop the midline of one edge lower than the opposite edge. 

The strongly expanding stem is characteristic of most Edgewood types (Turner and 

Hester 1999) with corner notches, straight lateral edges, and a moderately concave base. 

The stem’s lateral edges and basal concavity have light smoothing caused by edge 

grinding. Manufacture of this point illustrates a random percussion flaking pattern, 

resharpening along the lateral edges, and several broad flakes crossing the point’s midline 

indicative of earlier stage flaking scars.  

 Post-manufacturing breakage and modification is evident. Pressure flaking along 

the tip illustrates an impact fracture that has been reworked. The same fracture event may 

have sheared off the right shoulder with perspective from face “A”. However, the 

burinated fracture along the same shoulder suggests the force of impact was applied from 

the opposite direction. The left shoulder also presents marginal retouching most likely 

from a smaller fracturing event.  

 Edgewood projectile points are more common in northeast Texas; however, they 

have also been recorded in central and South Texas dating to the Transitional Archaic to 

Early Woodland period 3,000 to 1,500 B.P. (Turner and Hester 1999:111). This specimen 

was recorded at 93.75 to 93.60-m in elevation. 
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Folsom (1 Specimen) 

 
Figure 7.7. Folsom #4386-1.  

 

Specimen #4386-1 

This lanceolate proximal fragment is diagnostic of Folsom projectile points with 

fine retouching along the blade edges, distinct fluting, flattened cross-section, and general 

thinness (Figure 7.7). The lateral edges are straight to slightly convex near the distal end. 

The fragment’s general form is straight to gently concave creating two basal corners. The 

right basal corner has been removed from the perspective of face “B” by an impact 

fracture and the left basal corner appears weak or poorly formed. Folsom points typically 

reflect the presence of fluting on both faces. However, only face “A” of this specimen has 

fluting. Several Folsom points have been found with a nipple in the center of the basal 

concavity (Whittaker 1994:237). While the basal concavity has been crushed, nipple 

marker evidence is present. Additional flaking techniques include the fine pressure 

flaking expanding the length of the lateral edges.  

 Two post-manufacturing breaks are evident. As previously mentioned, the right 

shoulder has a plunging hinge fracture most likely caused from pressure exerted by the 

a. b. 
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haft during impact. The second break is defined by the flat distal end snap fracture during 

use. These fractures were not retouched. Robert Lassen also identified this projectile 

point in his dissertation (2013:84). Folsom projectile points are found throughout most of 

Texas and date to the Paleoindian period (Turner and Hester 1999:120-121). This 

specimen was recorded at 93.16-m in elevation. 

 

 Gower (1 Specimen) 

 
Figure 7.8. Gower #3495-1. 

 

Specimen #3495-1 

 This relatively thick-stemmed proximal dart point fragment is diagnostic of 

Gower projectile points with a short triangular general form, straight lateral edges, and a 

long pronounced stem as seen in Figure 7.8 (Dial et al. 1998:2:343-344). The lateral 

edges are essentially straight; however, the tip fracture and potlidding alter the blade’s 

general shape to gently convex. Marked variances within the shoulder typology are 

caused by steep corner notching and post-manufacturing damage. Potlidding indicates the 

specimen’s exposure to intense heat (Whittaker 1994:73). The right shoulder is abrupt 

a. b. 
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due to the potlidding while the left shoulder is weak caused by edge damage. The stem is 

rather stocky and long compared to the rest point assemblage from Area 12. The basal 

corners are uneven creating a twist between the stem and blade. The stem exhibits a long 

parallel to gently expanding form. The base is strongly concave with heavily smoothed 

edges.  

Most Gower points are described as “crudely” manufactured aptly illustrating the 

random flaking patterns and thick general form in comparison to the projectile point 

assemblage (Turner and Hester 1999). Several post-manufacturing breaks and markers 

are identifiable. The tip of this specimen may have been removed by an impact fracture. 

However, extensive exposure to heat created potlid scars along the surface and more than 

likely fractured the distal end as well. Gower points are found primarily in central Texas 

extending south towards Mexico and date to the Early Archaic period (Turner and Hester 

1999:128).  This specimen was recorded at 93.75 to 93.50-m in elevation. 

 

 Lange (1 Specimens) 

 
Figure 7.9. Lange #3201-1.  

 

a. b. 
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Specimen #3201-1  

This relatively thin complete stemmed dart point is diagnostic of Lange projectile 

points with a broad triangular general form, straight lateral edges, expanding stem, and 

long barbs (Figure 7.9). Long barbs produced by basal notching are apparent in Specimen 

#3201-1 unlike many Lange points with prominent shoulders or short barbs (Whittaker 

1994; Dial et al. 1998:2:390-391). The stem’s general form is gently expanding with 

concave lateral edges and a gently convex base. The manufacturing of this point 

illustrates a random flaking pattern, basal thinning, and resharpening along the lateral 

edges. A series of step fractures are evident suggesting partial failures during the 

manufacturing process; however, the point’s overall form is well made and the material is 

absent of inclusions and flaws.  

Post-manufacturing breakage and modification markers are identifiable along the 

distal end and barbs. The tip and right barb were retouched after initial fracture. Slight 

crushing is evident along the basal concavity most likely occurring during the same 

impact fracture that snapped the barbs. The last identifiable indicator of damage is 

evident by the single flake removal along the left lateral edge. Modification to this 

fracture is not present suggesting the damage transpired after the artifact was discarded. 

Lange projectile points are common in central Texas and generally date to the Late 

Archaic period 3,000 to 2,500 B.P. (Turner and Hester 1999:141-142). This specimen 

was recorded at 93.76 to 93.66-m in elevation. 
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Pedernales (1 Specimen) 

 
Figure 7.10. Pedernales #4306-1. 

 

Specimen #4306-1 

 This narrow stemmed proximal dart point fragment is diagnostic of Pedernales 

projectile points with a triangular general form, straight lateral edges, and short abrupt 

shoulders (Figure 7.10). As with most Pedernales points, the stem is broad, long, and 

bifurcated with straight parallel lateral edges and a strongly concave base (Dial et al. 

1998:2:373-374; Turner and Hester 1999). A small percentage of cortex is still visible 

along the point’s midline and basal corners. The lateral edges have been reworked 

creating a slight serrated edge. The basal concavity has been thinned by a larger flake and 

secondarily trimmed by pressure flaking. Manufacture of this point illustrates a random 

flaking pattern with atypical characteristics. The stem and blade have both been gently 

beveled causing a twist in the overall form. It appears the manufacturer attempted to flute 

the base in order to thin the stem but failed on both sides.  

a. b. 
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Post-manufacture breakage and modification is evident along the proximal and 

distal ends. Crushing is evident along the stem defined by multiple step fractures most 

likely occurring from the haft during an impact fracture or from attempted basal thinning. 

The distal end has a snap fracture with slight lipping along the fractured surface. The 

force of the impact that snapped the artifact’s distal end ended in a secondary step 

fracture resulting in a flake removal. Previous to the tip fracture, the right shoulder was 

removed and retouched.  

This well-made dart point has been used multiple times based on the number of 

fractures, retouching, and percentage of cortex. Pedernales projectile points are common 

in central Texas and in the lower Pecos region dating approximately to the Middle 

Archaic 2,000 to 1,200 B.C. (Turner and Hester 1999:171-173). This specimen was 

recorded at 93.65-m in elevation. 

 

 St. Mary’s Hall (4 Specimens)    

Figure 7.11. St. Mary’s Hall #3558-38.  Figure 7.12. St. Mary’s Hall #4007-1. 
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Figure 7.13. St. Mary’s Hall #4077-20.  Figure 7.14. St. Mary’s Hall #4080-3. 

 

Specimen #3558-38; 4007-1; 4077-20; 4080-3 

 The blades of these four fragmented lanceolate dart point specimens are long and 

narrow (Figures 7.11-7.14). The lateral edges are straight to slightly convex dependent on 

the section of fragment remaining. The blades’ cross-sections are all biconvex caused by 

the oblique parallel-sided flaking technique. Unlike other artifacts discussed within this 

chapter, the flaking pattern is not random but well formulated and executed resulting in 

very thin and consistent projectile points (Andrefsky 2005). In addition to oblique 

parallel-sided flaking, face “B” of #4080-3 appears to have overlapping random flake 

scars indicating potential retouching before fracturing occurred (Figure 7.14). All of these 

samples are proximal or medial fragments lacking the distal tip. Two specimens, #3558-

38 (Figure 7.11) and #4007-1 (Figure 7.12), have proximal ends with strongly concave 

bases. Characteristic of lanceolate forms, the shoulders are weak to nonexistent. The left 

basal corner of Specimen #4077-20 (Figure 7.13) indicates a strong concave base similar 

to the two complete bases within this group. Evidence of basal thinning can be seen on 
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three points similar to the Wilson-Leonard St. Mary’s Hall assemblage with 14 points 

(Dial et al. 1998:2:324-328) and Lubbock Lake assemblage with six points (Kerr 

2000:36).  

 Significant fracturing is visible on all four specimens including both snap and 

impact fractures. Impact fractures dominate the type of breakage present within the group 

as seen in Specimen #4007-1, #4077-20, and #4080-3, while Specimen #3558-38 is 

indicative of a snap fracture. The snap fracture’s break surface is clean and smooth aside 

from a small scar along the break’s edge indicating the initial point of force along the 

surface that caused the point to fracture. This same specimen contains a large potlid 

covering approximately half of its surface. The remaining three specimens represent hard 

impact fractures with evidence of slight to strong lipping (Whittaker 1994). The large 

flake removal scar, partially hidden by calcium carbonate accumulation, resulting from 

the tip fracture and hinge fracture of right basal corner represents additional evidence of 

breakage in Specimen #4077-20. Similar tip and hinge fracturing patterns are apparent on 

Specimen #4080-3.  

 Specimen #4007-1 can firmly be identified as a St. Mary’s Hall projectile point 

and was found out of context on the site’s surface. Specimen #3558-38 and #4077-20 

have been less solidly identified as St. Mary’s Hall projectile points based on general 

form, shape of basal concavity, and flaking patterns. Specimen #4080-3 is too fragmented 

to positively identify. However, based on the blade shape, flaking patterns, and proximity 

to the three points within this category, Specimen #4080-3 may potentially be a St. 

Mary’s Hall projectile point. St. Mary’s Hall projectile points are common in central and 

south Texas during the Paleoindian period (Hester 1991; Kerr 2000; Turner et al. 2011). 
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The elevations for each of the four specimens include Specimen #3558-8 at 93.37-m, 

Specimen #4007-1 at 93.80-m, Specimen #4077-20 at 93.38-m, and Specimen #4080-3 at 

93.21-m.  

 

Untyped Dart Point fragments (4 Specimens) 

 Four projectile point fragments were recovered during excavation that cannot be 

typed with any degree of certainty. Three specimens are proximal fragments (#3498-5; 

#3498-7; #3515-28) and the remaining specimen is a distal fragment (#3549-25). The 

following descriptions are very brief with no typological considerations.  

 

  
Figure 7.15. Untyped #3498-5. 

 

Specimen #3498-5 

 This thick proximal projectile point fragment is lanceolate in shape with 

moderately convex lateral edges, weak rounded basal corners, and a gently concave base 

(Figure 7.15). The flaking technique appears to demonstrate parallel-sided flaking; 

however, the point is too fragmented to state with clarity. The manufacturer may have 

a. b. 
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attempted to flute the point but either hit a flaw in the material forcing the flute off near 

the point’s base or the flute’s execution was poor. Identifiable breakage patterns are clear 

along the distal end and lateral edge. The tip may have been snapped intentionally or 

during use followed by a burin removal causing the central break. Percussion ripples are 

present along the blade edges indicating a heavy blow from the distal end directed 

towards the base. This specimen is a burin spall that was recorded at 93.75 to 93.50-m in 

elevation.  

 

 
Figure 7.16. Untyped #3498-7. 

 

Specimen #3498-7 

 This thick and stocky stemmed proximal fragment has been massively fractured 

revealing a clear biconvex cross-section (Figure 7.16). The remaining portion of the 

lateral edges appear straight to convex with weak to absent shoulders. The long stem is 

parallel with a fragmented basal concavity. Alternate beveling is present along the stem 

and lateral edges creating a small twist to the artifact’s overall shape. The projectile point 

tip was removed with a hard impact fracture leaving a small lip along the fractured 

a. b. 
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surface (Whittaker 1994). Additional damage is evident along the shoulders and basal 

corners. This specimen was recorded at 93.75 to 93.50-m in elevation 

 

 
Figure 7.17. Untyped #3515-28. 

 

Specimen #3515-28 

 This small proximal point fragment illustrates a random flaking pattern with basal 

thinning (Figure 7.17). The stem has straight lateral edges, weak rounded basal corners, 

and a gently concave base. Alternate beveling may be present; however, a definitive 

description and identification cannot be stated. This specimen was recorded at 93.75 to 

93.50-m in elevation 

 

a. b. 



	

	 134	

 
Figure 7.18. Untyped #3549-25. 

 

Specimen #3549-25 

 Unlike the majority of fragmented projectile points discussed here, this distal 

fragment fractured from heat rather than an impact force as seen in Figure 7.18 

(Whittaker 1994:73). The tip fragment’s general form is triangular with a flattened cross-

section. The lateral edges are straight with precise retouching along the entire blade’s 

length. Random flaking patterns cross the blades with slight heat discoloration along the 

tip. The tip displays evidence of potential post-depositional crushing. Further 

identification cannot be made from a distal fragment. This specimen was recorded at 

93.75 to 93.50-m in elevation 

Discussion 

This analysis led me to identify projectile points based on an approach 

incorporating morphological features, technological indicators, and metric measurements 

(Table 7.2). Vertical distribution of projectile points can be viewed in Figure 7.19. It is 

clear the site has been occupied consistently from the Paleoindian to the Archaic periods. 

a. b. 
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Figure 7.19. Projectile point assemblage by base elevation and northing coordinates. 
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After the identification of each point, the points’ relative ages can be estimated from a 

chronology indicating the sites stratigraphy with several point typologies overlapping 

each other and occurring in rapid succession. Overlapping may be caused by irregular 

topography, little time differentiation between occupations, and/or potential erosional 

processes.  This data illustrates the site’s stratigraphy has not been drastically altered or 

disturbed and the overall trend for occupations is in relative chronological sequence.   

Figure 7.20 helps visual the vertical distribution of points by illustrating the 

known projectile point types by northing coordinates and elevations in addition to the 

extent of depths the projectile points were found within (e.g., St. Mary’s Hall points were 

found between 93.40 to 93.20-m based on site datum). This figure identifies a clear 

chronology for Paleoindian and Archaic point styles. Clovis and Folsom projectile points 

occupy the earliest ages for Area 12 while Lange and Edgewood occupy the later ages. A 

slight discontinuity is evident by the single Castroville point underlying projectile points 

typed later in the chronological sequence. Referencing the field notes from this 

excavation pertaining to the Castroville point, it is clear the point was found intact and 

not within disrupted soils (e.g., vertisols, krotovinas, or root molds). Further analysis will 

be necessary in order to identify the exact cause of the discontinuity.  

A closer look at the debitage for technological indicators related to each point 

type may be necessary as well as a refitting study to determine the artifacts’ rate of 

movement over time. Additionally, the number of projectile points and accompanying 

artifacts may suggest activity areas or toss locations (Waters et al. 2011). The 

identification of activity areas or toss zones is further explored in Chapter VIII.  The 

larger assemblage of projectile points in higher elevations may represent a longer  
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Figure 7.20. Projectile point assemblage by type, elevation, and northing coordinates. Vertical lines represent all elevations each projectile point type 
was recovered within.
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occupational time frame, an extensively used manufacturing area or less volatile 

geological processes after artifact deposition.  

 

Summary 

An understanding of the projectile points use-life including manufacture, use, 

reuse, and discard have been identified through this macroscopic lithic approach of non-

metric and data attributes. The results of this typological analysis concluded with: 8 typed 

projectile points (Clovis, Edgewood, Folsom, Gower, Lange, Bulverde, Pedernales, and 

St. Mary’s Hall), 6 typed with additional confirmation needed (Angostura, Castroville, 

Clovis, and St. Mary’s Hall), and 4 inconclusive points that are too fragmented for 

identification. Based on the projectile point typologies and stratigraphic distributions, the 

chronological context of Area 12 appears relatively intact as well as continuously 

occupied through the Paleoindian and Archaic periods. 
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VIII. COBBLE FEATURE ANALYSIS 

 

This chapter defines the cobble feature’s attributes in Area 12, including: shape, 

size, thickness, composition, associated artifact content, potential activity areas identified 

by the artifacts’ spatial distributions, and hypothesized age based on infrared and 

optically stimulated luminescence (IRSL/OSL) dates (Figure 8.1). Due to the harsh 

environment, acidic soils, and leaching at the Gault site, organic material such as whole 

faunal remains, structures (e.g., wood), postholes, and pits are not well preserved. 

Therefore, the findings for this chapter focus on lithic and fragmented faunal assemblages 

as well as the results from excavation.  

 

 
Figure 8.1. Area 12 cobble feature: 2002. Image courtesy of the Prehistory Research Project.  
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Area 12 General Overview of Features 

Excavations at Area 12 revealed three concentrations of rocks underlying Folsom 

and Clovis diagnostic materials. These clusters are comprised mainly of limestone 

pebbles and cobbles occurring at 93.00-meters (m) in elevation (Figure 8.2). Cluster 1 is 

the largest feature of cobbles measuring approximately 2-x-2-m. Cluster 1 is the primary 

feature, also referred to as the cobble feature, throughout this thesis. This feature is 

comprised of densely packed stream-rolled (sub-angular to sub-rounded) limestone 

pebbles and cobbles 2 to 10-centimeter (cm) in length and appears to have distinct 

boundaries with relatively straight edges and 90-degree corners. The southwestern corner 

of Cluster 1 appears to be slightly disrupted by the presence of a small circular void or 

lack of rocks surrounded by a scattering of cobbles potentially indicating a post or tree 

hole or animal disturbance as illustrated in Figure 8.3. The majority of the larger cobbles 

are located along the feature’s edges and scattered between the rock clusters (Figure 8.3). 

Orientation of Cluster 1 is also significant coinciding with the cardinal directions. 

Additional notations and discussions on the feature are continued in the section below.  

While Cluster 1 is the most noticeable feature in Area 12, two additional clusters 

can be identified along the excavation block’s perimeter. Cluster 2 and Cluster 3 are 

visible in the rock plan (Figure 8.2). Cluster 2 is located on the excavation block’s 

western edge and is comprised of a small grouping of rocks in what appears to be two 

small piles less than a meter in diameter (Figure 8.3). Cluster 3 is located along the 

excavation block’s southernmost boundary. Cluster 3 is comprised of varying sizes of 

cobbles with no identifiable pattern or density. Cluster 3 could be the northern most 
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extent of a larger secondary rock cluster similar to that of Cluster 1; however, future 

excavations extending to the south will be necessary to explore this possibility.  

 

 
Figure 8.2. Area 12 rock plan.  
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Figure 8.3. Larger rocks around the perimeter of Cluster 1 and photograph of Cluster 2.  
Image courtesy of the Prehistory Research Project.  
  

 

Cobble Feature/Cluster 1 Analysis 

Based on my initial examination of the cobble feature several questions arose 

which by answering I hope to understand the characteristics and function(s) of the feature 

more clearly. Is the feature naturally occurring or culturally formed? Was the feature 

truly found in a geometric formation or accidentally formed in almost perfect alignment 

with the excavation grid during excavation? Is the cobble feature part of a more extensive 

surface or feature? What is the feature’s function or purpose? Are activity areas present 

surrounding or on top of the feature? How many artifacts are in association with the 

feature? What is the feature’s age? 
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To answer these questions, I looked at field notes, photographs, level unit forms, 

deeper test units that were excavated above and below 93.00-m, and combined that 

knowledge with my own research. To begin answering these questions, I wanted to know 

how the cobbles were first deposited. Like similar cobble formations discussed in 

Chapter II, features have been created by the relocation of cobbles from neighboring 

areas (i.e., brought up from valleys or river beds) as well as from the immediate vicinity 

(i.e., gathered from the area the formation was found). Applying the same reasoning to 

Area 12, I examined Gault’s geological landscape and neighboring excavation blocks to 

see if similar cobbles occurred.  

The Gault site is littered with rounded, sub-rounded, and sub-angular cobbles 

eroding from the higher terraces, along the creek, and found in most excavation records 

around the site.  Within Area 15, a neighboring excavation block to Area 12, “pebbles 

and cobbles are documented beneath 92.35-m and become prevalent at 92.10-m” (Gilmer 

2013:82). Gilmer’s geoarchaeological investigations of Area 15 suggest Buttermilk Creek 

deposited cobbles along the valley floor as the creek migrated. Fine-grained sediments 

were then deposited overtop of the cobbles (Gilmer 2013:120), as discussed in Chapter 

V. Due to the cobbles’ shapes found in Area 12 ranging from sub-rounded to sub-angular 

and the site’s location settled within a lower terrace where rocks eroding out of the 

bedrock are found in large quantities, I infer the cobbles are not manuports or brought in 

from neighboring areas. However, I infer they were transported downstream slightly 

rounding the bedrock fragments’ surfaces creating the cobbles seen in the archaeological 

record and collecting along the lower terrace valley floor. This suggests the cobbles 
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present in Area 12 either occurred naturally in place or were collected from the 

immediate vicinity.   

 After determining the cobbles were not manuports, the next step was to determine 

if the feature was formed accidentally as a result of excavation methods since the feature 

is aligned rather accurately with the excavation grid. In order to address this question, I 

scrutinized the field reports and photographs surrounding the cobble feature looking for 

notations and records of cobbles. I discovered several instances where cobbles were 

found within the units surrounding the floor. However, these notations referred to cobbles 

as rocks and/or pebbles and occur below the floor’s surface elevation (93.0-m): 

 

“more rounded pebbles 2 to 10-centimeters (cm) existed in this level than previous level” 

N1164 E1118, Lot #2945, elev. 93.02 to 92.92-m (Timperley and Beherec 2001). 

 

“top 5-cm of unit had dense limestone, pebble to cobble sized…concentrations of 

limestone dropped to zero in lower 5-cm. Cobbles remain in situ in walls and continue 

into next unit.” N1163 E1120, Lot #4700, elev. 92.95 to 92.85-m (Link 2002). 

 

Terminology differs based on the excavator/recorder at the time the level was 

completed (e.g., pebbles could represent limestone rocks ranging from 2 to 15-cm, while 

my terminology throughout this thesis refers to pebbles as less than 5-cm and cobbles 5 

to 15-cm). Even with the variations in terminology some units contain dense 

concentrations of cobbles adjacent to the feature but at lower elevations. Field records do 

indicate some cobbles were encountered during excavation at the same elevation as the 

floor and above; however, the units surrounding the feature do not appear to contain 
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cobbles and/or pebbles in great enough densities to match those found within the 

feature’s boundaries. Careful study of unit level photographs report the same information 

as most level maps, revealed some cobbles/pebbles/rocks were removed prior to mapping 

due to insignificant densities or the general occurrence throughout all levels within the 

entire unit since the Gault site is littered with limestone rock fragments.  

Research concludes the cobble feature was not accidentally formed through 

excavation creating the illusion of a 2-m square feature. Rocks encountered while 

excavating adjacent units to the feature were not heavily concentrated but rather occur 

sparingly indicating the cobble feature occurs in a true geometric formation at 93.0-m.  

Cobble Feature Profiles 

During my research, I noted dense cobble lenses were recorded at lower 

elevations beginning a meter away from the cobble feature to the east and the west. This 

inquiry leads into my next question, whether the feature occurs in isolation or is part of a 

larger formation. In order to determine if the feature is part of a larger formation, I turned 

towards the profiles created by Wernecke and Dornheim. Profile locations can be seen in 

Chapter V.   

Unlike similar features located within North America and Western Europe, two 

perpendicular trenches were excavated across the feature at Area 12 (Figures 8.4 and 

8.5). This allowed excavators to photograph, sketch, and examine the profile of each 

trench evaluating the feature’s depth and full composition. The feature is 5 to 15-cm thick 

with its thickest point at the center with tapering edges.  Rock sizes defining the feature 

vary between 5 to 15-cm with small pebbles scattered between, under, and around the 

larger cobbles. Cobbles are sub-rounded to sub-angular.  Based on the profiles, small 
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pebbles are absent from the areas surrounding the feature. This may have several 

explanations: the smaller pebbles may not have been recorded because of size and time 

constraints (the profiles were drawn under duress), the smaller pebbles may not have 

been seen if the profile was not cleaned fully in some locations, the smaller pebbles may 

have fallen out during the excavation of trenches (this seems less likely since smaller 

pebbles were recorded in the profile in distinct groupings and locations), or they simply 

did not occur within those units.  

These profiles also highlight the gradual elevation changes that occur across the 

feature. The north-south profile illustrates the cobble layer dropping in elevation towards 

the north several centimeters and appearing to continue past the profile’s extent. The east-

west profile illustrates a similar drop in elevation on both the feature’s eastern and 

western edges. While the layer slightly undulates, the dense cobble feature is at 

approximately the same height and varies little in elevation.  

Field notes from the excavation block’s western side, below 93.00-m in elevation, 

record an increase in cobbles coinciding with a dip in elevation of the rock horizon 

perceived in trench profiles. Field notes indicate the cobble horizon is approximately 5 to 

8-cm thick and continues to extend west. Field notes from the excavation block’s eastern 

side illustrate the same occurrence of cobbles. Notes record similar “Clovis floor 

cobbles” at 92.95 to 92.85-m with a notable “dip to the east” where “cobbles continue 

into the south wall” (Booms and Booms 2002). 
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Figure 8.4. Trench profile north to south across cobble feature in Area 12. Rocks shaded in profile above represent the 2-x-2-m cobble feature.  
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Figure 8.5. Trench profile east to west across cobble feature in Area 12. 
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Figure 8.6. East to west profile across Area 12 excavation block. 
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Figure 8.7. North to south profile across Area 12 excavation block.  
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After identifying the slope in the cobble feature, I wanted to directly correlate the 

feature to the soil profiles created in Chapter V to track the elevation changes across the 

excavation block. I accomplished this by extracting the digitized cobble layer from the 

trench profiles and overlaying them onto the soil profiles (Figures 8.6 and 8.7). This 

allowed me to compare and contrast the feature’s slope with the soil horizons’ slope. In 

Figure 8.6, the cobble feature, mapped in green, is more compact and dense in units 

E1121 to E1123 than the surrounding units. This figure also clearly outlines the elevation 

changes within the cobble feature and illustrates the cobbles continue to both the east and 

the west, albeit with changes in densities. However, it does show that the feature is not an 

isolated occurrence but instead may be part of a larger feature that was shaped by humans 

to create the cluster we see in the archaeological record. The north-south profile does 

demonstrate a gradual drop in elevation to the south comprised of larger cobbles (5 to 10-

cm) occurring in a lower density than is present within the feature.  

Trench profiles depict that the feature is most likely part a single cobble lense, 

with its apex in the feature’s center and edges dipping away along the perimeter. Current 

evidence suggests the cobble feature is part of a naturally occurring rock lense that was 

then shaped into a 2-x-2-m feature by gathering rocks from immediate areas. Gathering 

rocks created the empty voids and spaces directly next to and up to a meter away from 

the cobble feature. 

IRSL/OSL Results  
  

Over a 14-year period, 12 OSL samples were collected from Area 12 bracketing 

the cobble feature to determine the age and surrounding deposits. Nine of those samples 

have been tested and completed with resulting ages and percentages of error seen in 
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Table 8.1, while three samples are still pending results. The location of each OSL sample 

can be seen in Figure 8.8.  

 

Table 8.1. IRSL/OSL Data from Area 12. 
IRSL/OSL Results and Collections from Area 12  

Sample Results Provenience Collected Type 

ID Age Error Northing Easting Elevation By Date IRSL/OSL 
UIC982 14070 830 1161 1125 93.00 Forman 2002 IRSL 
UIC1013 14710 830 1161 1125 92.90 Forman 2002 IRSL 
UIC1002 15110 850 1161 1125 92.70 Forman 2002 IRSL 
UIC1005 20290 1120 1161 1125 92.15 Forman 2002 IRSL 
09-10 13890 420 1166.95 1124 93.09 Rink 2009 OSL 
09-12 19100 570 1166.58 1124 92.98 Rink 2009 OSL 
11-10 14300 600 1159.88 1123.7 93.14 Rink 2011 OSL 
11-11 16600 700 1159.88 1123.3 93.09 Rink 2011 OSL 
11-12 15600 600 1160.8 1123.31 92.63 Rink 2011 OSL 
GSAR16-5-1 Pending Pending 1160.92 1124.88 92.95 Bateman 2016 OSL 
GSAR16-5-2 Pending Pending 1161.22 1125.15 92.81 Bateman 2016 OSL 
GSAR16-5-3 Pending Pending 1160.96 1124.54 92.69 Bateman 2016 OSL 

 

 

After initial age estimates were achieved, the results were modeled in OxCal using the 

stratigraphic constrained methodology by Bousman (Figure 8.9). Six samples are 

modeled with the general trend line shaded in green in Figure 8.9. Two samples, mapped 

in red, originate from the Mercyhurst excavation grid (09-10 and 09-12) approximately 

4.5-m away from the remaining OSL samples that are concentrated around the excavation 

block’s southeastern corner. The remaining grey sample (11-11) was rejected from the 

sequence purely on statistical grounds from OxCal. In order for OxCal to statistically 

accept a sample for sequencing, the ‘A’ value must be above 60 in range. Sample 11-11
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Figure 8.8. Location for OSL sampling.  
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Figure 8.9. Modeled OSL ages from OxCal. 
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is rejected because the A-value equates to five, far less than the accepted range. Results 

from the graph suggest a gradual sequencing of dates from old to young. This general 

trend represents a slower rate of deposition between 92.60 to 92.20-m transitioning to a 

more rapid deposition rate between 93.29 to 92.60-m.  

Samples 09-10 and 09-12 were plotted separately because they are from the 

Mercyhurst excavation depicting a separate chronostratigraphic sequence as seen by the 

soil profiles and the OSL dates. Initial observations from OSL sampling were thought to 

record poor or disturbed soil conditions since the resulting OSL date for 09-12 was 

drastically different from the southeastern sequence. However, after further examination, 

the OSL sequence from Mercyhurst presents either a condensed sequence or mixing of 

older and more recent sediments frequently found in floodplain environments. 

Based on the results from the OSL sequence above, 93.14 to 92.15-m, this meter 

sequence from Area 12 represents a time span from 20,000 to 14,000 cal B.P. by two well 

defined sequences. The age of the cobble feature at 93.00-m is approximately 14,900 cal 

B.P.   

Spatial Patterning 

 After identifying the feature’s boundaries, formation, and chronology, I moved 

towards identifying the feature’s function. Observations from rock and artifact maps were 

used to help infer natural disturbances, presence or absence of structures, distributional 

patterns of artifacts, and activity areas/toss zones (Kroll and Price 1991:1). Since a 

refitting analysis has yet to be completed and the exact rate of deposition is currently 

unknown, the true association of artifacts to the floor is questionable. I, therefore, only 

mapped artifacts found in situ and analyzed artifacts (Table 8.2) within a 5-cm vertical 
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span of the cobble feature. This led me to analyze the spatial patterning of artifacts within 

a thin horizon from 93.05 to 93.00-m. Analyzing artifacts from 93.00-m and below was 

not an option since excavation was halted at 93.00-m with the exception of 13 out of 41 

units along the exterior of the feature. Including artifact analyses from these deeper units 

would not have provided me with a full representation of patterns occurring around the 

entire feature.  

 

Table 8.2. Lithic Assemblage 93.05 to 93.00-m.  
Artifacts Recovered 

Classification Total Count 
Angular Chert  339  

Bifaces  5  
Blades  7  
Cores  4  

Debitage  3,451  
Flakes (point provenienced)  75  

Total  3,881  
 

 

After digitizing all rocks, cobbles, and artifacts within this thin horizon for Area 

12, artifact distributions around the rock clusters are clearly visible (Figure 8.10). I added 

classifiers to each point-provenienced artifact highlighting each artifact class to see its 

spatial patterning in relation to the cobble feature (Figures 8.10-8.15). While Table 8.2 

includes the total artifact count between 93.05 to 93.00-m, only the artifacts with known 

northing, easting, and elevations are plotted below. Each artifact class is only represented 

by a handful of specimens. However, potential activity areas or toss zones are visible in 

direct association to the stone feature.  
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Complete Identification of Artifact Classes  

 
Figure 8.10. Artifact categories: all artifacts shaded and plotted over rock distribution: bifaces (green), 
blades (pink), cores (orange), faunal remains (blue), and flakes (black). 
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Bifacial Artifact Class  

 
Figure 8.11. Artifact category: biface (green) shaded and plotted over rock distribution.
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Blade Artifact Class  

 
Figure 8.12. Artifact category: blades (pink) shaded and plotted over rock distribution.
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Core Artifact Class  

 
Figure 8.13. Artifact category: cores (orange) shaded and plotted over rock distribution.
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Faunal Artifact Class 

 
Figure 8.14. Artifact category: faunal remains (blue) shaded and plotted over rock distribution. 
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Flake Artifact Class  

 
Figure 8.15. Artifact category: flakes (black) shaded and plotted over rock distribution.
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The spatial patterning of all artifacts represents a significant lack of artifacts 

directly on the three rock clusters. Distribution of artifacts across the excavation block 

also highlights isolated areas for each artifact class. Figures 8.15 and 8.16 illustrate a 

clear void of artifacts directly overlaying the cobble feature. I find this especially curious 

because if the site’s inhabitants at this time were using the cobble feature as a working 

surface one might find fragments of tools or chipped stone indicating work or processing 

occurring on the surface. However, aside from two flakes, the feature’s surface is clear of 

artifactual evidence and lithic debris. Cluster 2 and 3 are also void of artifacts similar to 

the cobble feature. However, flakes were found around all rock clusters. The spatial 

patterning of lithic artifacts, especially blades and cores, also represents more intensive 

tool use and manufacture along the feature’s northern and northwestern boundaries 

(Figures 8.10-8.13 and 8.15).  The spatial patterning of faunal remains on the other hand 

indicates a strong distribution along the excavation block’s southwestern boundary 

slightly away from the feature suggesting a toss zone or processing area (Figure 8.14). 

 

 
Figure 8.16. Vertical distribution of artifacts above the cobble feature.  
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In addition to the artifact categories identified above, I created two density plots 

in the hopes of highlighting areas with heavy or light activity usage. Higher artifact 

densities are illustrated in darker colors while lower artifact densities are illustrated in 

lighter colors within the two density plots below. The cobble surface is also overlain on 

the density plots by the dashed and dotted square feature. Figure 8.17 includes all lithic 

artifacts recorded in the thin horizon between 93.05 to 93.00-m and Figure 8.18 includes 

all faunal remains found within the same horizon. Both density plots include all point-

provenienced artifacts, artifacts collected from ¼, ⅛, and 1/16 –inch nestled screens, and 

the red square highlighting the feature. The lithic density plot shows a clear density of 

artifacts surrounding the feature’s boundaries with slightly higher concentrations  

 

 
Figure 8.17. Lithic density plots for Area 12: 93.05 to 93.00-m.  
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Figure 8.18. Faunal density plots for Area 12: 93.05 to 93.00-m.  

 

immediately to the north and east (Figure 8.17). The faunal density plot shows much 

lower concentrations of faunal remains surrounding the feature with denser 

concentrations along the western boundary (Figure 8.18).  Results from the density plots, 

in conjunction with the point-provenienced artifacts plotted above, illustrates a significant 

lack of artifacts directly on the feature and the cluster of rocks to the west.  
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Summary 

 Excavations from Area 12 revealed three clusters of rocks. Cluster 1 is a 2-x-2-m 

square occurring along the northern most half of the excavation block. Cluster 1 appears 

to be part of a more extensive naturally occurring gravel layer that was modified after 

deposition. Cluster 2 consists of two smaller groupings of rocks less than a meter in 

diameter occurring along the western edge of the excavation block. Lastly, Cluster 3 

consists of a concentration of rocks varying in size and shape along the southern most 

edge of the excavation block. IRSL/OSL dates collected below, at the same level as, and 

above the rock clusters result in ages ranging from 20,000 to 14,000 cal B.P. for the 

sequence between 93.14 to 92.15-m in elevation. Spatial analysis identified prominent 

distribution zones for faunal and lithic assemblages within a 5-cm vertical span of the 

rock clusters.  



	

	 167	

 
IX. DISCUSSION 

 

 This chapter presents a discussion of results tying all points of research together 

into multiple comprehensive hypotheses. The structure of this chapter lists the steps in 

identifying the age, function, and use for the cobble feature. This includes a synopsis of 

results from: soil profiling and magnetic susceptibility testing to determine the site’s 

stratigraphy, artifact identification from faunal and lithic assemblages to illustrate cultural 

occupations (e.g., Clovis), feature analysis from field records and trench profiles to 

determine the feature’s extent, spatial patterning of artifacts to infer behavioral and 

functional aspects relating to the feature (e.g., living surface, processing area, 

manufacturing locale) and concludes with a literature review for context clues and 

comparative studies. 

 

Stratigraphic Integrity 

 The first step necessary to identify the construction, function, and use of the 

cobble feature was to determine if the context of the feature was stratigraphically intact. 

If the context of the feature is not stratigraphically intact (i.e., the feature is within 

disturbed deposits), then further analysis would be fruitless. However, if the context of 

the feature was found to be intact stratigraphically, then further analysis could continue. 

In order to determine whether the feature and the deposits above and below the feature 

were intact, I examined the geoarchaeological work including soil profiles, magnetic 

susceptibility testing, and texture analyses results.  
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Soil Profiling 

Soil profiling and texture analyses resulted in the identification of four zones 

comprised of fine-grained sediments dominated by silts and clays with a smaller matrix 

of sands. Zone I across all three profiles has clearly been disturbed with abrupt 

boundaries and high quantities of decomposed organic matter, modern materials, and a 

mixture of Paleoindian and archaic artifacts. Zones II-IV have a significant decrease in 

organic matter and fewer evidences of mixing with disturbances only identified through 

animal burrows and previous archaeological sample columns. The boundaries between 

Zones II-IV are less distinct and appear to have occurred naturally rather than artificially 

(i.e., previous archaeological work, plow zones, etc.). These zones are also dominated by 

fine-grained sediments typically deposited from low energy streams like the Buttermilk 

Creek. These sediments are characteristic of the accumulation of floodplain deposits. 

Additionally, mineral leaching and the formation of calcium carbonate nodules in place 

suggest the sediments recorded in Zones II-IV have been in place for thousands of years.  

Magnetic Susceptibility Testing 

For affirmation of zone changes and potentially unidentified disturbed sediments, 

I collected and tested 66 magnetic susceptibility samples from the three profiles. 

Magnetic susceptibility provides unbiased results dependent only on the variations in 

ferromagnetic minerals identifying anomalies (cultural or natural disturbances) within the 

samples. Magnetic susceptibility results show a fairly consistent decrease from high to 

low elevations which one would expect to see in profiles that have not been severely 

impacted by disturbances. Each resulting spike from magnetic testing correlates to zone 

changes identified in the soil profiles except for the spike in Profile A occurring just 
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below 93.40-m. This spike may have been collected from an unidentified disturbance 

within the profile or may be the result of a cultural marker (e.g., modified ground, areas 

exposed to heat, densely occupied horizon). Additional analysis will have to be 

conducted in order to accurately determine the cause for this spike in magnetic testing. 

However, overall results show disturbed soils occurring within the first meter (m) of 

sediments from Area 12 (primarily Zone I) and intact deposits from Zones II-IV.  

Projectile Point Typology 

To further conclude the stratigraphic integrity of sediments from Area 12, I 

classified the artifact assemblages recovered from excavations. A total of 130,704 

artifacts were recovered from Area 12. Of these, 199 specimens have currently been 

identified as lithic tools. From the tools, I pulled the projectile points (n=25) to assess the 

typological collections represented within Area 12. Out of 25 points, three specimens 

could not be located and were classified as ‘missing’ and four specimens have no 

recorded provenience (found along the surface of Area 12) and were classified as ‘out of 

context’. The remaining 18 specimens were identified by morphological and 

technological characteristics as shown in Figure 9.1. In total, six projectile points were 

successfully identified as Archaic points: Castroville (n=1), Bulverde (n=1), Edgewood 

(n=1), Gower (n=1), Lange (n=1), and Pedernales (n=1). Eight projectile points were 

successfully identified as Paleoindian points: Angostura (n=1), Clovis (n=2), Folsom 

(n=1), and St. Mary’s Hall (n=4). Lastly, four projectile points were too fragmented to be 

typed with any degree of certainty and classified as ‘untyped’. 
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Figure 9.1. Projectile point assemblage highlighting Archaic and Paleoindian 
components. 

 

The projectile point assemblage illustrates two clear components: the archaic 

component occurring from 93.76 to 93.50-m and the Paleoindian component occurring 

from 93.50 to 93.14-m. The boundary between the two components at 93.50-m in 

elevation is the same elevation as the four untyped projectile points. This same boundary 

is close in proximity to the lower spike detected by the magnetic susceptibility testing 

indicating a potential erosional boundary or period of dense cultural occupation. 

However, based on results from soil profiling, magnetic susceptibility testing, and 

projectile point typology all sediments below Zone I appear stratigraphically intact.  
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Cobble Feature: Isolated Find or Larger Feature 

 After identifying the stratigraphic integrity of Area 12, the second step in my 

research was to determine the extent of the cobble feature. Identifying the extent or 

boundaries of the feature will help to classify the spatial patterning of artifacts, which in 

turn will determine if specialized activities occurred on or around the cobble feature. In 

order to determine if the cobble feature is an isolated occurrence or part of a larger 

surface, I created a plan map of Area 12, reviewed all of the field records in sections, and 

examined the profile trenches to identify the boundaries of the cobble feature as 

illustrated in Figure 9.2.  

Field Records 

 To begin identifying the boundaries of the cobble feature, I first created a plan 

map of Area 12 with the initially claimed boundaries as a 2-x-2-m feature. I then divided 

the excavation grid into four sections. Section I includes field records, photographs, and 

notes for all units the cobble feature was recorded within. Section II includes all units 

within one meter of the cobble feature. Section III includes all units within two meters of 

the cobble feature and Section IV includes the remaining units excavated within Area 12. 

I analyzed all field records above, below, and at the same level as the cobble feature 

noting any mention of cobbles, pebbles, and/or rocks in varying degrees of density and 

occurrences.  
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Figure 9.2. Plan map of Area 12 with densities of cobbles/rocks/pebbles shown through sections. Sections: 
Section I – sparse density of c/r/p; Section II – low density of c/r/p; Section III – medium density of c/r/p; 
Section IV – medium to high density of c/r/p.  
 

 Based on my results from field records, Section I presents sparse densities of c/r/p 

directly adjacent to the feature at an elevation of 93.0-m. I could not examine densities 

below 93.0-m as excavations did not extend past the elevation of the feature except 

within the excavated trenches which I will discuss below. Above 93.0-m within Section I, 

there were either no references to dense accumulations of c/r/p or notations were sparse. 

Section II records a low density of c/r/p between 93.00 to 92.90-m. Section III presents 

medium densities of c/r/p below 93.00-m and Section IV references a medium to high 

density of c/r/p at approximately the same level.  

 Results from field records illustrate the cobble feature is a highly dense 

concentration of c/r/p at 93.0-m. Areas directly adjacent to the feature have very low or 
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no occurrences of c/r/p. Section II-IV records increasing densities of c/r/p as one moves 

farther away and deeper in elevation from the feature. These results suggest the cobble 

feature was part of a larger c/r/p lens that was deposited across the entire excavation 

block. The feature then appears to have been modified by humans into a 2-x-2-m surface 

by gathering c/r/p from the areas now void of c/r/p directly adjacent to the feature. The 

presence of c/r/p then increases in density and distance from the feature.  

Trench Profiling and Deposition of the Cobble Feature 

 To further support this claim, I examined two intersecting trenches that were 

excavated across the feature. Resulting trench profiles demonstrate the same patterns 

noted in the field records. The feature undulates slightly in thickness while the center of 

the feature is the thickest point and becomes thinner tapering to the north, east, and south. 

The east to west profile illustrates the density of c/r/p increasing closer to the edges of the 

excavation grid and lower in elevation than 93.0-m. These two lines of evidence led to 

the hypothesis the cobble feature is in fact part of a larger naturally occurring deposit.  

I hypothesize fluctuations within the Buttermilk creek most likely produced the 

cobble lens recorded in Area 12 from resulting overbank deposits. After deposition, the 

overbank deposits were culturally modified creating the clear 2-x-2-m boundary seen in 

the archaeological record.  

  

Function and/or Use of the Cobble Feature 

 With the identification of clear boundaries defining the cobble feature, the third 

step was to identify the function of the feature. In order to determine the function and/or 
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use of the feature, I returned to the artifact assemblage. This analysis is based off of the 

distribution of artifacts around the feature as well as the blade use-wear results.  

Spatial Patterning  

After mapping out all artifacts found in situ within a 5-centimeter (cm) vertical 

span from 93.05 to 93.00-m and creating density plots for the artifact assemblages not 

found in situ, I was able to identify the spatial patterning of artifacts across the excavation 

block. From the reconstructed models of the density plots and distribution of artifacts, I 

discovered several patterns of lithic and faunal artifacts occurring around the cobble 

feature. Lithic artifacts are found primarily within the northern half of the excavation 

block while faunal remains are predominantly distributed along the southwestern half of 

the excavation block. Lithic tools are also heavily concentrated along the exterior of the 

feature to the north and west in conjunction with a high density of lithic debris from the 

density plots.  

Blade Use-Wear 

 From the microwear blade analysis completed by Shoberg, only two out of six 

blades found within 93.05 to 93.00-m have evidence of use-wear. One blade, found 

within the dense concentration of lithic debris to the northwest of the cobble feature 

(N1165.42 E1121.84), has evidence of light use on wood materials. The remaining blade, 

found within the faunal remains along the southwestern section of the excavation block 

(N1160.26 E1120.03), has evidence of light use on animal tissue or hide. Evidence 

suggests an area of light use or an area that was occupied for only a brief period of time.  
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Potential Function and Use 

 Based on the distribution of artifacts surrounding and not located along the 

surface of the feature, several hypotheses are viable. The distribution of artifacts around 

the feature may represent toss zones. There appears to be a fairly consistent cluster of 

lithic artifacts surrounding the cobble feature to the north, east, and west while the area 

immediately to the south side of the feature is completely void of artifacts. Faunal 

distributions also appear along the southwestern quadrant potentially from being tossed 

or discarded. Distribution of artifacts around the feature may also represent activity areas. 

If this is an activity area, I believe it may be a smaller activity area or area for occasional 

use and not a larger manufacturing area. The density of debitage along the same elevation 

as the cobble feature is significantly lower than one would expect to find at a 

manufacturing locale (such as Area 4 at the Gault site). The location of four cores (one 

identified blade core) along the northern extent of the excavation block and smaller 

debitage counts, however, suggests more of a processing area where tools were quickly 

created and discarded rather than tools that were retouched and reworked. If the cobble 

surface is a processing area, the lithic concentrations to the north may represent a work 

zone or the expedient creation of tools from cores while the faunal scatter represents a 

toss zone.  

Distribution of artifacts may also represent a living structure. The void of artifacts 

directly on the surface of the feature illustrates an intentional clearing of lithic and faunal 

materials or at the very least an active awareness of the surface of the feature to keep it 

clear of materials. This could potentially be the result of a floor covering the cobbles 

whether made from animal hides/furs or plant material such as grasses. Capping the 
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cobbles would provide a more stable and comfortable surface that could be easily 

changed or removed leaving behind a surface void of materials. Living structures have 

been found made out of stone with roofs and walls of hide (Driver and Massey 

1957:305). While postholes were not recorded within Area 12, soil conditions may have 

destroyed this evidence.  

Area 12 may also have an apse extending from the northern edge of the feature. If 

this is accurate, then it would suggest an enclosed structure with an opening or doorway 

to the north (similar to Plateau Parrain and Le Breuil Cabane 1 and 2). Additionally, the 

feature is oriented with the cardinal directions similar to those found in France. This 

potentially illustrates the cobble feature as an enclosed structure suggesting a living area 

or even a storage facility.  

With all of these possibilities, Area 12 may be a processing area, living surface, or 

even a storage facility (Kroll and Price 1991). Further analysis is necessary to determine 

the function of the feature. It should be noted here the absence of organic remains limits 

my research in assessing the activities and cultural functions of the cobble feature. While 

one can infer activities occurring at the site based on lithic and fragmented faunal 

analyses, we lack objects made from organic materials (atl-atls, sandals, baskets, cordage, 

etc.). Exposure to the natural environment could also very well have displaced many of 

the artifacts recovered in situ as well as movement from primary and secondary discard 

from the occupants themselves altering the claims I have made about the spatial 

patterning of artifacts. However, at this point in time, the function and use of the feature 

is undetermined. 

 



	

	 177	

Age of the Cobble Feature 

The fourth step in identifying the cobble feature is to determine the age of 

deposition and use. For this step, the significance of infrared stimulated luminescence 

(IRSL)/optically stimulated luminescence (OSL) dating results are discussed here and 

additionally compared to well documented dates from Area 15.  

IRSL/OSL Results 

According to IRSL/OSL results, date ranges vary and overlap above and below 

the floor. By separating dates into two groups I was able to compare the section above the 

cobble feature to the section below the cobble feature. Ages above the cobble feature 

range from 15,540 to 13, 240 cal B.P., while ages below the cobble feature range from 

21,410 to 14,260 cal B.P. The overlap in IRSL/OSL dates leaves a potential range for the 

cobble surface’s deposition and use between 15,540 to 14,260 cal B.P. This date range is 

older than Clovis if the Aubrey site in Denton, Texas and El Fin del Mundo in Sonora, 

Mexico are indeed the oldest Clovis occupations found in North America. The Clovis 

occupation at the Aubrey site dates to 13,520 cal B.P.  as seen in Table 9.1 (Ferring 

2001:205), while El Fin del Mundo provides evidence for Clovis hunting and habitation 

at approximately 13,384 cal B.P. as seen in Table 9.1 (Sanchez et al. 2014). While 

Waters and Stafford (2007) have argued against the validity of the Clovis dates from 

Aubrey, I have used Aubrey as the oldest accepted Clovis date for comparisons within 

this thesis.  
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Table 9.1. Dating Comparisons for Clovis Occupations. 

Site Sample # Cal B.P. Range (2σ) Type 

Aubrey site: Camp B AA-5274 13,520-13,595 14C 

El Fin del Mundo: Locality 1 AA-100181A 13,265-13,489 14C 
Gault: Area 12 - modeled age  UIC982 13,545-15,545 IRSL 

 

Age comparisons between Aubrey and Area 12 were modeled in OxCal using the 

stratigraphic constrained methodology by Bousman. As mentioned in Chapter VIII, in 

order for OxCal to statistically accept a sample for sequencing, the ‘A’ value must be 

above 60 in range. For the modelled sequence of dates between Aubrey and Area 12, 

Aubrey was accepted with an A value of 95 percent, while Area 12 was rejected with an 

A value of 14.2 percent (Figure 9.3). Aubrey and Area 12 dates were also verified  

 

 

 
Figure 9.3. Modelled dates comparing Clovis age deposits at the Aubrey site and the cobble feature at Area 
12.  
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through a Pearson’s chi-squared test to determine whether they were significantly 

different. The null hypothesis states there is not a difference between the two dates, while 

the alternative hypothesis states there is a difference between the two dates. The tests 

resulted in a c2 = 4.903, degrees of freedom = 1, and a critical value = 3.84. Since the chi-

squared value is higher than the critical value, the alternate hypothesis is accepted, which 

indicates the cobble surface at Area 12 is older than the earliest accepted date for Clovis 

at Aubrey. Based on this data, I infer the cobble surface is either older than Clovis or 

represents an older date for Clovis. The older than Clovis model is chosen here. 

IRSL/OSL Comparisons  

To better understand the chronological sequence of Area 12, I compared 

IRSL/OSL dates from Area 12 to those from Area 15. Area 15 (one of the larger 

excavation blocks from the Gault site) is located less than 50-m west of Area 12 along the 

same terrace. Results shown in Table 9.2, presents a well-documented sequence from 

Area 12 and 15 dating from 21,700 to 5,820 cal B.P. with younger deposits 

stratigraphically overlying older deposits. I created a hypothetical model (Figure 9.4) to 

illustrate the chronological sequence between the two areas. As the model shows, the 

sequence from Area 15 is more expansive, while Area 12 represents a condensed 

sequence with shallower deposits. The model illustrates two hypothetical surfaces: one 

surface occurring at 92.00-m and one surface occurring from 93.00 to 92.40-m. 

The lower surface occurs at 92.00-m where the dates are relatively similar in age 

suggesting the two areas were at approximately the same elevation 20,000 ya. The upper 

surface was created to represent the location of the cobble feature in Area 12 and its 

relation to Area 15 at the same time period. This model also suggests that Area 12 has a 
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higher elevation than Area 15. From the dates and this model, I hypothesize Area 12 

contains the same occupational horizons found in Area 15 but in a condensed form 

situated along an upper terrace at the time the cobble lens was deposited. 

  

Table 9.2. IRSL/OSL Data from Area 12 and Area 15. 
IRSL/OSL Results and Collections from Area 12 and Area 15 

Sample Results Provenience Collected 

ID Area Age Error Northing Easting Elevation Date 
UIC982 12 14070 830 1161.00 1125.00 93.00 2002 
UIC1013 12 14710 830 1161.00 1125.00 92.90 2002 
UIC1002 12 15110 850 1161.00 1125.00 92.70 2002 
UIC1005 12 20290 1120 1161.00 1125.00 92.15 2002 
09-10 12 13890 420 1166.95 1124.00 93.09 2009 
09-12 12 19100 570 1166.58 1124.00 92.98 2009 
11-10 12 14300 600 1159.88 1123.70 93.14 2011 
11-11 12 16600 700 1159.88 1123.30 93.09 2011 
11-12 12 15600 600 1160.80 1123.31 92.63 2011 
JR 09-01 15 5820 210 1163.80 1083.05 94.06 2009 
JR 09-02 15 6020 200 1163.80 1083.33 93.88 2009 
JR 09-03 15 6650 230 1163.80 1083.00 93.64 2009 
JR 09-04 15 8740 280 1161.20 1083.50 93.38 2009 
JR 09-05 15 9220 320 1161.20 1083.35 93.20 2009 
JR 09-06 15 9610 320 1161.20 1083.00 93.05 2009 
JR 11-17 15 11600 500 1161.17 1082.00 92.97 2011 
JR 11-07 15 12900 600 1160.71 1082.00 92.60 2011 
JR 11-05b 15 18700 1200 1161.73 1082.00 92.41 2011 
JR 11-06 15 21700 1400 1162.00 1083.34 92.16 2011 
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Figure 9.4. IRSL/OSL sequencing for Area 12 and Area 15. Dates taken from Table 9.2. 

 

Comparative Analysis from the Literature  

 The last step in my research to identifying the cobble feature was to compare and 

contrast the feature at Area 12 to similar structures within North America and Western 

Europe. I identified and reviewed various sites with stone structures ranging from cobble 

lined pits, temporary shelters, collapsed superstructures, and enclosed structures.  

Within North America, the only site similar to Area 12 is Kincaid Shelter. 

However, unlike Area 12, the cobbles creating the cobble floor at Kincaid are larger, 

more widespread, and brought in from a separate location. Kincaid’s floor also has no 

distinct shape. In contrast, Area 12 is an open-air site composed of limestone fragments 

eroding from bedrock which suggests the cobbles were not brought in from elsewhere but 
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were rather collected from the immediate area. The cobble surface at Area 12 also has no 

natural boundaries (i.e., a shelter wall).  

Additionally, I compared the cobble feature at Area 12 to the cobble feature found 

at the Mountaineer site. Unfortunately, while the size and density of rocks at the 

Mountaineer site structure are more similar to the cobbles within Area 12, the 

Mountaineer site contains large slabs, daub, and hearths with associated postholes, all of 

which are absent at Area 12. The Mountaineer site also lacks a definable structure 

according to the rock plan map, unlike the cobble feature in Area 12.  

Supplementary sites within North America include the Koster site (Brown and 

Vierra 1983) in Illinois, and Dust Cave and Icehouse Bottom in the Tennessee River 

Valley (Sherwood and Chapman 2005) which have recorded prepared surfaces made 

from fired clay and compacted earthen layers. I briefly mention these sites because clay is 

vastly abundant at the Gault site and could have been fired into hard surfaces or used as a 

filling agent if necessary or desired. However, the materials recorded from the feature at 

Area 12 are entirely constructed out of small stones and cobbles.  

Sites within Western Europe were most similar to the cobble feature at Area 12. 

Sites in France and Austria are directly comparable to Area 12 in shape, size, and open-

air site types. The stone structures’ sizes found in the Périgord region range from 2 to 5-

m, occur mostly in square or rectangular shapes (several oriented along the cardinal 

directions), and are surrounded by concentrations of lithic artifacts. While the distance 

between Area 12 and sites in Western Europe are significant, the structures’ periods of 

use and patterns are extraordinarily similar.  
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Within Austria, the site of Grubgraben does resemble the cobble feature at Area 

12 with stone concentrations in a geometric pattern associated with activity areas. 

However, Grubgraben has dense concentrations of rocks mixed with larger slabs that may 

have been used as weights to secure a structure. With this comparison in mind, I 

examined the cobble sizes recorded at Area 12 and identified a majority of larger cobbles 

located along the feature’s edges and scattered between the rock clusters. I infer that the 

larger cobbles around Area 12 may have been used as weights or post supports for a 

temporary structure. Similar patterns have been recorded throughout North America, but 

these patterns have been largely attributed to wikiup or tipi rings such as those found at 

Hell Gap in Wyoming (Irwin-Williams et al. 1973).  

Within France, the sites located in the Périgord region are almost identical to the 

cobble feature recorded in Area 12. The cluster of sites found here all closely compare to 

Area 12 in size, shape, orientation, composition, and even time period. However, most of 

these sites with stone structures appear with hearths, multiple layers, and dense 

accumulations of artifacts on top of and around the structures, unlike Area 12 in which no 

hearths were recorded and artifacts are located primarily around the exterior of the 

feature.  

 

Summary 

 Hypotheses from this research present the cobble feature as an intact overbank 

deposit dating to 14,900 cal B.P. The deposits were then shaped into a 2-x-2-m feature by 

gathering cobbles and rocks within the immediate vicinity. Spatial patterning of artifacts 

represents potential toss zones or activity areas suggesting the cobble feature may have 
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been used as a smaller processing area or living surface. Comparative literature analysis 

illustrates the stone feature found in Area 12 is unlike any other feature found in North 

America with its distinct shape and most similarly compares to sites in Western Europe at 

approximately the same time period.  
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X. CONCLUSIONS AND PROPOSALS FOR FUTURE RESEARCH 

 

Research into Area 12 is just coming to fruition with the collection of OSL 

samples, use-wear results, artifact assemblage analyses, soil descriptions, and 

comparative research to Area 15. A comprehensive timeline for Area 12 is provided 

below (Figure 10.1). Research for this thesis included minimal excavation to describe soil 

profiles, collection of magnetic susceptibility samples, and collection of soil samples for 

texture analysis. SfM was utilized to document soil profiles with millimeter accuracy to 

create high-resolution photographs. OSL samples were taken from the magnetic 

susceptibility columns directly above and below the cobble feature enabling multiple 

lines of evidence to overlap for future research. Laboratory analysis included sorting the 

artifact assemblages, an in-depth projectile point analysis describing the morphological 

features of each specimen, mapping the vertical and horizontal distribution of artifacts 

throughout the excavation block, and analyzing the composition, deposition, and artifact 

association of the cobble feature.  

 
 

 
Figure 10.1. Timeline of Area 12.  
 
 
 



	

	 186	

Results from Research 

Based on the results of this study, the following conclusions are offered:  

1. The cobble feature is intact stratigraphically and can be dated to 

approximately 14,900 cal B.P. Clovis and Folsom materials occur 10 to 15-cm 

above the cobble feature suggesting the cultural occupation of the feature may 

in fact date to an occupation older than Clovis.  

2. The cobble feature appears to be a naturally occurring overbank deposit 

resulting from a flood event(s) within the Buttermilk Creek valley that was 

later modified by early human occupants creating the 2-x-2-m feature.  

3. The function and/or use of the cobble feature is unknown. However, the 

spatial distribution of artifacts suggests activity areas or toss zones do exist 

around the cobble feature. Artifact patterns illustrate a clear distribution of 

artifacts around the cobble feature and accompanying rock clusters with a 

clear absence of artifacts directly of the surface of the cobble feature and 

surrounding rock clusters. Faunal remains appear to be distributed almost 

solely along the southwestern section of the excavation grid while lithic 

artifacts are more densely concentrated around the northern section. The shape 

of the feature also suggests a planned structure with the placement of larger 

rocks around the exterior boundaries of the feature as potential weights or 

supports.  

4. Structures most similar to the cobble feature occur in the Périgord region of 

Western Europe occurring within the Early to Middle Magdalenian periods 

and are constructed out of cobbles. Stone and earthen structures have been 
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constructed around North America dating from Clovis to Historic periods, 

however, these structures bear little resemblance to the cobble feature in Area 

12 aside from Kincaid shelter.  

 

Potential Future Research 

 This thesis is part of an ongoing investigation within the Gault site to understand 

the complex geological processes and multiple occupations that have been recorded thus 

far. While the main goal of this thesis is focused on the stratigraphy and cobble feature, 

research into Area 12 is just beginning. Continued research is necessary to fully identify 

the occupational horizons present at Area 12.  

 Future researchers may complete a refitting analysis to determine the level of 

movement providing an additional line of evidence for the stratigraphic sequence of Area 

12. Through my soil descriptions and comparisons, I believe trenching or test units 

running east to west across the valley of the Gault site may be necessary in order to 

identify exactly where the creek has meandered and in what directions the creek was 

flowing. Soil descriptions would also benefit from additional hydrometer analysis, 

particle size analysis, and calcium carbonate content measurements. The lithic 

assemblage has only just begun to be analyzed and future research could range from 

micro-debitage analysis to use-wear analysis to blade identification.  

During my research, I observed that the lithic assemblage from Area 12 notably 

contained an extraordinarily large number of snapped blades present throughout many 

levels. Most of these blades are currently unidentified. This is an important avenue to 

explore especially since several of these snapped blades occur on and around the cobble 



	

	 188	

feature. It would also be beneficial to combine the lithic assemblage with the faunal 

assemblage (after identification) to understand exactly what kind of activities were taking 

place on and around the feature. While several of these studies were started during my 

thesis research, the scope of the projects could not be adequately finished within the 

given time frame. 

 

Summary 

In conclusion, this thesis provides a complete history for the excavation of Area 

12 located at the Gault site in Central Texas. This research includes a record of artifacts 

recovered (n=130,704), preliminary analyses of those artifacts, as well as a discussion 

and analysis of the cobble feature. From this research, I propose the cobble feature was 

modified by early human occupants from a naturally occurring disconformity deposited 

approximately 14,900 cal B.P. and artifact patterns surrounding the cobble feature 

suggest the feature was the focal point in which activities were centered around.  My 

hope is this research sparks the interest of many more inquiries into the cobble feature 

potentially identifying its exact age of use and the functionality behind this geometric 

phenomenon.  
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APPENDIX SECTION 

 

APPENDIX A: EXCAVATION LEVELS BY ELEVATION AND LOT NUMBERS 
 
 

Figures within this appendix represent each excavation unit illustrated by 

elevation and plotted along each north line. Each unit varies from 5 to 25-cm in thickness 

based on excavated levels. Additionally, each unit contains the lot number assigned to all 

artifacts and soil samples collected from the level.  In several instances, more than one lot 

number was assigned to a single level. Additional lot numbers are found at the bottom of 

each figure. 
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Figure App A.1. Excavation levels by elevation illustrating N1159 line. 
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Figure App A.2. Excavation levels by elevation illustrating N1160 line. 
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Figure App A.3. Excavation levels by elevation illustrating N1161 line. 
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Figure App A.4. Excavation levels by elevation illustrating N1162 line. 
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Figure App A.5. Excavation levels by elevation illustrating N1163 line.
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Figure App A.6. Excavation levels by elevation illustrating N1164 line. 
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Figure App A.7. Excavation levels by elevation illustrating N1165 line. 
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APPENDIX B: DATUM ATTRIBUTES 

 

 Appendix B provides locations for the datum points (Table App B.1) and lists 

attributes (Figure App B.1) for each datum currently located within the premises of the 

Gault site. Each description includes the assigned number for each datum, geographical 

coordinates, elevation, physical description, and concludes with a brief explanation as to 

which excavation the datum applies towards.  
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Table App B.1. Datum Locations and Descriptions for Gault Site. Modified from GSAR records. 

Datum Northing  Easting Elevation (m) Description Application 

1   929.220     917.514     100.000   Nail in oak tree Lindsey Pit 
2  1000.000    1000.000      99.127   Rebar in ground Arbitrary point 
3  1014.422    1000.020      97.015   Rebar in ground Arbitrary point 
4  1025.106     972.289      96.847   Nail in ground Arbitrary point 
5  1047.106     972.289      96.202   Nail in ground Backsight for Datum 4 
6*  1013.406     999.486      96.983   Rebar in concrete Lindsey Pit; Backsight Area 12 profiles 
7   991.527     999.485      99.829   Nail in concrete Backsight for Datum 6 
8  1154.035    1087.465      94.827   Rebar in ground BCAT 1 (Area 11) 
9  1142.003     984.866      97.336   Rebar in concrete Unknown 
10*  1170.024    1141.037      94.016   Rebar in concrete BCAT 18 (Area 12) profiles 
11  1070.903    1050.696      95.553   Rebar in concrete Arbitrary point 
*Datums used for this thesis 		 		 		
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Figure App B.1. Location of current datum reference points at the Gault site.   
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APPENDIX C: FIELD SOIL AND SAMPLE RECORDING FORM 
 

 

I created the following Archaeological Field Soil and Sample Recordation Form 

to standardize my method for profile documentation. Profile descriptions follow 

guidelines set forth by the National Soil Survey Center Field Book for Describing and 

Sampling Soils (Schoeneberger et al. 2012). This form enabled me to generate a strategy 

for recording and documenting the varying soil attributes desired for this project in a 

consistent manner. While this form is not comprehensive, I included a notes section to 

record additional attributes identified in the field and further markers for a more 

comprehensive description (e.g. densities of inclusions/mottling and soil consistencies). 

Terminologies and categories used in this form can be further explained in Schoeneberger 

et al. 2012.  
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Figure App C.1. Archaeological field soil and sample recording form.
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APPENDIX D: GEOLOGIC PROFILE DESCRIPTIONS 
 
 

Appendix D provides an overview of soil profile descriptions from 2015 to 2016 

excavations. Descriptions begin with zones which were numerically assigned from top to 

bottom for each profile to identify soil horizons. Descriptions then follow with the depth 

of each zone, color as defined by Munsell Soil Color Charts (Munsell Color 1990) on wet 

and dry profiles, texture, sedimentary and soil structure, percentage and type of mottling.  

Descriptions conclude with the type of lower boundary for each zone, identified soil 

horizon if applicable, and lastly the contents found within each zone including all 

artifacts, organic matter, and modern elements.  
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Table App D.1. Profile A Descriptions: N1166 E1124. 

Zone 
Depth 
 (m) 

Field 
Color: 
Moist 

Field 
Color: 

Dry Texture 
Sediment 
Structure 

Soil 
Structure 

Mottling 
(%) 

Lower 
Boundary 

Coarse 
Frags 
(%) Contents 

Soil 
Horizon 

I 

94.22 
(ground 
surface) 
- 93.67 

5YR2.5/
1 Black 

10YR2/
1 Black 

Silty 
clay 
loam 

Thick 
Subangular 
- angular 
blocky 

10 
Very 

abrupt, 
irregular 

30-35 

Lithic fragments, 
organic matter, 

pebbles, angular 
limestone 

fragments, modern 
glass, crushed 

limestone, metal 
rings, and stainless 

steel nail 

O/Ap; 
decompos
ed organic 

matter 
with high 
level of 

disturbanc
e 

II 93.67 - 
93.50  

10YR3/
3 Dark 
brown 

10YR3/
3 Dark 
brown 

Silty 
clay Medium 

Subangular 
- angular 
blocky 

20 
Clear, 

wavy to 
irregular 

5-20 

Lithic fragments, 
organic matter, 
small limestone 
granules, metal 

rings, and stainless 
steel nails 

Bk; 
Possible 
leaching 

from 
previous 

zone 

III 93.50 - 
92.96 

10YR5/
3 

Brown 

10YR5/
3 

Brown  

Sandy 
loam 

Medium - 
thick Granular  5 

Clear to 
wavy 

boundary 
5-15 

Calcium carbonate, 
possible 

krotovinas, clay 
nodules, one chert 
flake, metal rings, 
and stainless steel 

nails 

N/A 

IV 93.33 - 
92.96  

10YR5/
3 

Brown 

10YR5/
3 

Brown 

Sandy 
clay 
loam 

Medium Granular 5 

Clear to 
diffuse 
wavy 

boundary 

10-20 

Lithic fragments, 
pebbles, calcium 

carbonate, silt 
nodules, fine roots, 

metal rings, and 
stainless steel nails 

N/A 
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Table App D.2. Profile B Descriptions: N1161 E1124. 

Zone 
Depth 

(m) 

Field 
Color: 
Moist 

Field 
Color: 

Dry Texture 
Sediment 
Structure 

Soil 
Structure 

Mottling 
(%) 

Lower 
Boundary 

Coarse 
Frags 
(%) Contents 

Soil 
Horizon 

I 

94.19 
(ground 
surface) 
- 93.35 

5YR2.
5/1 

Black 

10YR2/1 
Black 

Silty 
clay 
loam 

Thick 
Subangular 

blocky - 
granular 

10 Very 
abrupt 20-30 

Lithic 
artifacts 

(flakes and 1 
projectile 

point distal 
frag), organic 

matter, 
botanicals, 

pebbles, 
limestone 
fragments, 
glass, clay 

nodules 

O/Ap; 
decompose
d organic 

matter with 
high level 

of 
disturbance 

II 93.35 - 
92.88 

10YR5
/4 

Yellow
ish 

brown 

10YR5/4 
Yellowish 

brown 

Silty 
clay  Thick Granular  1 Very 

abrupt 30-40 

Very fine 
roots, large 

cobbles, 
krotovina, 
calcium 

carbonate 

Bk; 
accumulatio

n of clays 
and calcium 
carbonate 

III 92.90 - 
92.56 

10YR5
/8 

Yellow
ish 

brown 

10YR5/6 
Yellowish 

brown 

Sandy 
clay Thick 

Subangular 
blocky - 
granular 

1 Diffuse 5-10 Calcium 
carbonate B 

IV 92.56 - 
92.36 

10YR5
/2 

Grayis
h 

brown 

10YR5/4 
Yellowish 

brown 

Silty 
clay  Medium 

Subangular 
blocky - 
granular 

5-10 Artificial 5 
Calcium 

carbonate, 
Iron 

Bk; 
accumulatio

n of clays 
and calcium 
carbonate 
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Table App D.3. Profile C Descriptions: N1160 E1124. 

Zone 
Depth 

(m) 

Field 
Color: 
Moist 

Field 
Color: 

Dry Texture 
Sediment 
Structure 

Soil 
Structure 

Mottling 
(%) 

Lower 
Boundary 

Coarse 
Frags 
(%) Contents Soil Horizon 

I 

94.15 
(ground 
surface) 
- 93.56 

5YR2.5/1 
Black 

10YR2/1 
Black 

Silty 
clay 
loam 

Thick 
Subangular 

blocky - 
granular 

10 Very 
abrupt 25-30 

Lithic artifacts, 
organic matter, 

botanicals, 
pebbles, 

limestone 
fragments, 

crushed shell, 
modern glass, 

tarp fabric, clay 
nodules 

O/A; 
decomposed 

organic matter 
with high level 
of disturbance 

II 93.56-
93.45 

10YR4/4 
Dark 

Yellowish 
Brown 

10YR3/3 
Dark 
Olive 

Brown 

Silty 
clay 

Thin - 
medium 

Blocky - 
granular 20 Artificial 5 

Lithic artifacts, 
organic matter, 

calcium 
carbonate 
nodules 

Bk 
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APPENDIX E: FIELD SKETCH PROFILES 
 

 

Appendix E provides six soil profiles originating from field sketches in Area 12. 

Three profiles (Figure App E.1-E.3) were recorded by Vilsack along the eastern half of 

the excavation block in 2015. Three profiles (Figure App E.4-E.6) were recorded by 

Lohse and Wernecke in 2001. Field sketches include zone identifications, soil colors, 

textures, mottling, disturbances, inclusions, and elevations.   



	

	 207	

 

 
 
Figure App E.1. N1166 E1124 North wall profile field sketch by Vilsack: 2015.  
 



	

	 208	

 

Figure App E.2. N1161 E1124 South wall profile field sketch by Vilsack: 2015.  
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Figure App E.3. N1160 E1124 East wall profile field sketch by Vilsack: 2015.  
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Figure App E.4. N1161 E1123 South wall profile field sketch by Wernecke: 2001. 
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Figure App E.5. N1161 E1123 East wall profile field sketch by Wernecke: 2001.  
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Figure App E.6. N1164 E1118 North wall profile field sketch by Lohse: 2001. 
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APPENDIX F: SFM PROFILES 

 
 
 The following profiles have been compiled using SfM photogrammetry within 

Agisoft. These profiles are illustrated without zone differentiations, artifacts, and 

disturbances identified.  
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Figure App F.1. SfM profile from unit N1166 E1124 of the Mercyhurst excavations.  

94.26 m 
N1166 E1124 North Wall Profile 
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Figure App F.2. SfM profile from unit N1161 E1124 of Area 12.  

94.14 m 
N1161 E1124 South Wall Profile 
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Figure App F.3. SfM profile from unit N1160 E1124 of Area 12. 

94.14 m 

N1160 E1124 East Wall Profile 
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APPENDIX G: ATTRIBUTES FOR GROUND CONTROL POINTS 
 

Ground control points (GCPs) are reference points located within the profile that 

were established with a TDS.  GCPs are identified by alphabetical identification ‘A to S’ 

(omitting the letter ‘Q’ to avoid confusion with the letter ‘O’). Each letter was either 

recorded on the head of a stainless steel nail or a large protruding rock in strategic 

locations across the profile to ensure total coverage. Each GCP was recorded by northing, 

easting, and elevation measurements as listed below.  Points A to F were recorded on the 

south wall of Profile N1161 E1124. Points G to L were recorded on the east wall of 

Profile N1160 E1124. Lastly, points M to S were recorded on the north wall of Profile 

N1166 E1124.  
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Table App G.1. Attributes for Ground Control Points for SfM Models.  
Area 12 Ground Control Points for Soil Profiles 

Point  Northing (X) Easting (Y) Elevation (Z) Datum Below Datum (cm) Below Datum (m) 

A 1161.000 1124.890 93.3 94.50 120.00 1.200 
B 1161.000 1124.470 93.2 94.50 135.00 1.350 
C 1161.000 1124.695 93.0 94.50 149.50 1.495 
D 1161.000 1124.470 92.8 94.50 171.00 1.710 
E 1161.000 1124.885 92.7 94.50 182.50 1.825 
F 1161.000 1124.585 92.5 94.50 204.00 2.040 
G 1160. 69 1125.000 93.8 94.50 75.00 0.750 
H 1160.560 1125.000 93.8 94.50 74.00 0.740 
I 1160.335 1125.000 93.9 94.50 57.00 0.570 
J 1160.880 1125.000 94.1 94.50 45.00 0.450 
K 1160.294 1125.000 93.5 94.50 98.50 0.985 
L 1160.540 1125.000 94.0 94.50 48.00 0.480 
M 1167.000 1124.394 94.2 94.50 33.00 0.330 
N 1167.000 1124.645 94.0 94.50 53.00 0.530 
O 1167.000 1124.370 93.9 94.50 64.00 0.640 
P 1167.000 1124.505 93.3 94.50 125.00 1.250 
R 1167.000 1124.100 93.6 94.50 93.00 0.930 
S 1167.000 1124.730 93.5 94.50 100.00 1.000 
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APPENDIX H: MAGNETIC SUSCEPTIBILITY RESULTS AND GRAPHS 
 
 

Appendix H includes all of the results from magnetic susceptibility testing. These 

results include low frequency results (Table App H.1-H.2) and high frequency results 

(Table App H.3-H.4) from Profile A, B and C. Appendix H secondarily includes the 

calculated results for mass specific susceptibility results both low frequency (Table App 

H.5-H.6) and high frequency (Table App H.7-H.8) for Profiles A, B, and C. Lastly, 

Appendix H illustrates the resulting graphs from dual magnetic susceptibility testing 

(Figure App H.1-H.3).  
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Table App H.1. Profile A: Low Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B.  

Magnetic Susceptibility Samples  
*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample 
# 

Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

A1 0.1 126.5 0.0 127.3 0.1 126.9 0.0 126.1 0.0 125.8 0.1 
A2 -0.1 160.3 0.0 161.3 0.0 161.0 0.1 159.8 0.1 160.0 0.4 
A3 0.0 169.7 -0.2 167.9 -0.2 170.2 0.1 168.5 0.1 170.0 0.2 
A4 0.1 192.1 0.0 194.2 0.0 194.4 0.1 192.6 0.1 194.5 0.2 
A5 0.1 147.4 0.2 147.5 0.3 148.2 0.4 148.4 0.3 147.3 0.2 
A6 -0.1 105.7 0.0 104.9 0.0 105.1 0.1 105.1 0.2 105.1 0.1 
A7 -0.1 90.0 -0.6 89.1 -0.1 89.6 0.3 89.3 0.1 89.3 -0.1 
A8 -0.1 81.5 -0.1 81.4 0.0 81.1 0.3 81.0 0.2 81.7 0.2 
A9 -0.1 81.0 0.0 81.1 -0.1 80.8 -0.1 80.9 -0.2 81.0 -0.1 

A10 -0.1 75.5 -0.1 75.6 0.1 75.9 0.0 75.5 -0.1 75.6 0.2 
A11 -0.1 72.0 -0.2 72.5 -0.2 72.6 -0.1 73.4 -0.1 72.8 0.0 
A12 -0.1 69.8 -0.1 69.7 -0.2 69.8 -0.1 68.9 -1.1 68.7 -1.0 
A13 -0.1 72.9 -0.1 72.8 -0.1 72.9 0.0 73.0 0.0 72.8 0.0 
A14 -0.1 57.2 0.0 57.3 0.0 57.5 0.2 57.2 0.2 57.5 0.3 
A15 -0.1 44.6 -0.1 45.0 0.0 44.5 0.1 44.8 0.2 45.2 0.2 
A16 0.0 44.7 0.1 44.3 0.2 44.4 0.2 44.5 0.2 44.6 0.3 
A17 -0.1 36.1 0.0 36.2 -0.1 36.3 0.0 36.3 0.0 36.3 0.1 

A18 0.0 28.5 0.0 28.5 0.1 28.7 0.1 28.7 0.1 28.7 0.2 
A19 0.1 28.5 0.0 28.7 0.1 28.7 0.2 28.9 0.2 28.8 0.3 
A20 -0.1 31.1 0.1 31.3 0.0 31.3 0.1 31.3 0.1 31.4 0.2 
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Table App H.1. Profile A: Low Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B 
Continued.  

Magnetic Susceptibility Samples con't. 
*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample 
# 

Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

A21 -0.2 39.2 -0.1 39.2 0.0 39.4 0.0 39.3 0.1 39.5 0.1 
A22 0.0 43.5 0.0 43.6 0.0 43.6 0.1 43.7 0.1 43.6 0.2 
A23 0.0 35.1 0.0 35.0 0.2 35.0 0.1 35.4 0.2 35.1 0.2 
A24 -0.1 18.0 -0.1 18.1 0.2 18.0 0.0 18.1 0.1 18.2 0.1 
A25 0.1 15.7 -0.1 15.5 0.1 15.7 0.2 15.7 0.2 15.7 0.2 
A26 0.1 11.8 -0.1 11.8 0.1 11.9 0.1 11.9 0.3 11.0 0.2 
A27 0.0 8.9 -0.1 8.9 0.0 8.8 0.1 8.9 0.2 9.1 0.2 
A28 -0.1 7.5 0.0 7.7 0.1 7.6 0.0 7.6 0.1 7.6 0.1 
A29 -0.2 8.6 -0.1 8.6 -0.1 8.8 0.0 8.8 0.0 8.7 0.1 
A30 -0.1 8.3 -0.1 8.3 0.0 8.5 0.0 8.4 0.0 8.4 0.1 
A31 0.0 8.8 0.0 8.7 0.0 8.9 0.0 8.9 0.1 8.8 0.1 
A32 -0.1 8.3 -0.2 8.4 0.1 8.4 0.0 8.5 0.0 8.4 0.0 
A33 -0.2 8.2 -0.1 8.2 -0.2 8.3 -0.1 8.2 -0.1 8.4 -0.1 
A34 0.1 8.2 0.0 8.4 0.2 8.5 0.1 8.5 0.2 8.4 0.2 
A35 0.0 6.4 0.1 6.4 0.1 6.5 0.0 6.5 0.1 6.4 0.2 
A36 0.1 5.6 0.2 5.7 0.1 5.8 0.2 5.7 0.2 5.8 0.3 
A37 0.0 5.3 -0.2 5.4 0.0 5.4 0.1 5.4 0.0 5.6 0.1 
A38 -0.2 4.6 0.0 4.5 -0.1 4.5 -0.1 4.5 0.0 4.6 0.1 
A39 0.0 5.6 0.1 5.6 0.2 5.6 0.1 5.7 0.2 5.6 0.3 
A40 0.0 5.0 0.0 4.9 0.0 5.0 0.1 5.0 0.1 5.0 0.2 
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Table App H.2. Profile B and C: Low Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B. 
Magnetic Susceptibility Samples con't. 

*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample # 
Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

B1 -0.1 26.5 0.0 26.4 -0.1 26.6 -0.1 26.5 0.0 26.6 -0.1 
B2 0.0 21.1 -0.1 21.1 -0.2 20.9 -0.2 20.7 -0.3 20.8 -0.3 
B3 -0.1 12.0 -0.2 11.9 -0.2 11.8 -0.3 11.8 -0.3 11.9 -0.1 
B4 0.0 10.7 -0.1 10.7 -0.1 10.7 -0.1 10.6 -0.1 10.6 -0.2 
B5 0.0 7.7 0.0 7.8 0.1 7.7 -0.2 7.7 0.0 7.7 0.0 
B6 0.0 6.2 0.0 6.4 -0.1 6.4 -0.2 6.2 -0.2 6.3 0.1 
B7 -0.1 6.4 -0.2 6.2 -0.2 6.3 -0.2 5.5 -0.9 5.4 -1.2 
B8 0.1 5.1 0.1 5.0 -0.2 4.9 0.0 5.1 -0.1 5.1 0.1 
B9 0.0 4.4 0.0 4.6 -0.2 4.4 -0.1 4.7 0.0 4.5 -0.1 

B10 0.1 4.5 0.0 4.5 0.1 4.5 0.1 4.5 0.1 4.6 0.3 
B11 -0.1 4.9 -0.2 4.7 -0.4 4.7 -0.3 4.7 -0.4 4.7 -0.3 
B12 -0.1 4.5 -0.2 4.7 -0.1 4.5 -0.1 4.5 -0.3 4.4 0.0 
B13 -0.1 5.0 -0.1 5.0 -0.1 5.0 -0.1 5.0 -0.1 4.9 -0.2 
B14 -0.1 5.5 0.1 5.5 0.0 5.4 -0.1 5.5 -0.1 5.2 -0.1 
B15 0.0 5.3 -0.2 5.4 0.0 5.4 0.0 5.4 -0.1 5.3 -0.1 
B16 0.0 6.1 0.2 6.3 0.2 6.2 -0.1 6.1 -0.1 6.0 -0.2 
B17 0.1 6.8 0.2 6.8 0.1 6.8 0.1 6.7 0.0 6.7 -0.1 
B18 -0.1 7.0 -0.1 7.0 -0.2 7.3 -0.1 7.2 -0.3 7.0 -0.2 
B19 -0.1 8.6 0.1 8.6 0.1 8.5 -0.1 8.6 0.1 8.6 0.1 
B20 -0.1 7.8 0.0 7.8 -0.1 7.8 -0.2 7.8 -0.2 7.6 -0.3 
B21 0.0 7.5 0.1 7.5 -0.1 7.4 -0.2 7.5 -0.2 7.3 -0.4 
C1 -0.1 132.4 0.0 132.4 0.0 132.2 -0.1 132.4 0.0 131.6 -0.9 
C2 -0.1 135.4 -0.2 135.5 -0.3 136.8 -0.3 135.5 -0.3 136.2 0.6 
C3 -0.1 62.2 0.0 63.3 0.0 63.2 -0.1 63.0 -0.3 62.9 -0.4 
C4 0.0 66.3 0.1 66.4 0.0 66.3 -0.1 66.3 -0.1 66.4 -0.1 
C5 0.1 49.7 0.0 49.8 0.0 49.7 -0.1 49.5 -0.1 50.1 0.0 
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Table App H.3. Profile A: High Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B. 
Magnetic Susceptibility Samples 

*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 
Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

A1 0.0 112.4 0.0 112.2 0.0 112.5 0.1 113.3 0.1 112.4 0.1 
A2 0.0 142.3 0.1 142.0 0.0 143.4 0.1 142.3 0.2 143.6 0.3 
A3 -0.1 150.6 0.1 149.9 0.2 149.8 0.3 151.1 0.5 150.1 0.7 
A4 0.0 171.6 -0.2 173.1 -0.1 173.0 -0.6 170.9 -0.9 172.1 -1.2 
A5 -0.1 132.4 -0.1 131.4 -0.1 132.3 -0.2 132.2 -0.1 132.1 -0.1 
A6 0.0 94.3 0.1 94.4 0.2 93.7 0.3 94.7 0.4 94.0 0.5 
A7 0.0 80.0 0.1 80.0 0.1 80.1 0.2 80.9 0.3 90.6 10.3 
A8 0.1 72.4 0.2 73.2 0.4 72.7 0.4 73.4 0.7 73.0 0.8 
A9 -0.1 73.3 0.1 73.4 0.2 72.9 0.3 73.1 0.4 73.2 0.5 

A10 0.0 67.7 -0.1 67.6 -0.2 67.5 -0.3 67.3 -0.5 67.1 -0.8 
A11 -0.1 64.9 -0.2 65.3 -0.4 65.1 -0.5 64.5 -0.7 64.9 0.0 
A12 -0.1 63.2 -0.2 63.0 -0.2 63.2 -0.2 63.1 -0.2 63.1 -0.1 
A13 -0.1 66.3 -0.1 65.7 0.0 66.3 0.0 66.4 0.1 66.0 0.1 
A14 0.0 51.9 0.0 51.9 0.2 52.1 0.3 52.3 0.4 52.5 0.6 
A15 -0.1 41.0 -0.1 40.7 -0.2 40.6 -0.2 40.5 -0.3 40.9 -0.2 
A16 0.1 40.7 0.5 41.3 0.6 41.2 0.8 41.3 0.9 41.4 1.0 
A17 0.1 33.6 0.1 33.7 0.4 33.7 0.6 34.2 0.8 34.2 1.1 
A18 0.1 26.3 0.1 26.6 0.4 27.0 0.7 27.0 1.0 27.3 1.2 
A19 0.1 26.6 0.2 26.9 0.4 26.9 0.7 27.2 1.0 27.6 1.3 
A20 -0.1 28.6 -0.1 28.6 -0.2 28.7 -0.2 28.2 -0.1 28.6 -0.1 
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Table App H.3. Profile A: High Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B 

Continued. 
Magnetic Susceptibility Samples con't. 

*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 
Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

A21 0.0 35.7 -0.1 36.0 0.1 36.5 0.3 36.1 -0.1 35.7 -0.5 
A22 -0.1 39.6 -0.3 39.0 -0.5 39.1 -0.7 39.1 -0.6 38.7 -0.6 
A23 0.0 32.0 0.4 32.4 0.7 32.8 0.9 32.6 1.1 33.1 1.2 
A24 -0.2 16.5 -0.3 16.7 0.1 16.7 0.2 16.8 0.2 16.6 -0.1 
A25 -0.1 14.3 0.0 14.1 -0.1 14.4 0.1 14.7 0.3 14.9 0.8 
A26 0.0 11.1 0.5 11.7 0.8 11.9 0.9 11.7 0.9 11.7 0.7 
A27 -0.1 8.1 -0.4 7.9 -0.6 7.8 -0.6 7.6 -0.7 7.7 -0.6 
A28 0.0 7.2 -0.1 7.2 0.1 7.4 0.2 7.5 0.5 7.8 0.8 
A29 0.0 8.0 -0.2 7.8 -0.5 7.5 -0.6 7.4 -0.9 7.1 -1.2 
A30 0.0 7.9 0.2 8.1 0.3 8.3 0.6 8.5 0.8 8.7 0.9 
A31 0.0 8.1 0.0 8.2 0.1 8.3 0.2 8.5 0.3 8.5 0.5 
A32 -0.1 7.8 0.0 7.9 0.0 7.9 0.2 8.1 0.3 8.4 0.5 
A33 0.0 7.8 0.1 7.9 0.3 8.0 0.4 8.2 0.5 8.3 0.8 
A34 0.0 7.6 0.0 7.8 0.2 8.0 0.3 8.0 0.4 8.1 0.5 
A35 -0.1 5.8 -0.2 5.8 -0.2 5.7 -0.3 5.7 -0.3 5.5 -0.4 
A36 -0.1 5.1 -0.3 4.8 -0.5 4.7 -0.6 4.6 -0.7 4.5 -0.8 
A37 -0.1 5.0 -0.2 4.9 -0.2 4.9 -0.3 4.9 -0.3 4.8 -0.4 
A38 -0.1 4.4 -0.1 4.3 -0.1 4.2 -0.1 4.2 -0.2 4.2 -0.2 
A39 -0.1 5.0 -0.2 5.0 -0.2 4.9 -0.2 4.8 -0.3 4.8 -0.4 
A40 -0.1 4.5 -0.2 4.3 -0.4 4.2 -0.5 4.1 -0.7 4.0 -0.8 
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Table App H.4. Profile B and C: High Frequency Magnetic Susceptibility Sample Recordings as Tested with the MS2B. 
Magnetic Susceptibility Samples con't.  

*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 
Air #1 
Record 

Sample #1 
Record 

Air #2 
Record 

Sample #2 
Record 

Air #3 
Record 

Sample #3 
Record 

Air #4 
Record 

Sample #4 
Record 

Air #5 
Record 

Sample #5 
Record 

Air #6 
Record 

B1 0.0 25.1 0.5 25.3 0.7 25.5 1.0 25.8 1.2 25.9 1.4 
B2 0.1 20.0 0.2 20.0 0.3 20.1 0.3 20.7 1.3 21.3 1.7 
B3 -0.1 11.5 0.0 11.7 0.1 11.7 0.3 11.8 -0.1 11.7 0.1 
B4 0.0 10.1 -0.2 10.0 -0.4 9.8 -0.5 9.6 -0.6 9.6 -0.7 
B5 -0.1 7.3 -0.2 7.1 -0.3 7.0 -0.4 7.0 -0.4 6.9 -0.5 
B6 0.0 6.2 0.1 6.3 0.1 6.3 0.1 6.3 0.2 6.4 0.3 
B7 0.0 6.4 0.0 6.4 0.0 6.4 0.2 6.5 0.2 6.6 0.3 
B8 0.1 5.0 0.1 5.0 0.2 5.1 0.3 5.2 0.4 5.2 0.5 
B9 0.1 4.6 0.1 4.7 0.2 4.8 0.3 4.9 0.4 5.0 0.4 

B10 0.0 4.4 0.0 4.3 0.0 4.2 -0.2 4.1 -0.3 4.0 -0.5 
B11 -0.1 4.6 -0.3 4.4 -0.6 4.1 -0.8 4.0 -0.9 3.8 -1.2 
B12 -0.1 4.5 -0.1 4.5 -0.2 4.4 -0.2 4.5 -0.1 4.4 -0.2 
B13 0.1 5.0 0.0 5.2 0.1 5.1 0.2 5.2 0.3 5.3 0.3 
B14 0.0 5.2 0.1 5.3 0.1 5.4 0.2 5.5 0.4 5.6 0.4 
B15 0.2 5.4 0.2 5.5 0.4 5.7 0.4 5.9 0.6 6.0 0.8 
B16 0.0 6.1 0.2 6.2 0.4 6.4 0.5 6.6 0.8 6.9 1.1 
B17 -0.1 6.5 0.0 6.6 0.1 6.7 0.2 6.7 0.3 6.8 0.3 
B18 0.0 7.0 -0.2 6.7 -0.3 6.7 -0.5 6.4 -0.7 6.4 -0.6 
B19 -0.1 8.2 -0.2 8.2 -0.2 8.1 -0.3 8.0 -0.3 8.1 -0.2 
B20 0.0 7.7 0.1 7.8 0.2 8.0 0.3 8.0 0.5 8.2 0.6 
B21 0.0 7.3 0.1 7.3 0.1 7.4 0.1 7.4 0.2 7.5 0.2 
C1 -0.1 118.0 0.1 117.9 0.1 118.8 0.1 118.0 0.1 118.1 0.1 
C2 -0.1 121.0 -0.1 121.2 0.0 121.3 0.2 121.3 0.4 121.4 0.4 
C3 0.0 56.9 0.0 57.0 0.1 57.1 0.3 57.3 0.3 57.3 0.5 
C4 0.0 59.6 -0.5 59.7 -0.2 59.0 -0.8 59.3 -0.6 59.4 -0.6 
C5 0.0 45.7 0.2 45.3 0.4 45.2 -1.8 46.9 1.9 48.0 2.3 
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Table App H.5. Profile A: Low Frequency Calculated Mass Specific Susceptibility Samples. 
Calculated Mass Specific Susceptibility Samples 
*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume                
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 

Low Frequency 
Average (10^-

5) 

Xlf (Mass Specific 
Susceptibility) [m3kg^-

1*(10^-8)] 

A1 8.30 0.0083 8.0 0.000008 1037.50 126.48 121.908 
A2 8.70 0.0087 8.0 0.000008 1087.50 160.41 147.503 
A3 8.80 0.0088 8.0 0.000008 1100.00 169.28 153.891 
A4 8.60 0.0086 8.0 0.000008 1075.00 193.49 179.991 
A5 8.90 0.0089 8.0 0.000008 1112.50 147.49 132.575 
A6 9.50 0.0095 8.0 0.000008 1187.50 105.12 88.522 
A7 8.90 0.0089 8.0 0.000008 1112.50 89.54 80.485 
A8 8.90 0.0089 8.0 0.000008 1112.50 81.25 73.034 
A9 8.90 0.0089 8.0 0.000008 1112.50 81.06 72.863 

A10 8.70 0.0087 8.0 0.000008 1087.50 75.63 69.545 
A11 8.60 0.0086 8.0 0.000008 1075.00 72.79 67.712 
A12 8.90 0.0089 8.0 0.000008 1112.50 69.79 62.733 
A13 8.80 0.0088 8.0 0.000008 1100.00 72.93 66.300 
A14 8.60 0.0086 8.0 0.000008 1075.00 57.24 53.247 
A15 8.70 0.0087 8.0 0.000008 1087.50 44.77 41.168 
A16 8.80 0.0088 8.0 0.000008 1100.00 44.33 40.300 
A17 8.80 0.0088 8.0 0.000008 1100.00 36.26 32.964 
A18 8.40 0.0084 8.0 0.000008 1050.00 28.54 27.181 
A19 9.10 0.0091 8.0 0.000008 1137.50 28.58 25.125 
A20 9.10 0.0091 8.0 0.000008 1137.50 31.21 27.437 
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Table App H.5. Profile A: Low Frequency Calculated Mass Specific Susceptibility Samples Continued. 
Calculated Mass Specific Susceptibility Samples con't. 

*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume                
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 

Low Frequency 
Average (10^-

5) 

Xlf (Mass Specific 
Susceptibility) [m3kg^-

1*(10^-8)] 

A21 8.40 0.0084 8.0 0.000008 1050.00 39.33 37.457 
A22 8.50 0.0085 8.0 0.000008 1062.50 43.54 40.979 
A23 8.80 0.0088 8.0 0.000008 1100.00 35 31.818 
A24 8.50 0.0085 8.0 0.000008 1062.50 18.04 16.979 
A25 8.70 0.0087 8.0 0.000008 1087.50 15.55 14.299 
A26 9.50 0.0095 8.0 0.000008 1187.50 11.57 9.743 
A27 9.80 0.0098 8.0 0.000008 1225.00 8.86 7.233 
A28 9.10 0.0091 8.0 0.000008 1137.50 7.56 6.646 
A29 9.00 0.0090 8.0 0.000008 1125.00 8.75 7.778 
A30 9.10 0.0091 8.0 0.000008 1137.50 8.4 7.385 
A31 8.30 0.0083 8.0 0.000008 1037.50 8.79 8.472 
A32 9.10 0.0091 8.0 0.000008 1137.50 8.43 7.411 
A33 9.10 0.0091 8.0 0.000008 1137.50 8.39 7.376 
A34 10.60 0.0106 8.0 0.000008 1325.00 8.27 6.242 
A35 9.80 0.0098 8.0 0.000008 1225.00 6.36 5.192 
A36 10.00 0.0100 8.0 0.000008 1250.00 5.54 4.432 
A37 10.10 0.0101 8.0 0.000008 1262.50 5.43 4.301 
A38 8.80 0.0088 8.0 0.000008 1100.00 4.59 4.173 
A39 10.00 0.0100 8.0 0.000008 1250.00 5.47 4.376 
A40 8.80 0.0088 8.0 0.000008 1100.00 4.92 4.473 
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Table App H.6. Profile B and C: Low Frequency Calculated Mass Specific Susceptibility Samples. 
Calculated Mass Specific Susceptibility Samples con't. 

*Low Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume                
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 

Low Frequency 
Average (10^-

5) 

Xlf (Mass Specific 
Susceptibility) [m3kg^-

1*(10^-8)] 
B1 9.6 0.0096 8.0 0.000008 1200.00 26.58 22.150 
B2 9.2 0.0092 8.0 0.000008 1150.00 21.11 18.357 
B3 9.7 0.0097 8.0 0.000008 1212.50 12.1 9.979 
B4 10 0.0100 8.0 0.000008 1250.00 10.76 8.608 
B5 10 0.0100 8.0 0.000008 1250.00 7.74 6.192 
B6 10.3 0.0103 8.0 0.000008 1287.50 6.39 4.963 
B7 10.7 0.0107 8.0 0.000008 1337.50 6.39 4.778 
B8 9.7 0.0097 8.0 0.000008 1212.50 5.06 4.173 
B9 9.7 0.0097 8.0 0.000008 1212.50 4.59 3.786 

B10 9.4 0.0094 8.0 0.000008 1175.00 4.42 3.762 
B11 10.5 0.0105 8.0 0.000008 1312.50 5.04 3.840 
B12 10 0.0100 8.0 0.000008 1250.00 4.67 3.736 
B13 10.6 0.0106 8.0 0.000008 1325.00 5.09 3.842 
B14 11 0.0110 8.0 0.000008 1375.00 5.46 3.971 
B15 10.4 0.0104 8.0 0.000008 1300.00 5.43 4.177 
B16 10.2 0.0102 8.0 0.000008 1275.00 6.12 4.800 
B17 9.8 0.0098 8.0 0.000008 1225.00 6.68 5.453 
B18 10.3 0.0103 8.0 0.000008 1287.50 7.27 5.647 
B19 11 0.0110 8.0 0.000008 1375.00 8.54 6.211 
B20 9.7 0.0097 8.0 0.000008 1212.50 7.9 6.515 
B21 9.2 0.0092 8.0 0.000008 1150.00 7.56 6.574 
C1 7.9 0.0079 8.0 0.000008 987.50 132.32 133.995 
C2 8.8 0.0088 8.0 0.000008 1100.00 136.05 123.682 
C3 8.1 0.0081 8.0 0.000008 1012.50 63.05 62.272 
C4 9.1 0.0091 8.0 0.000008 1137.50 66.37 58.347 
C5 9.3 0.0093 8.0 0.000008 1162.50 49.79 42.830 
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Table App H.7. Profile A: High Frequency Calculated Mass Specific Susceptibility Samples. 
Calculated Mass Specific Susceptibility Samples 
*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume 
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 
High Frequency 
Average (10^-5) 

Xhf (Mass Specific 
Susceptibility)                

[m3kg^-1*(10^-8)] 

A1 8.30 0.0083 8.0 0.000008 1037.50 112.51 108.4434 
A2 8.70 0.0087 8.0 0.000008 1087.50 142.61 131.1356 
A3 8.80 0.0088 8.0 0.000008 1100.00 150.02 136.3818 
A4 8.60 0.0086 8.0 0.000008 1075.00 172.62 160.5767 
A5 8.90 0.0089 8.0 0.000008 1112.50 132.2 118.8315 
A6 9.50 0.0095 8.0 0.000008 1187.50 93.97 79.1326 
A7 8.90 0.0089 8.0 0.000008 1112.50 81.15 72.9438 
A8 8.90 0.0089 8.0 0.000008 1112.50 72.51 65.1775 
A9 8.90 0.0089 8.0 0.000008 1112.50 72.94 65.5640 

A10 8.70 0.0087 8.0 0.000008 1087.50 67.74 62.2897 
A11 8.60 0.0086 8.0 0.000008 1075.00 65.31 60.7535 
A12 8.90 0.0089 8.0 0.000008 1112.50 63.3 56.8989 
A13 8.80 0.0088 8.0 0.000008 1100.00 66.14 60.1273 
A14 8.60 0.0086 8.0 0.000008 1075.00 51.9 48.2791 
A15 8.70 0.0087 8.0 0.000008 1087.50 40.93 37.6368 
A16 8.80 0.0088 8.0 0.000008 1100.00 40.51 36.8273 
A17 8.80 0.0088 8.0 0.000008 1100.00 33.38 30.3455 
A18 8.40 0.0084 8.0 0.000008 1050.00 26.27 25.0190 
A19 9.10 0.0091 8.0 0.000008 1137.50 26.44 23.2440 
A20 9.10 0.0091 8.0 0.000008 1137.50 28.68 25.2132 
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Table App H.7. Profile A: High Frequency Calculated Mass Specific Susceptibility Samples Continued. 
Calculated Mass Specific Susceptibility Samples con't. 

*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume 
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 

High 
Frequency 

Average (10^-
5) 

Xhf (Mass Specific 
Susceptibility)                

[m3kg^-1*(10^-8)] 

A21 8.40 0.0084 8.0 0.000008 1050.00 36.01 34.2952 
A22 8.50 0.0085 8.0 0.000008 1062.50 39.59 37.2612 
A23 8.80 0.0088 8.0 0.000008 1100.00 31.84 28.9455 
A24 8.50 0.0085 8.0 0.000008 1062.50 16.65 15.6706 
A25 8.70 0.0087 8.0 0.000008 1087.50 14.35 13.1954 
A26 9.50 0.0095 8.0 0.000008 1187.50 10.93 9.2042 
A27 9.80 0.0098 8.0 0.000008 1225.00 8.35 6.8163 
A28 9.10 0.0091 8.0 0.000008 1137.50 7.2 6.3297 
A29 9.00 0.009 8.0 0.000008 1125.00 8.12 7.2178 
A30 9.10 0.0091 8.0 0.000008 1137.50 7.83 6.8835 
A31 8.30 0.0083 8.0 0.000008 1037.50 8.15 7.8554 
A32 9.10 0.0091 8.0 0.000008 1137.50 7.88 6.9275 
A33 9.10 0.0091 8.0 0.000008 1137.50 7.7 6.7692 
A34 10.60 0.0106 8.0 0.000008 1325.00 7.67 5.7887 
A35 9.80 0.0098 8.0 0.000008 1225.00 5.95 4.8571 
A36 10.00 0.01 8.0 0.000008 1250.00 5.25 4.2000 
A37 10.10 0.0101 8.0 0.000008 1262.50 5.15 4.0792 
A38 8.80 0.0088 8.0 0.000008 1100.00 4.39 3.9909 
A39 10.00 0.01 8.0 0.000008 1250.00 5.13 4.1040 
A40 8.80 0.0088 8.0 0.000008 1100.00 4.67 4.2455 
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Table App H.8. Profile B and C: High Frequency Calculated Mass Specific Susceptibility Samples. 
Calculated Mass Specific Susceptibility Samples con't. 

*High Frequency     SI-0.1     Zeroed out after each sample 

Sample # 

Mass/Soil 
Weight minus 
cube (grams) 

Mass 
(kilograms) 

Volume 
cm^3 

Volume 
(8x10^-6) 

m^3 

Bulk 
Density 

(kg/m^3) 
High Frequency 
Average (10^-5) 

Xhf (Mass Specific 
Susceptibility)                

[m3kg^-1*(10^-8)] 
B1 9.6 0.0096 8.0 0.000008 1200.00 24.7 20.5833 
B2 9.2 0.0092 8.0 0.000008 1150.00 19.82 17.2348 
B3 9.7 0.0097 8.0 0.000008 1212.50 11.62 9.5835 
B4 10 0.01 8.0 0.000008 1250.00 10.23 8.1840 
B5 10 0.01 8.0 0.000008 1250.00 7.38 5.9040 
B6 10.3 0.0103 8.0 0.000008 1287.50 6.17 4.7922 
B7 10.7 0.0107 8.0 0.000008 1337.50 6.35 4.7477 
B8 9.7 0.0097 8.0 0.000008 1212.50 4.84 3.9918 
B9 9.7 0.0097 8.0 0.000008 1212.50 4.55 3.7526 

B10 9.4 0.0094 8.0 0.000008 1175.00 4.35 3.7021 
B11 10.5 0.0105 8.0 0.000008 1312.50 4.83 3.6800 
B12 10 0.01 8.0 0.000008 1250.00 4.61 3.6880 
B13 10.6 0.0106 8.0 0.000008 1325.00 5 3.7736 
B14 11 0.011 8.0 0.000008 1375.00 5.2 3.7818 
B15 10.4 0.0104 8.0 0.000008 1300.00 5.28 4.0615 
B16 10.2 0.0102 8.0 0.000008 1275.00 5.95 4.6667 
B17 9.8 0.0098 8.0 0.000008 1225.00 6.52 5.3224 
B18 10.3 0.0103 8.0 0.000008 1287.50 7.04 5.4680 
B19 11 0.011 8.0 0.000008 1375.00 8.35 6.0727 
B20 9.7 0.0097 8.0 0.000008 1212.50 7.66 6.3175 
B21 9.2 0.0092 8.0 0.000008 1150.00 7.26 6.3130 
C1 7.9 0.0079 8.0 0.000008 987.50 118.08 119.5747 
C2 8.8 0.0088 8.0 0.000008 1100.00 121.11 110.1000 
C3 8.1 0.0081 8.0 0.000008 1012.50 56.93 56.2272 
C4 9.1 0.0091 8.0 0.000008 1137.50 59.88 52.6418 
C5 9.3 0.0093 8.0 0.000008 1162.50 45.85 39.4409 
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Figure App H.1. High and low frequency comparisons for Profile A.  
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Figure App H.2. High and low frequency comparisons for Profile B.  

 

 
Figure App H.3. High and low frequency comparisons for Profile C.  
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