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This paper presents an investigation of sedimentary deposition, soil formation, and 

pedoturbation in the Animas River Valley to determine the provenience of archaeological 

deposits in an open field at Aztec Ruins National Monument, NM outside of the Greathouse 

complex. Four stratigraphic pedounits correlated with active fan deposition have been proposed 

for the lower terrace in the project area with only one of these units retaining strong potential for 

buried archaeological deposits from the Anasazi late Pueblo II/Pueblo III period. The distal fan 

on the lower terrace and the Animas River floodplain appear to show poor potential for 

archaeological deposits either due to shallow sediment overburden with historic disturbance or 

alluvial activity during or after occupation. Based on these findings, four other zones of similar 

fan development have been identified throughout the Animas Valley and are recommended for 

subsurface testing during future cultural resource investigations. 
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CHAPTER 1 

INTRODUCTION AND PROJECT OBJECTIVES 

The concentration of ceramic artifacts on the ground surface in New Mexico is a primary 

indicator of Anasazi period archaeology, but, as artifacts by definition are portable, their 

aggregation cannot always be assumed to suggest archaeological evidence of occupation at the 

site of surface observation. There are two primary factors leading to artifact concentrations: 1) 

transportation and re-deposition through geologic processes (i.e. gravity and water) and 2) 

cultural deposition during or after occupation (i.e. refuse, loss). Determining the cause(s) for the 

development of discrete artifact concentrations requires an understanding of cultural deposition 

patterns, active surficial processes and knowledge of the soil-sediment relationships of the 

locality. Conclusions that can be made from proper identification of these causes can help 

identify the potential of recovering cultural materials with good context.  

In 2005, a pedestrian survey conducted at Aztec Ruins National Monument, NM (AZRU) 

identified several concentrations of Anasazi late Pueblo II/Pueblo III (AD 1050 – 1300) artifacts 

in a recently acquired fallow field, just northeast of Aztec West Ruin (Figure 2.5). The context of 

these concentrations is tenuous however as these fields were plowed for many years and most of 

the artifacts are associated with rodent burrow back dirt. This paper presents an investigation of 

the geoarchaeological context of two of these artifact concentrations recorded in AZRU, 

designated LA 161030 and LA 73559. Inherent in this investigation is a study of the processes 

that have shaped the project area before, during and after Anasazi occupation, which include an 

evaluation of the sedimentary environment, local soils geomorphology, and land surface 

modification to produce a geographic history of the late Holocene at AZRU. 
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To understand the processes that have been at work since occupation, a regional geologic and 

local archaeological history, supplemented by conceptual site formation background, are 

provided in the following section. 
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CHAPTER 2 

PROJECT SETTING AND THEORETICAL BACKGROUND 

2.1  The San Juan Basin:  

Aztec Ruins is located in the Animas River Valley of the San Juan Basin, which 

covers northwest New Mexico and a small portion of Colorado. This area is underlain by 

approximately 15,000 feet of sedimentary rock ranging in age from the Cambrian to Tertiary 

periods (Peterson et al., 1965). The present surface is dominated by rocky scarps, canyons, 

mesas, eolian sands, and alluvial deposits.  

 

Figure 2.1. General area map of the San Juan Basin, NM. Base map adapted from Esri Streets 
Data and the USGS basin designation. 
 

The Cretaceous Period in northwest New Mexico, similar to much of the southwestern 

US, was dominated by mixed marine and terrestrial sedimentation associated with four 

transgressive-regressive marine events ( Phillipson, 2005). Towards the upper Cretaceous, 

sedimentary formations show the last trend from mixed marine and near shore sediments, to near 
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shore brackish water, and later, fresh water deposition. In the San Juan Basin this is expressed 

through the transition from the Lewis Shale, the Picture Cliffs Sandstone, the Fruitland 

Formation (interbeded sandstone, shale, and coal), and the Kirtland Shale (Bauer, 2008).  Near 

the K/T boundary, compressional forces associated with the Laramide Orogeny created an 

asymmetrical syncline forming the basic structure of the San Juan Basin (Cather, 2004). The 

uplift of the surrounding areas resulted in the erosion of Cretaceous rock and the subsequent 

deposition of the conformable Tertiary layers, the Paleocene Ojo Alamo Sandstone and 

Nacimiento Formation, and the Eocene San Jose Formation. Tectonic activity associated with the 

Laramide and Nacimiento uplift continued sporadically into the Miocene resulting in a number 

of reverse and thrust faults, as well as continued folding (Baltz, 1967).  

Further north in the present day Animas Valley of Southwestern Colorado, Laramide 

tectonics included emplacement of igneous and metamorphic rocks. This tectonic activity 

culminated in the late Tertiary with the development of a series of andesitic stratovolcanoes 

(Blair, 1996) and their subsequent destruction due to the introduction of felsic plugs. This event 

resulted in catastrophic explosions and the subsequent formation of calderas.  

The glacial period in the San Juan Mountains included up to fifteen glacial advances that 

extended through Durango, CO, though evidence for over half of these has been obscured by the 

most recent glacial deposits (Blair, 1996). The last phase of the Pinedale Glaciation on the 

Colorado Plateau probably ended about 16,000 years ago (Benson, 2005). Erosion from the 

Pinedale in southwestern Colorado resulted in several classic alpine glacial geomorphic features 

such as the wide U-Shaped valleys and jagged peaks for which the southern Rocky Mountains 

are known. For the San Juan Basin, the result of glacial erosion in Colorado was the deposition 

of sediment in the San Juan and Animas valleys.  
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 As a glacier retreats, sediment yield and water discharge increase, resulting in initial 

aggradation of sediment and a subsequent increase in sinuosity of the stream channel (Schumm, 

1977). This is evident in the Animas Valley by wide gravel-dominated braided meltwater 

streams that deposited relatively shallow sediment over the Naciamento and San Jose formations 

that bound the river. During glacial and later post-glacial retreats, terminal moraine deposits 

impounded meltwater, forming the pluvial Lake Durango (Guido et al., 2007).Whether through 

channelization by the reduction of sediment, or through the later outwash resulting in the failure 

of the glacial dam, degradation became dominant near the end of the Pleistocene. By about 

12,000 BCE deglaciation of the region was complete (Guido et al., 2007) and fluvial process 

became dominated by seasonal snow pack melt.  

2.2 The Animas Valley  

Today, the Animas River gains much of its flow from snow melt in the San Juan 

Mountains of southern Colorado. The river extends from its headwaters near Silverton, CO 

through Durango, CO, past Aztec, NM and joins the San Juan River in the city of Farmington, 

NM. Most of the Animas is contained in an alluvial valley, though there are reaches near the 

headwaters, and near the Colorado state line, that are bedrock controlled.  

The city of Aztec, NM, near AZRU, appears to be near the junction of two separate river 

reaches as seen in Figure 2.2. The river reach to the north of AZRU extends approximately 13 

km (eight miles) and is characterized by a relatively straight channel segment with a slope ratio 

of 1:243 and a sinuosity of 1.056. The reach to the south exhibits a 9.5 km (six mile), weakly 

meandering stretch with an average slope ratio of 1:198 and a sinuosity of 1.200. It is expected 

that, all conditions being equal, a gentler slope should exhibit a more sinuous channel (Leopold 

et al., 1964). As this is not the case within the Animas Valley, other factors including bedrock 
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controls (degree and orientation of dip), tributary activity and land/water use may produce 

confounding factors in valley morphology.  

The Animas Valley profile, extending through Aztec Ruins in Figure 2.3, suggests that 

the general trend of the river is degradating to the northwest, leaving a steep slope on the west 

side of the river from the first terrace to the second terrace, while the east side shows evidence of 

three terrace surfaces. Based on similarities in soil development discussed in Chapter 6.3, the 

upper and lower terrace surfaces appear to correlate across the valley while the second terrace on 

the east side appears to have no clearly defined counterpart to the west. The westerly dip of the 

bedrock from the structural basin probably contributes to this observed morphology.  

 

Figure 2.2 Animas River Valley near Aztec, NM depicting the Tertiary Nacimiento Sandstone, 
Quaternary fan, terrace, and floodplain deposits, and the river reaches to the north and south of 
the project area. Base map adapted from the USGS teraserver photo download tool, 1995 and the 
Digital Geologic Atlas of New Mexico (Green and Jones, 1997) 
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Figure 2.3 Animas Valley Topographic Profile. Profile was created using the USGS 10 m DEM 
for the Aztec 7.5” Quadrangle.  
 
  The river valley in the local area is bounded by the Paleocene Nacimiento formation, 

which is known for its contributions to regional biostratigraphy for the Tertiary. The Nacimiento 

formation in the project area is composed primarily of poorly cemented sandstone that is exposed 

within 50 to 100 m of the upper terrace scarp in drainage ravines. Overlying the bedrock on the 

upper terrace surface is a veneer of gravel strath (Figure 2.4), which is commonly expressed in 

streams draining off of the Rockies during the Pleistocene (Ritter, 1967; Hanson et al., 2006). 

Below the upper terrace scarp is a Holocene terrace that is characterized by colluvial and alluvial 

deposits and weak soils (USDA Staff, 2004). Archaeological deposits are primarily observed on 

the first and second terrace surfaces, with the majority of sites found on the higher surface. 
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Figure 2.4 Contact between terrace gravel and the bedrock in an arroyo northwest of the project 
area. 

2.3 Aztec Ruins National Monument Project Location  

AZRU is considered a Chacoan Outlier or a northern extension of the Anasazi (Ancestral 

Puebloan) of Chaco Canyon, a major cultural complex located approximately 274 km (170 

miles) northwest of Albuquerque, NM. In addition to ceramics, the greathouses at AZRU exhibit 

Chacoan architectural elements, such as masonry styles, site layout, the use of courtyards, “T 

shaped” doorways, and ceremonial structures (kivas); however, current research suggests that 

this area exhibited a significant amount of local influence (Brown et al., 2004), making its 

definition as an outlier a bit simplistic. AZRU contains at least three Greathouses or multi-

storied masonry pueblos, and over 40 other known structural sites inside the park boundary. 

Most of these sites have been dated to the late Pueblo II to Pueblo III phases (~1050 -1280 AD) 

by diagnostic artifacts identified in survey (Wharton et al., 2009) and dendrochronological dates 

from the Pueblos (Morris, 1919; Lister, 1990), though Earl Morris, the first recognized 

Gravel Strath 

Nacimiento Sandstone 
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archaeologist to excavate at Aztec Ruins, may have identified a small number of ceramics dating 

to as early as late Basketmaker III/ Pueblo I (~700 AD – 900 AD).  

According to the Morris report (1919), occupation at AZRU was not continuous but 

occurred during two phases, the Chacoan and the Mesa Verde phase. The Chacoan Phase began 

construction of the monumental architecture at AZRU from around AD 1050/1080 at Aztec 

North and continued building and renovation into the mid to late 1100’s at Aztec West and East. 

Sometime after AD 1175 the population of the greathouses at Aztec and other Chacoan sites 

decreased to the point of apparent abandonment with possible ritualistic terminations of the 

larger ceremonial structures. At the Aztec West Greathouse, labeled in Figure 2.5, Morris 

observed an eolian depositional layer over the chacoan occupational surface, suggesting the 

site’s neglect for a significant period of time. By AD 1225 occupation and renovation of the site 

recommenced with a slightly different construction style aligning more closely with the Mesa 

Verde Anasazi to the north. Occupation in the greathouses lasted until about AD 1280, where the 

site was abandoned and the population migrated towards the south and east.   
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Figure 2.5 AZRU project area with artifact bearing locations outlined in black. Isolated 
Occurrences represent a small artifact concentration of between 10 to 15 artifacts. Aerial photo 
background image is from USGS imagery (GDACC, 2006). 

2.4 Conceptual Processes of Local Site Formation  

The history of AZRU outside of the monumental architecture is not well established, and relating 

occupational and post-occupational processes of ancillary sites or artifact concentrations to the 

known chronology of the greathouses requires an understanding of local site formation. This 

subsection discusses the predicted factors of site formation in the project area, including the 

natural processes that have developed the site setting and the anthropogenic processes that have 

shaped the land surface.  

2.4.1 Natural Processes: Sedimentation 

Alluvial sediments are predicted to be the primary matrix in the project area, though 

eolian deposits were present in the San Juan Basin throughout the Holocene (Smith and McFaul, 
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1997) and likely play a role in observed texture. Based on the location of AZRU along the 

Animas, the most apparent source of alluvial matrix is from stream deposits. Active river 

sedimentation in the form of channel-bed forms, channel-edge forms and out-of-channel forms 

(McKee and Weir, 1953) is expressed as channel/bar sequences and overbank flooding in the 

alluvial portion of the Animas Valley.  As a result of lateral migration, these sequences produce 

distinctive patterns in sedimentary architecture that can be seen through texture analysis as fining 

and coarsening vertical trends (Ferring, 1993). Spatial and temporal changes in velocity and load 

characteristics, as a result of climatic variation, channel grade, friction and degree of 

meandering, create variation in these trends (Trush et al., 2000) with the potential to offset 

stream equilibrium. When these changes result in channel incision, either a remnant terrace is 

left, due to abandonment of a higher surface, or complete removal of the former alluvial surface 

takes place.  Both of these situations appear to have occurred in the Animas Valley, based on the 

asymmetrical expression of terrace surfaces from the profile in Figure 2.3.  

In the case of lower terrace surfaces and floodplains, bounding scarps and tributaries 

provide the potential for additional sedimentary influences in the form of alluvial fans, bajadas 

and drainage channels (Reineck and Singh, 1980). In the Animas Valley, these deposits seem to 

dominate the lowest terrace surface (USDA Staff, 2004). For young, unsegmented alluvial fans, 

a cone shaped feature is generated with coarse material at the fan head and increasingly finer 

material towards the distal edge; however, purely unsegmented fans are rare and are not likely 

present in the project area. Channel segmentation of fans, combined with coalescence of other 

fan channels (bajadas), often complicates sedimentary architecture to a degree that is relative to 

age (Cooke and Warren, 1973).  Segmentation in the project area is the result of several small (< 

250 m in length) to medium (500 m in length) drainage channels empting onto the lower, or most 
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recent, terrace surface, which is expected to be late Holocene in age.  To support the expected 

age and decipher the complex lithology of this surface, startigraphy in the project area will be 

evaluated in terms of alluvial pedofacies. 

2.4.2 Natural Processes: Soil Formation and Pedofacies  

The complex and episodic nature of deposition in alluvial environments provide a 

dynamic relationship between soil and sediment. Soil is the product of weathering mineral and 

organic solids on vegetated  land surfaces and are distinguished from parent material by 

additions, losses, transformations, and translocations of energy or matter (USDA Staff, 1999). 

The development of soil is controlled by factors relating to climate, organisms, topographic 

relief, parent material, and time (CL.O.R.P.T ) as described by Jenny (1941). Soils with alluvial 

parent material were originally excluded from Jenny’s equation as geologic phenomena (Jenny, 

1941; Ferring, 1993) as the potential for additions, losses, and translocations exceeds typical 

stable environments. The complexities of soil formation in alluvial parent material can still be 

considered in terms of the CL.O.R.P.T equation when we apply the concept of soil facies or 

pedofacies (Kraus and Bown, 1988; Ferring, 1993). Pedofacies refer to the variation in soil 

development due to concurrent sedimentation. These facies are determined by examining the 

degree of soil formation as it relates to the parent material, frequency, and quantity of sediment 

deposition (Ferring, 1993). These factors can be understood as follows:  

1)  Parent Material: Finer sediment tends to promote more rapid development of the A 

horizon than coarser material but slower formation of the B horizon 

2)  Frequency: Periods of relatively low sedimentation promotes the development of soil 

horizons while rapid sedimentation inhibits or slows pedogenesis   
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3)  Quantity: Rapidly deposited, thick sediment has the potential to stop pedogenic 

processes, creating a buried soil, while slow, thin sediment deposits have the potential to 

creating a cumulic or over thickened horizons.     

Further complications to the identification of these pedofacies are related to 

pedoturbation or soil mixing. There are eight recognized pedoturbation processes in soil 

formation: faunaturbation (animal), floraturbation (plant), argilliturbation (clay 

expansion/contraction), cryoturbation (freeze/thaw), aeroturbation (gas exchange), aquaturbation 

(water movement), crystalturbation (mineral precipitates), and seismoturbation (vibration) (Boul 

et al., 2003). Based on USDA soils data (2008) and preliminary survey, faunaturbation is 

believed to be the only significant factor in AZRU. These processes have the potential to 

homogenize soil, which counteracts soil horizon development and may obscure identification of 

distinct sedimentary and pedogenic events.   

Faunaturbation in AZRU was the result of large burrowers (vertebrates) and small 

burrowers (invertebrates). Common large burrowers in North America such as prairie dogs, 

moles, gophers, rabbits, shrews, foxes, and species of mice, have the potential to move a large 

volume of material (over 7,200 kg a year) from the subsoil and, depending on the animal, can 

successfully mix the surface soil in a given area over a five to six year period (Woods and 

Johnson, 1978; Johnson, 1989). In terms of identifying archaeological features, burrowers have 

the potential to obscure artifact context and produce false features, such as stone zones or stone 

lines, by differential removal of material with a long axis less than the width of their burrow. The 

result of this action is a biomantle of similar sized smaller material on the surface and a stone 

zone or stone line of material too large to be removed from the burrow that accumulates in the 

lower part of the burrow zone. In AZRU, this is expressed by the accumulation of fine gravel and 
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artifacts in prairie dog back dirt, and presumably some gravel accumulation in the burrow zone. 

  Smaller burrowers, like insects that spend part of their life cycle in the ground, and 

worms that spend most of their life cycle in the soil, were also noted in the project area, mainly 

in the form of ant colonies and earthworms. Ants and termites are mound builders that can 

burrow down and retrieve material as much as two meters deep, which can result in stone zones 

similar to larger burrowers (Woods and Johnson, 1978). Earthworms, as noted by Darwin 

(1896), can pass a large amount (3,600 kg/ha) of soil through their bodies in a given year, 

depositing it as castings that can cover surface deposits in a matter of a decade.  

Burrowing organisms tend to favor ground disturbance, which is why they commonly are 

associated with archaeological sites and human activity. People are sources of deposition, as they 

generate trash mounds (middens) and sources of pedoturbation with land use, providing these 

organisms with potential food sources and habitation. To evaluate the degree of effect burrowers 

and the other natural processes of site formation have on archaeological deposits, occupational 

and post-occupational anthropogenic processes must be understood. 

2.4.3 Anthropogenic Processes: Occupation  

Occupational processes are divided into cultural deposits and land use effects. Cultural 

deposits can be subdivided into several categories; however, the most common representations 

are loss and discard events that are the result of local and non-local material deposition (Butzer, 

1982). Loss refers to the inadvertent deposition of artifacts. Artifacts, in this category, are often 

viewed as objects that would not hinder everyday activity or were small enough to escape 

cleaning technology (LaMotta and Schiffer, 2002).   

Discarded material refers to objects that are deposited as refuse. Criteria for discard are 

related to an objects ability to be replaced, loss of symbolic significance, and the degree of wear 
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or attrition (Schiffer, 1987). Discarded material can represent primary deposition, where it is 

dropped in the location of use, or secondary deposition, where it is left in an arbitrary or 

designated refuse area. The depositional location is often determined by the bulk of an object 

(larger size is more a hindrance), and potential hazard of an object (rotting animal matter or 

sharp lithic debitage in path) (LaMotta and Schiffer, 2002).  

Occupational land use can have an effect on the sedimentary environment and soil 

development. Removal of vegetation or the addition of livestock has the potential to increase 

surface run-off and erosion (Butzer, 1982). The development and plowing of agricultural fields 

results in the mixing of the biomantle and has the potential to displace and sort surface and sub 

surface rock (Nyssen et al., 2002) or previously occupied archaeological features.  

Construction of surface or subsurface structures has a potential occupational and post-

occupational effect on site formation. Ground disturbance from the act of construction or the 

action of activity around structures increases the potential for run-off and erosion that is most 

pronounced around the perimeter (Butzer, 1982). Construction and maintenance also affects the 

archaeological record by the addition of locally or non-locally derived material to the 

sedimentary record (Rosen, 1986). After a site is abandoned physiometric changes to a structure 

occur as it deteriorates in the form of deflation and infilling of void spaces (Butzer, 1982; Rosen, 

1986).  

2.4.4 Anthropogenic Processes: Post-Occupation and Disturbance  

As humans often chose a habitation site based on similar criteria, recurring use of space is 

common, either by the same population (Binford, 1982) or a subsequent population (LaMotta 

and Schiffer, 2002). These post-occupational processes can be described in terms of cultural 

deposition and disturbance. When cultural deposition occurs by reoccurring populations or 
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contemporary populations that have not left the area, people either renovate and deposit new 

occupational fill, as is the case in Tells of the Near East (Rosen, 1986), or use abandoned sites as  

rubbish heaps (LaMotta and Schiffer, 2002). Both of these situations were observed by Morris in 

the excavation of Aztec West between the Chacoan and Mesa Verde phases of occupation, 

though stratification of deposits by site deflation made this clearer. Without periods of 

sedimentation that can stratify these depositional events, material from several different periods 

would occur on the same surface (Ferring, 1986), making the identification of a distinct 

chronology for patterns of occupation difficult.  

Aside from adding to the archaeological record, people can also remove or destroy 

cultural deposits. When a site is abandoned, material that is potentially difficult to replace, is 

relatively portable or some combination of the two, has the potential to be transported with the 

population (LaMotta and Schiffer, 2002). When subsequent populations move into an area, 

potentially useful or desirable material may be collected (scavenged). This can account for reuse 

of grinding stones or other artifact types, but also for the disturbance and removal of the 

archaeological record by pot hunters (Butzer, 1982) and, to some degree, archaeologists. 

Subsequent land use in the form of construction and agriculture has the potential to disturb a 

given amount of surface material related to the technology used.  
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CHAPTER 3 

METHODOLOGY 

To identify the interaction between these natural and anthropogenic processes of site 

formation for the project area, surface and subsurface strategies were employed. Surface 

strategies were used to identify natural geomorphic features, along with evidence of historic and 

prehistoric land use. Subsurface strategies were used to test surface interpretations as well as to 

provide information on stratigraphy and the potential for buried cultural materials associated 

with LA 161030 and LA 73559. Further analysis was conducted in the laboratory to support field 

descriptions and to quantify properties of sediments and soils. 

3.1 Surface Methods 

Prior to field work, a preliminary geomorphic map of the general project area was 

developed using historic and modern aerial photographs, 10 m digital elevation models (DEM), 

USDA Soils Data (USDA, 2004), and the USGS Geologic Map. This map was used to focus a 

geomorphic pedestrian survey to delineate the lateral extent of surficial sedimentary units and to 

identify potential sediment sources. Features identified on the map were investigated and 

described in the field based on elevation, visible discontinuities, structure, and composition. Two 

geomorphic surfaces were investigated, including one terrace surface overlain by fan/ bajada 

sediments and the western Animas floodplain.  

Additional surface strategies were focused on the distribution of rodent burrows. As most 

of the cultural material observed on the surface is associated with rodent burrows, burrow 

openings were recorded for the west side of the project area. Rodent burrows were point plotted 

using a global positioning system unit (GPS) with an accuracy of +/- 3 m. Approximately 125 

burrows were identified using aerial photographs; of these, fifteen were field checked to assure 

accurate identification. 
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3.2 Subsurface Methods 

Subsurface strategies were aimed at corroborating and describing the geomorphic 

features identified during the surface analysis and identifying the potential for buried 

archaeological deposits. Limited geophysical survey and auger core sampling were the primary 

means for accomplishing the field objectives as excavation was not permitted.  

The geophysical survey conducted on the two archaeological sites employed earth 

resistivity. Earth resistivity (ER) techniques are used to test the subsurface’s apparent resistivity 

to electrical current at an apparent resistive depth. This is accomplished by using four electrodes 

that are placed into the ground in an array (Samouelian et al, 2005). Once the electrodes are in 

position, the apparent resistivity of one location at an apparent resistive depth, which is 

determined by the electrode spacing, can be taken (Bison Instruments, 1975). In order to 

generate a two-dimensional (2D) image of an area’s resistivity profile at an apparent depth, the 

four electrodes must be repositioned to record subsequent readings (Clark, 2003).  

The Wenner array was used as it is one of the most common techniques for horizontal 

profiling and is relatively simple to set up, thus reducing user error (Bison Inst, 1975). The 

Wenner α method spaces four electrodes at equal distances apart with the apparent resistive 

depth being equal to the spacing distance (Clark, 2003). When using this array, electrical current 

is applied to two electrodes, termed A and B, and is transmitted to two potential electrodes, 

termed M and N, in a hemispherical arc (Samouelian et al., 2005) as displayed in Figure 2.1. 
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A M N B

 

Figure 3.1 Simplified path of electric current to potential electrodes in a homogenous material. 

Resistivity is calculated from this configuration as: 

 

Where ρ is the apparent resistivity of a hemispherical body recorded in ohms (Ω), ΔV is 

the potential difference between M and N, and I is the current (Samouelian et al, 2005). 

The ER survey was conducted on two 20 m x 20 m grids for site LA 161030 but with 

only one 10 m x 15 m grid on site LA 73559, due to equipment failure. The three grids were 

located across the most prominent features identified during the 2005 survey, as these areas were 

the most likely to reveal buried cultural material. The grids were oriented north/south from a 

control point that was referenced by GPS (using twenty averaged points taken over a ten minute 

time span) and compass and tape from the previously established site datums. ER Transects were 

recorded in an East/West orientation with readings being taken every meter. Transects were 

separated in a north/south orientation by a half meter with a half meter East/West offset, as is 

illustrated in Figure 3.2. This method has the potential to deliver similar results as collecting all 

data at the 0.5 meter level (Clark, 2003). 
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1 Meter

0.5 Meter

 

                                   Figure 3.2 Example of the ER array spacing for the grids tested. 
 

As rodent burrows are pervasive in the project area, specifically associated with artifact 

observation, it was believed that burrow tunnels had the potential to skew ER interpretation. To 

account for this possibility, one 7 m x 10 m ER grid was conducted on a concentration of 

burrows with little to no associated artifacts.  

The data for all four grids was processed and interpolated from a point GIS shapefile into 

raster (or grid) format using ArcGIS 9.2. Kriging and Natural Neighbor interpolation, which 

assumes a homogeneous pattern of variance between a given number of points in a specified 

geometric area (Oliver, 1990). The processed data was then analyzed for anomalies. 

Anomalous zones were tested using auger core sampling to minimize impact. Auger 

testing was conducted by hand coring an 8 to 10 cm (3 - 4 in) diameter auger core to collect 

soil/sediment samples and to determine the presence of subsurface archaeological deposits. 

Auger tests locations, depicted in Figure 3.3, were first determined in GIS and then located using 

the interpolated GPS location. Auger core locations in the field were cross checked using 

compass and tape from the previously recorded site datums. Soil from auger units was screened 

with a 1/4 inch screen for recovery of artifacts to be used in relative dating and site 

interpretation. All cultural material collected from auger cores was analyzed in the field, bagged 

with the provenience data, and returned to the park cultural resources department for curation.  

Areas outside the designated archaeological sites were also tested using auger core 

sampling to verify the preliminary allounits and to study local soil formation. Sampling was 
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conducted systematically along one transect extending from the Pleistocene terrace scarp, south 

of the local irrigation canal, to the bank of the Animas River. Additional sampling was 

conducted throughout the project area to identify trends in sedimentation and pedogenesis.  

All auger tests were field analyzed for texture, Munsell color, inclusions, structure (where 

apparent), and carbonate development stage every 0.1 m to a variable depth between 0.1 m to 3 

m. Soil samples were collected for lab analysis where significant changes were apparent. 

 
Figure 3.3 Coring locations excluding most performed on ER Grids. AT 2 – AT 14 comprise a 
testing transect spaced 30 m apart 

3.3 Laboratory Methods 

Lab analyses were conducted on selected samples to verify field descriptions and to 

quantify soil properties. Lab techniques included texture, organic, and carbonate analyses. All 

test samples were split using a riffle splitter to maintain representativeness. One to two samples 

out of every thirty were repeated to insure reproducibility  
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Texture analysis was conducted using the pipette method for clay percentage (Gee and 

Buader, 1986), a wet sieve for sand percentage, and simple subtraction of the clay and sand 

fraction to determine silt content. The pipette method is based on Stoke’s Law of the rate of 

settling of a spherical object given a specified viscosity of a fluid. Though clay is not spherical, 

the rate settling based on the median size fraction can be estimated and a representative sample 

can be collected at a given depth below the fluid’s surface at a given time. 

The wet sieve method for evaluating sand content involves washing a sample through a 

63µ screen, drying the remaining sample for 12 hours at 105º C, and recording weight loss from 

the original sample weight. The sand fraction was then further evaluated using a 1φ dry sieve 

stack to permit calculation of sand fraction distribution and sorting. 

Organic analysis was conducted to determine organic matter content and organic carbon 

percentage. Organic matter content was determined by weight loss from the original dried 

sample after being heated above 550º C for over one hour (Ball, 1964). Organic Carbon 

percentage was determined using the Walkley-Black (1934) titration method. 

Carbonate content was determined using a Chittick apparatus (Dremanis, 1962), which 

measures the amount of carbon dioxide released on acidification of a sample.  
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CHAPTER 4 

SOILS GEOMORPHIC ANALYSIS 

4.1 Results of Surficial Analysis and Geomorphic Survey 

The results of the topographic analysis and pedestrian survey are illustrated in Figure 4.1. 

The depth of the terrace material over the rock ranges from an estimated 5 to 10 m based on cuts. 

The channel fill in the drainage is comprised of primarily coarse sand, pebbles, and cobbles that 

is representative of the coarse fraction of the terrace deposits. The larger drainage just north of 

Aztec West exhibits at least one phase of aggradation and later degradation through its alluvium 

by the development of a small terrace. This terrace surface around the incised channel appears to 

have been occupied in historic times, as evidenced by hearth and trash deposits (Wharton et al., 

2009). It is possible that this surface was also present during Anasazi occupation of the area as 

there are several artifacts located in the drainage channel; however no features were observed 

and it is likely that most of the artifacts are associated with alluvial or colluvial events. 
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(a)  

(b)  

Figure 4.1 (a) Topographic profile of line A-B. (b) Geomorphic feature map with major historic 
and prehistoric features. 

 

 

 

A

 
 A 

B

 
 A 
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4.1.1 Lower Terrace Surface 

Prior to the construction of the acequia, or irrigation canal, at the base of the upper terrace 

scarp (Figure 4.1 b), the drainage channels flowed across the fan-terrace surface. Much of the 

evidence of channel development across this surface however has been obscured by prehistoric 

and historic activities in the area, though elevation anomalies appear to record a signature of the 

most recent phase of channel flow. Figure 4.2 presents the results of a flow accumulation 

analysis that was conducted with ArcGIS spatial analyst using the USGS 10 m DEM (Schreuders 

et al., 2009).  Elevations associated with the 10 m DEMs appeared to be exaggerated for the 

project area, but matched relative trends in topography based on field observations.  

 

        Figure 4.2 Topographic map of AZRU with 5 m contours based on the 10 m USGS DEM.  
        The black lines indicate major flow accumulations of run-off. 

The two converging flow lines on the west side of the project area, designated A and B in 

Figure 4.2, running through the area marked as historic orchard in Figure 4.1, likely reflect 

A 

B 
D 

C 
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potential use of these tributaries. The abrupt southward turn of Line B, and the direct path of 

Line A to the southeast roughly follow the path of irrigation from the acequia. Based on the 

mixed gravel-loam surface deposits east of Line B and the associated peak in elevation noted in 

Figure 4.3, this flow line appears to have been a significant fan channel migrating westward.  

The two short unnamed flow lines between Line B and Line C appear to be associated with 

related gravel deposits and are likely remnants of past segmenting channels, suggesting that 

deposition associated with Line B makes up a portion of the foundation for much of the main 

ruins group.  

Flow Line C runs through the center of the project area from a small drainage ravine, 

following a shallow depression noted in Figure 4.1, and extending along the shortest path off of 

the fan-terrace surface. Several north–south irrigation ditches follow this depression which leads 

to a southern irrigation ditch running east–west. The shallow depression or trough, as shown in 

Figure 4.3, is likely the product of differential sediment yield from the tributaries on either side 

of Line C, as well as channel flow. The catchment sizes for Lines B and D are at least double that 

of Line C, with Line B having a catchment more than double that of Line C. Based on this 

information, it is expected that Line C is more recent and has contributed less sediment to the 

project area. 
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(a.)  

(b.)   

(c.)  

Figure 4.3 (a) Map of the location of the two cross-section lines with the high and low regions 
identified. (b) Line A topographic profile using the 10 m USGS DEM. (c) Line B topographic 
profile using the 10 m USGS DEM. Actual elevation difference between peak to trough is 
estimated at 1 m based on field observation.  
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Flow Line D extends from a tributary valley just north of the area investigated, where it 

appears to make an abrupt turn south following Ruins Road (CR 2900), joining with Line C near 

the north end of Morris Ruin. Like Line B, Line D appears to show signs of westward migration 

with an elevated area to the east. This observation may be slightly skewed however, due to the 

DEM’s interpretation of Ruins Road, which is higher in elevation to allow the acequia to pass 

under it. The dark linear patterns in the vegetation which parallel Line D though, seem to show 

strong potential for westerly channel migration and it is believed that road construction effects on 

the DEM were negligible.   

4.1.2 The Floodplain 

Survey and surficial analyses in the floodplain were restricted to observations of 

vegetation changes with minor topographic trends due to the density of undergrowth (grasses and 

sedges) in the northern portion of the floodplain and overgrowth (Russian Olive) to the south. 

Just below the curved lower terrace scarp is an area of marshy vegetation with periodic standing 

water and areas of dense Russian Olive along the scarp base.  Based on the appearance of 

vegetation in aerial photos and the periodic water retention, this area appears to represent an 

abandoned channel segment. 

To the east of this area, there is a slight rise in elevation and a change in vegetation to 

predominately bull thistle and mixed grasses with slightly sandier soil that may represent a 

transition from abandoned channel, to abandoned bar, to modern floodplain deposits. In this 

transitional area, at least two sectioned fallow agricultural fields were observed, bounded by 

fences to the north and south and irrigation ditches to the east and west. Approximately 30 m 

from the Animas bank, on the east boundary of the fallow fields is a section of buried irrigation 
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pipe that may have functioned as an artificial levee. East of this area, along the river bank, the 

vegetation changes to primarily Russian Olive and Cottonwood. 

On the east side of the river, is an area marked on the USGS topographic map (USGS 

Staff, 1985) as an oxbow lake. This area was not accessible during the field investigation, but 

aerial photos (GDACC, 2006) suggest that it periodically holds water. The presence of the 

oxbow on the east side of the river, with several prominent depositional features visible in 

modern and historic photos, seems to suggest a local westerly migration. Though the resolution 

is poor for the 1935 aerial photo in Figure 3.4, two faint linear patterns appear to represent 

abandoned chutes on the western side of the river, providing evidence to the contrary of a 

continuous westerly migration.  These western chutes appear to have been abandoned prior to the 

1935 aerial photo, or at least carried a lower percentage of flow than the eastern channel. If these 

chutes were active during the same phase as the oxbow, they may represent more braided stream 

morphology than is observed in most reaches of the modern river. Figure 3.4 (b) shows a clear 

example of braiding identified from aerial photos and limited testing in the Flora Vista 7.5’ 

Quadrangle to the west of the project area (Caster and Venet 2009), which may support an 

assumption of concurrent activity on both sides of the modern river. Absolute dates from both 

sides of the river are needed to confirm this assumption.  
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(a)   (b)  

Figure 4.4 (a) Low resolution aerial photo from 1935 (USGS) with the historic river lined in 
white, the oxbow from the 1985 topographic map lined in blue and other potential chutes 
outlined in green.(b) Map of proposed allounits near Flora Vista, NM adapted from Caster and 
Venet (2009). The darker blue polygon represents the modern river, the green polygon represents 
a proposed allounit recording a recently abandoned braided morphology and the light blue 
polygon represents a proposed allounit recording an older meander morphology. 

4.2 Soils Geomorphology and Subsurface Testing Results 

 The assumptions of fan channel migration on the lower terrace and stream flow in the 

floodplain were tested with auger coring and soil/sediment analysis. The results of this analysis 

are presented in terms of texture, chemical properties, and horizon development across the 

project area. As no exposures were available for observation or excavated profiles permitted, 

auger cores were placed across the project area and grouped into five profiles in order to evaluate 

trends in soil and sedimentary characteristics.  Profile A-B contains nine auger cores spaced 

approximately 30 m apart from the base of the upper terrace scarp, southeast to the edge of the 

lower scarp. Profile C-D parallels Profile A-B to the south with three auger cores. Profile E-F 

contains five auger cores running perpendicular to Profile A-B, crossing it at AT 5. Profile G-H 

contains three auger cores and also runs perpendicular to Profile A-B crossing at AT 10. Profile 

I-J is located on the floodplain and contains four auger cores beginning at the base of the lower 

Modern River 

Proposed  
Braided Phase 
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terrace scarp and extending southeast towards the bank of the modern Animas River. Figure 4.4 

shows the locations of the twenty-four auger cores and five profiles described in this section. 

 

Figure 4.5 Auger test locations with profiles A-B, C-D, E-F, G-H, I-J 

4.2.1 Sedimentary Characteristics: Texture Analysis for the Lower Terrace 

Textural analysis of the auger cores identified several sequences of fining and coarsening 

throughout the profiles. To make these sequences clearer in graphical form, core textures are 

expressed by a Mean Particle Size Tendency (MPST) in this section, though the total sand, silt 

and clay fractions for all five profiles are available in Appendix IV. The MPST is calculated by 

first estimating the Folk and Ward (1957) mean particle size, for each 10 cm unit recorded for an 

auger core using Simon Blotts’ Gradistat Version 4 (2000).  To estimate the mean size of a 

sample using Gradistat, an average particle size is assigned to the percent sand, silt, and clay 

fraction. The sand fraction is assigned an average particle size of 220 µ, based on the average 

sand size calculated from the dry sieve statistics. The silt and clay fraction are assigned 30 µ and 



 32 

1 µ, respectively, based on the near mid-point for their size range. To further smooth the data, the 

Folk and Ward (1957) mean particle size was plotted by depth and a two point moving average 

trend line was used on the textural data.  

Though MPST estimates are not sufficient for analysis above the ordinal level of 

statistics, this analysis is sufficient for relative comparison. The result of the MPST analysis is 

presented for the lower terrace profiles in Figure 4.6, with coarser textures to the right side of the 

section.  To show the relationship of the recorded texture to the MPST, the percent sand is also 

presented. The MPST generally follows the sand percentage in cores with high sand fractions, 

while deviation from this pattern reflects the higher fractions of either silt or clay.  
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  (a) .(b)  

 (c)        (d)  

Figure 4.6 MPST curves for sections a-d with the sand percentage represented in gray.(a) Mean 
particle size plot by depth for the Profile A-B across the lower terrace.(b) Profile C-D, west of A-
B (c) Profile E-F, perpendicular to the Profile A-B at AT 5 (d) Profile G-H, perpendicular to 
Profile A-B near the edge of the lower terrace scarp at AT 10.  

4.2.2 Profile A-B 

Profile A-B contains auger cores AT 2 through AT 10, which were conducted with 30 m 

spacing beginning at AT 2, near the base of the acequia to AT 10, at the edge of the lower scarp.  

Textural characteristics for these cores have been summarized in Table 4.1 based on upward 

vertical trends.  
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Auger No. Upwards Textural Trends 

  0.5 m 0.9 m 1.3 m 1.8 m 2.3 m 2.8 m 

AT2 Fining         

AT3 Fining           

AT4 Fining Coarsening Fining Coarsening Fining Coarsening 

AT5 Fining Coarsening Fining Coarsening Fining 

AT6 Fining Coarsening Fining Coarsening 

AT7 Finning Coarsening 

AT8 Fining Coarsening 

AT9 Coarsening         

AT10 Coarsening Fining Coarsening     

 

Table 4.1 Summary of upwards textural sequences for Profile A-B. The top row of the table 
shows the average base depth for each of the sequences. 

Based on textural trends observed in Table 4.1, Auger Profile A-B has been divided into 

three sections. Section 1 contains auger cores AT 2 and AT 3 which were shallow owing to 

subsurface cobble obstructions. Both cores exhibited fining upwards trends with gravely-loam 

near the base.  

Section 2, containing auger cores AT 4 through AT 6, shows the best expressed textural 

variation across the project area and the most representative trends for fan deposition. Upwards 

vertical trends observed in this section (Table 4.1) appear to show at least two phases of fan 

channel migration with a coarsening to fining upwards sequence near the base of AT 6 that shifts 

laterally up to between 1.8 m and 0.9 m in AT 4. A similar sequence is observed above this one, 

with the shift to fining upwards occurring near the same depth in all three cores suggesting a 

change in fan development.  

Further textural analysis was conducted on Section 2 using the Folk and Ward (1957) 

sorting statistics for the sand fraction. Comparisons of the logarithmic mean, kurtosis, skewness, 

and sorting of grain sizes between the different sequences described above were conducted 

primarily for AT 4, with samples from AT 5 and AT 6 used for correlations. All samples tended 
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to be poorly sorted and platykurtic, with the exception of AT 4 0 – 0.1 m which contains well 

sorted fine sand, possibly representing faulty data as its characteristics are significantly different 

than nearby tested samples. The results of the statistical test are presented in Table 4.2. 

AT No. Depth Description MPS (Microns) Sorting Skewness Kurtosis 

4 0 - 0.1 Uni, Very Well Sorted Fine Sand 176.8 1.237 0.000 0.738 

4  0.1 - 0.2 Uni, Poorly Sorted Very Fine Sand 206.2 2.198 0.078 0.814 

4 0.4 - 0.5 Bi, Poorly Sorted Very Fine Sand 228.8 2.376 0.059 0.741 

4 0.7 - 0.8 Bi, Poorly Sorted Medium Sand 242.4 2.345 -0.025 0.764 

4 2.0-2.1 Bi, Poorly Sorted Medium Sand 215.5 2.190 -0.005 0.805 

4 2.2-2.3 Bi, Poorly Sorted Medium Sand 260.3 2.345 -0.100 0.767 

4 2.6 - 2.7 Bi, Poorly Sorted Very Fine Sand 211.7 2.367 0.156 0.726 

              

6 1.8 - 1.9 Bi, Poorly Sorted Very Fine Sand 206.6 2.273 0.093 0.763 

5 2.5 - 2.6 Uni, Poorly Sorted Medium Sand 261.4 2.329 -0.043 0.806 

6 2.6 - 2.7 Uni, Poorly Sorted Medium Sand 246.3 2.274 0.014 0.845 
 
Table 4.2 Folk and Ward (1957) sorting statistics for Section 2.Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 

 The lowest coarsening sequence discussed above, represented by sample 2.6 from AT 6, 

contains unimodal poorly sorted medium sand with symmetrical skewing and between 

mesokurtic and platykurtic tendencies. The coarsening sequence above this one is represented by 

samples 1.8 from AT 6 and 0.7 from AT 4 which exhibits bimodal poorly sorted very fine sand 

in AT 6 that grades to poorly sorted medium sand in AT 4, possibly suggesting a closer source of 

sediment. The fining sequence in the upper portion of Section 2 is represented by samples 0.4 

and 0.2 from AT 4 which exhibit bimodal poorly sorted very fine sand grading upwards to 

unimodal, slightly finer, poorly sorted very fine sand.   

 Section 3 likely shows some of the upwards trends as Section 2, though these sequences 

are muted by their high sand content and large MPS near the base of coring. Vertical patterns 

observed in this section show coarsening in AT 7 and AT 8 up to 2.3/2.4 m with a similar pattern 

in AT 10 near 1.4 m. Coarsening is followed by stair-stepped fining towards the surface in AT 7 
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and AT 8, which is interrupted by abrupt, minor deviations from the fining tendency, and up to 

1.0 m in AT 10.  The abrupt shifts in the fining sequence are believed to be related to the trends 

observed in Section 2, though observation of the sedimentary architecture would provide a 

stronger base for this assumption. To describe the two major sequences observed in Section 3, 

the sorting statistics are presented in Table 4.3.  

The lowest sequence from Section 3 is represented by samples 2.2 from AT 7 and 1.4 

from AT 10, which have medium, grading horizontally to coarse, unimodal sand that is finely 

skewed and mesokurtic.  The sample from AT 10, more than AT 7, shows a better degree of 

sorting than is observed in the rest of the project area, possibly representing another depositional 

source than the fan channels suggested for Section 2.  The second sequence is represented by 

samples 1.7, 1.4, 1.1, and 1.0 from AT 7 and 1.1and 0.9 from AT 10 which were not as well 

sorted. Samples in AT 7 tended to increase in coarseness, with better sorting towards 1.0 m, 

showing a bimodal tendency with very fine sand in 1.7 to a unimodal tendency with medium 

sand in 1.0.  This is contrary to the trends observed in the overall texture, which showed 

relatively consistent decreasing sand content towards the surface. This may suggest some 

removal of the finer fraction of sand by wind, as eolian processes were prevalent throughout the 

Holocene in the San Juan Basin (Smith and McFaul, 1997) and the soil is predicted to have high 

erodability by wind (USDA, 2008). 
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AT No. Depth Description MPS Sorting Skewness Kurtosis 

7 1.0 - 1.1 Uni, Poorly Sorted Medium Sand 279.6 2.192 -0.089 0.899 

7 1.1 - 1.2 Uni, Poorly Sorted Medium Sand 267.6 2.184 -0.073 0.901 

7 1.4 - 1.5 Uni, Poorly Sorted Medium Sand 259.0 2.286 -0.054 0.830 

7 1.7 - 1.8 Bi, Poorly Sorted Very Fine Sand 228.7 2.293 0.053 0.796 

7 2.2 - 2.3 Uni, Poorly Sorted Medium Sand 335.1 2.265 -0.091 0.880 

              

10 0.9 - 1.0 Uni, Poorly Sorted Very Fine Sand 140.8 2.018 0.476 0.993 

10  1.1 - 1.2 Uni, Poorly Sorted Medium Sand 228.5 2.179 -0.065 0.830 

10 1.4 - 1.5 Uni, Moderately Sorted Coarse Sand 490.6 1.892 -0.190 0.962 

10 1.7 - 1.8 Uni, Moderately Well Sorted Very Fine Sand 107.3 1.565 0.379 1.399 

10 1.9 - 2.0 Uni, Well Sorted Very Fine Sand 93.70 1.380 0.211 1.274 

 
Table 4.3 Folk and Ward (1957) sorting statistics for Section 3.Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 

4.2.3 Profile C-D 

Profile C-D is located west of Profile A-B and contains auger cores AT 15 through AT 

17. The slope across the profile drops gradually from AT 15 to the southeast towards AT 17and 

between East and West Ruin. Textural variation in Profile C-D seems to correlate with the 

vertical pattern observed in the upper portion of Profile A-B, Section 2, with primarily two 

upwards sequences, possibly representing a single migration event, and a gravel base observed in 

all three cores near 1.2/1.3 m. The observed vertical textural trends for Profile C-B are 

summarized in Table 4.4. 

Auger No. Upwards Textural Trend 

  0.5 1. 0 1.3 

AT 15 Fining Coarsening Fining 

AT 16 Fining Coarsening 

AT 17 Fining Coarsening 

 
Table 4.4 Summary of upwards textural sequences for Profile C-D. The top row of the table 
shows the average base depth for each of the sequences. 

The sand fraction analysis is presented in Table 3.5 to describe the two observed 

sequences from Profile C-D. The lowest sequence of coarsening varied horizontally across cores, 



 38 

with unimodal medium sand with symmetric skewness near the base of AT 15 to very fine sand 

with coarse skewness near the base of AT 16. The upper sequence, represented by samples 0.5 

and 0.2 in AT 16 and 0.6 in AT 15, shows a vertical trend of increasingly coarser sand becoming 

less sorted, which appears contrary to the fining upwards trend. The sand fraction in the upper 

portion of AT 15 changes little towards the surface, however, and the fining tendency is 

expressed by increasing silt and clay content. 

AT No. Depth Description MPS Sorting Skewness Kurtosis 

15 0.6 - 0.7 Bi, Poorly Sorted Very Fine Sand 195.2 2.211 0.131 0.789 

15 1 - 1.1 Uni, Poorly Sorted Medium Sand 245.9 2.270 -0.047 0.821 

              

16 0.2 - 0.3 Bi, Poorly Sorted Very Fine Sand 212.9 2.253 0.063 0.786 

16 0.5 - 0.6 Uni, Poorly Sorted Very Fine Sand 181.9 2.213 0.253 0.812 

16 1.0 - 1.1 Uni, Poorly Sorted Very Fine Sand 159.3 2.122 0.387 0.878 

              

17 1.2 - 1.3 Bi, Poorly Sorted Coarse Sand 394.1 2.587 -0.208 0.720 

 
Table 4.5 Folk and Ward (1957) sorting statistics for Profile C-D. Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 
 
4.2.4 Profile E-F 

Profile E-F runs perpendicular to Profile A-B, crossing it at AT 5 and crossing Profile C-

D at AT 17 (Figure 4.5). Texture variation in Profile E-F is complex, as surfical analysis from 

Section 3.1 suggests a potential for two sediment sources on either side of AT 5. Similar to 

Profile A-B, the lower coarsening to fining sequence observed in AT6 to AT 4 seems to be 

laterally expressed from AT 5 between 2.3 m and 1.3 m up to the surface in AT 20.  Above this 

sequence, in AT 5, the second coarsening to fining upwards trend seems to be expressed laterally 

towards AT 17. The observed vertical textural trends for Profile E-F are summarized in Table 

4.6. 
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Auger No. Upwards Textural Trends 

  0.5 m 0.9 m 1.3 m 1.8 m 2.3 m 2.8 m 

AT 20 Fining Coarsening       

AT 19 Fining Coarsening Fining 

AT 5 Fining Coarsening Fining Coarsening Fining 

AT 18 Fining Coarsening Fining       

AT 17 Fining Coarsening       

 

Table 4.6 Summary of upwards textural tendencies for Profile E-F. The top row of the table 
shows the average base depth for each of the sequences. 
  

Analysis of the sand fraction for Profile E-F is presented in Table 4.7. The deepest fining 

sequence is represented by sample 2.4 from AT 19 and 2.5 from AT 5 which is comprised of 

unimodal poorly sorted medium sand that is mesokurtic in AT 19 grading to platykurtic in AT 5, 

with a slightly finer sand fraction. The deepest coarsening sequence for the eastern half of the 

profile is represented by sample 2.0 from AT 19 and sample 1.2 from AT 20, which contains 

unimodal poorly sorted medium sand with symmetric skewness in AT 19, grading to poorly 

sorted very fine sand with coarse skewness. Fining above this vertical trend is represented by 

samples 1.7 and 1.3 from AT 19 and 0.6 from AT 20, which exhibits bimodal poorly sorted very 

fine sand grading up to unimodal moderately sorted very fine sand with a slightly finer texture 

and leptokurtic tendencies in AT 19, with poorly sorted medium sand in AT 20.  Coarsening 

observed on the western side of AT 5 is represented by sample 1.2 from AT 17 and 0.6 from AT 

18, which show laterial fining from bimodal poorly sorted coarse sand with platyokurtic kurtosis 

in AT 17 to unimodal poorly sorted medium sand with mesokurtic kurtosis in AT 18. Above this 

sequence, AT 18 shows fining towards sample 0.2 with unimodal poorly sorted medium sand 

with platykurtic kurtosis. 
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AT No. Depth Description MPS Sorting Skewness Kurtosis 

20 0.6 - 0.7 Uni, Poorly Sorted Medium Sand 280.6 2.208 -0.052 0.903 

20 1.2 - 1.3 Uni, Poorly Sorted Very Fine Sand 179.0 2.165 0.228 0.830 

              

19 1.3 - 1.4 Uni, Moderately Sorted Very Fine Sand 122.4 1.833 0.492 1.200 

19 1.7-1.8 Bi, Poorly Sorted Very Fine Sand 178.1 2.210 0.271 0.768 

19 2-2.1 Uni, Poorly Sorted Medium Sand 280.0 2.218 -0.034 0.882 

19 2.4 - 2.5 Uni, Poorly Sorted Medium Sand 335.5 2.177 -0.135 0.905 

              

5 2.5 - 2.6 Uni, Poorly Sorted Medium Sand 261.4 2.329 -0.043 0.806 

              

18 0.2 - 0.3 Uni, Poorly Sorted Medium Sand 264.9 2.237 -0.065 0.869 

18 0.6 - 0.7 Uni, Poorly Sorted Medium Sand 371.4 2.120 -0.121 1.055 

              

17 1.2-1.3 Bi, Poorly Sorted Coarse Sand 394.1 2.587 -0.208 0.720 
 

Table 4.7 Folk and Ward (1957) sorting statistics for Profile E-F. Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 

4.2.5 Profile G-H 

Profile G-H runs perpendicular to Profile A-B near the lower scarp, beginning at site LA 

73559 in the western portion of the study area, crossing Profile A-B at AT 10, and extending to 

AT 23 on the eastern portion of the study area (Figure 4.5). AT 23 is highest point in the profile 

with an abrupt dip in slope towards AT 10 and CCA 6-3, with a near one meter difference in 

elevation. Vertical trends appear to be less frequent towards the west by southwest, though this is 

possibly a reflection of the decreasing depth in core sampling towards CCA 6-3. Vertical 

sequences in this profile appear to be near horizontally correlated between AT 10 and AT 23, 

though the elevation difference makes interpretation complex. All three cores show one 

relatively coarse sample, which appears to be expressed deeper in the profile towards AT 23, 

with a shift to fining towards 1.6 m in AT 23, 1.0 m in AT 10 and the surface in CCA6-3. It is 

possible that this too is product of shallow testing in CCA 6-3, though similarities between the 

coarsest portion of these cores seems strong, based on the high sand percentage present (Figure 
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4.6 d). Due to the complex nature of this profile, additional vertical profiles are needed for Table 

4.8 to understand the relationship between sedimentary patterns.  

Auger No. Upwards Textural Trends 

  0.5 m 1.0 m 1.3 m 1.8 m 2.3 m 2.8 m 

CCA 6 – 3 Fining         

AT10 Coarsening Fining Coarsening     

AT 23 Coarsening Fining Coarsening Fining Coarsening 

 Table 4.8 Summary of upwards textural tendencies for Profile G-H. The top row of the table 
shows the average base depth for each of the sequences. 

The sieve data for the sand fraction for Profile G-H is presented in Table 4.9. As no 

samples were present for AT 23, only CCA6-3 and AT 10 are discussed. The portion of the CCA 

6-3 with the highest percentage of sand is represented by sample 0.8 which exhibits bimodal, 

poorly sorted very fine sand that is more symmetrically skewed than samples from AT 10 near 

the same depth. The upwards trend in CCA 6-3 shows increasing coarseness with unimodal, but 

less sorted, medium sand exhibiting coarser skewness and near mesokurtic tendencies. This trend 

does not seem to directly correlate with AT 10 which shows near opposite patterns of texture, 

skewing, and kurtosis, which may suggest a negative relationship as is seen in several of the 

other profiles. 

AT No. Depth Description MPS Sorting Skewness Kurtosis 

CCA6-3 0.5 - 0.6 Uni, Poorly Sorted Medium Sand 288.5 2.273 -0.086 0.849 

CCA6-3 0.8 - 0.9 Bi, Poorly Sorted Very Fine Sand 217.9 2.255 0.028 0.780 

              

10 0.5 - 0.7 Uni, Poorly Sorted Medium Sand 229.1 2.234 0.022 0.841 

10 0.9 - 1.0 Uni, Poorly Sorted Very Fine Sand 140.8 2.018 0.476 0.993 

10  1.1 - 1.2 Uni, Poorly Sorted Medium Sand 228.5 2.179 -0.065 0.830 

10 1.4 - 1.5 Uni, Moderately Sorted Coarse Sand 490.6 1.892 -0.190 0.962 

Table 4.9 Folk and Ward (1957) sorting statistics for Profile G-H. Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 
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4.2.6 Sediment Characteristics: Texture Analysis for the Floodplain 

Profile I-J extends from the edge of Profile A-B at the base of the lower terrace across the 

western portion of the floodplain towards the Animas River (Figure 4.5). Figure 3.7 shows the 

textural observations for AT 11 through AT 13 and AT 25 with the sand fraction and MPST as 

described for the lower terrace.   

 

Figure 4.7 Profile I-J MPST for the western Animas Floodplain. 

Topographic differences across the profile are not significant, with the western portion of 

the floodplain being less than a half meter higher in elevation than the river bank, making lateral 

sedimentary patterns more straight forward than Profile G-H. Vertical sequences observed in 

Profile I-J show coarsening to fining upwards trends observed at decreasing depth from AT 11 to 

AT 25, with one fining sequence observed below this pattern in both AT 11 and AT 25. Cores 

east of AT 11 encountered coarse sand to gravel near the base providing a sedimentary boundary 

that was not reached in AT 11, though the fining trend observed in AT 11 is expected  to be 

bounded by gravel fill similar to what is observed in AT 25. These vertical trends observed in 

Profile I-J have been summarized in Table 4.10. 
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Auger No. Upwards Textural Trends 

  0.2 m 0.5 m 0.8 m 1.6 m 

AT 11 Fining Coarsening Fining 

AT 12 Fining Coarsening   
  

AT 13 Fining Coarsening     
  

AT 25 Fining Coarsening Fining 

 
Table 4.10 Summary of upwards textural tendencies for Profile I-J. The top row of the table 
shows the average base depth for each of the sequences. 

The sieve data for the sand fraction of Profile I-J is presented in Table 4.11 and does not 

include samples from AT 13 as it was relatively shallow. Samples from AT 25 and AT 12 show 

sequences of poorly sorted coarser material fining up to well sorted material, as is seen in 

samples 1.4 to 0.8 and 0.6 to 0.4 in AT 25 and samples 0.8 to 0.6 and 0.4 to 0.3 in AT 12. Above 

this trend, in AT 12, sand tends to be poorly sorted with no evident pattern in texture size.  

AT No. Depth Description MPS Sorting Skewness Kurtosis 

12 0.05 - 0.1 Uni, Poorly Sorted Very Fine Sand 177.5 2.155 0.242 0.836 

12 0.1 -0.2 Uni, Poorly Sorted Very Fine Sand 191.1 2.296 0.251 0.786 

12 0.2 - 0.3 Uni, Poorly Sorted Very Fine Sand 169.3 2.124 0.283 0.835 

12 0.3 - 0.4 Uni, Moderately Sorted Very Fine Sand 143.4 1.978 0.412 0.964 

12 0.4 - 0.5 Uni, Poorly Sorted Very Fine Sand 179.4 2.121 0.207 0.910 

12 0.5 - 0.6 Uni, Moderately Sorted Very Fine Sand 117.2 1.712 0.421 1.146 

12 0.6 - 0.7 Uni, Moderately Well Sorted Very Fine Sand 127.2 1.559 0.055 0.738 

12 0.8 - 0.9 Uni, Moderately Sorted Very Coarse Sand 882.1 1.677 -0.668 1.248 

              

25 0.4 - 0.5 Uni, Moderately Sorted Very Fine Sand 150.1 1.901 0.236 0.954 

25 0.6-0.7 Uni, Poorly Sorted Very Fine Sand 192.9 2.246 0.183 0.792 

25 0.8 - 0.9 Uni, Moderately Well Sorted Very Fine Sand 113.9 1.547 0.285 0.869 

25 1.2 - 1.3 Uni, Moderately Sorted Very Fine Sand 121.2 1.652 0.292 0.932 

25 1.4-1.5 Uni, Poorly Sorted Very Fine Sand 210.1 2.237 0.084 0.799 
 

Table 4.11 Folk and Ward (1957) sorting statistics for Profile I-J.  Uni and Bi in the description 
represents the modal tendency of the sample.MPS represents mean particle size in microns. 
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4.2.7 Interpretation of Textural Patterns 

Textural patterns for the lower terraces seemed to show activity in Flow Line B, C and D 

across the project area. Based on the coarsening to fining paired sequences observed in Profile 

A-B, Section 2 (Table 4.1) and Profile E-F (Table 4.6), active channel migration associated with 

either Flow Line D or Line C (Figure 4.2) occurred across the eastern portion of the project area, 

with possible lateral migration to the west occurring in Line B based on Profile C-D (Table 4.4).  

This suggests a relatively dynamic environment which appears to shift to a more stable 

environment in the upper vertical trend as fining is observed across the project area. 

Deposition appears to be slightly different for AT 7 through AT 10 in Profile A-B and 

AT 23 in Profile G-H (Table 4.7), having very coarse sand fractions near the base of auguring 

with moderately sorted sand observed in AT 10. This sequence is more characteristic of a fill 

terrace than the fan deposits observed in the auger cores closer to the upper terrace scarp, though 

minor deviations in upwards trends suggest influences by fan deposits. The coarsening trend 

from AT 7 towards AT 10 is possibly related to the last migration of the Animas prior to terrace 

abandonment, though deeper cores are recommended to confirm this assumption. If this trend 

does represent the last phase of Animas on the lower terrace, then the poorly sorted fill above 

likely represents mixed fan and terrace deposits, making the identification of a bounding allounit 

unlikely. 

Below the terrace scarp is the modern floodplain which seems to exhibit one phase of 

channel migration and possibly one phase of chute activity.  If AT 11 terminates at gravel as in 

AT 25, it likely represents the oldest channel fill in Profile I-J (Table 4.10) that was abandoned 

after lateral movement to the east. Above this deposit is a paired vertical sequence, in AT 11 and 

AT 12, which likely represents more recent activity and migration towards the east. This 
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observation seems to support the surficial analysis in Figure 4.4, suggesting the Animas was 

characterized by distributary chute channels and braiding prior to the stream’s current 

morphology. To evaluate these textural interpretations for the lower terrace and the floodplain, 

soil development will be analyzed in the following section. 

4.2.8 Soil Characteristics: Horizon Development, Chemical Properties  
and Anthropogenic Deposition 

Soil development is important in understanding active depositional environments as 

horizonation can provide evidence for relative stability of a surface, and the identification of 

distinctive pedofacies can provide a stratigraphic marker for phases of deposition. Pedogenesis in 

the project area was analyzed by the identification of soil horizons, carbonate stages, organics, 

and anthropogenic deposition, and then correlated across auger cores. Five potential stratigraphic 

units were identified for the lower terrace based on this analysis and are shown over the auger 

core soil horizons in Figure 4.8. 

(a)  

(Figure 4.8) 

 



 46 

(b)  

 (c)  

(Figure 4.8) 
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(d)  

(e)  

(Figure 4.8) 
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(f)  

Figure 4.8 (a) – (d) Soil profiles showing horizon development, topographic differences and 
proposed stratigraphic units. Elevation differences and slope were estimated using the 10 m 
DEM. (e) Stratigraphic profile running from the base of the upper terrace to the lower terrace. (f) 
Stratigraphic profile crossing (e) near AT 5. The hatched area below (e) and (f) represents an 
untested depth. 

Unit 3 likely represents the oldest phase of fan deposition identified, though the 

relationship between the buried B horizon below Unit 2 in AT 8 is unresolved. Unit 3 contains a 

weakly preserved yellowish brown A horizon with visible organics, including fibrous roots and 

decaying woody roots, with a clear (5 cm) boundary that thins towards the E-SE with an 

underlying light yellowish brown sandy C horizon. Charcoal was noted in the A horizon for this 

unit but occurred extremely infrequently. The lower boundary of this unit was not identified. 

Unit 2 is best expressed in the central portion of the lower terrace and is represented by a 

thickened A horizon in AT 4 and AT 5 that is possibly completely removed in AT 6 and poorly 

expressed in AT 7 and AT 8. The soil unit contains above average carbonates (> 1.5% in matrix 

and 1 to 5% nodules by volume) on top of a light brown C horizon. A tentative relationship is 

proposed with the lower portion of AT 10 as it exhibits an A horizon with developed carbonate 

structure, though the brown hue is absent. The base of Unit 2 exhibits a strong textural shift to 

primarily a bimodal poorly sorted medium sand above Unit 3, which tends to be unimodal and 

fine to very fine. 
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Unit 1 makes up the majority of the project area surface and contains almost all of the 

artifacts identified. Soils are best expressed in this unit with the development of multiple A 

subhorizons and a weak B horizon. Pedogenic mineral development is common despite a 

relatively low carbonate percentage in the matrix ( Figure 4.9), suggesting the possibility of 

additional mineral components such as Gypsum, which was observed in crystalline form in 

badland deposits to the east and is listed as a minor component to soils in the San Juan County 

Soil Survey for the Animas Valley (USDA Staff, 2008). Most of the interpreted fan activity from 

the previous section is observed in this unit, with several vertical trends in coarsening and fining 

centered around AT 5. The base of the unit is comprised of a relatively loose sandy C horizon 

with lower average carbonate percent in the matrix (< 1%) but moderately frequent nodules. 

Based on the elevation differences for the base of Unit 1 in AT 4 and AT 6 and the lack of a well 

expressed contact with the underlying unit in AT 6 it is proposed that at least one phase of 

degradation occurred prior to the deposition of Unit 1. Based on the textural patterns observed in 

Figure 4.8, and the previous section, Flow Line D (Figure 4.2) probably contributed to incision 

in AT 6 with Channel C, causing a similar but slightly less pronounced feature in AT 4 due to its 

size. Activity by one or both of these channels may account for the coarsening event observed 

above Unit 1 in AT 10, and potentially the subsequent truncation of this unit from fan 

degradation.  
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Figure 4.9 Chemical analysis by unit and soil horizon. OM refers to Organic Matter. OC refers to 
Organic Carbon. All horizons percentages were averaged except for Unit 0 AC, Unit 2 AC, Unit 
3 AC and Unit 3 C as only one lab sample was available for each. Unit 0 AC, Unit 2 AC, Unit 3 
AC and Unit 3 C do not have organic carbon percentages as none were available.  

Unit 0 is comprised of a weakly formed A horizon over a coarse AC horizon exhibiting 

multiple lenses of silt and clay mixed with loose sand. Only one sample was analyzed from this 

unit and it contained a below average carbonate percentage (<1%) with low organic matter 

content (<1%). This unit sits overlies Unit 1 on only the eastern side of the project area near the 

present day acequia and the mouth of an active ravine. Near the base of the unit in AT 20, silt 

and clay lenses interbed with coarse sandy loam to loam down to an abrupt contact with the 

yellow brown fine loam of Unit 1. Just above this contact, charcoal increased slightly with one 

small abraded grayware sherd recovered from AT 20. 

Carbonate and organic percentages were broken down by horizon within each unit that 

was analyzed to confirm the legitimacy of these stratigraphic divisions. All samples were 

averaged between auger cores where samples were available, with Unit 0 AC, Unit 2 AC, Unit 3 

AC and Unit 3 C being represent by a single sample. The results in Figure 4.9 suggest that 

identifiable breaks are present with clear divisions between Units 2 and 3 in both organics and 

carbonates and a slightly more ambiguous division between Units 1 and 2. 

Unit X was designated in Figure 4.8 (e) to represent a potential disconformity resulting 

from anthropogenic and alluvial processes. The surface around AT 9 and AT 10 exhibits 
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evidence of turbation in the form of deep trenches (0.5 m deep), historic structural demolition, 

and fence construction. Additional evidence of soil mixing was observed sub-surface in AT 9, 

with the identification of several prehistoric ceramics and clear glass in the same level. Chemical 

analysis of AT 10, presented in Figure 3.10, shows a noticeable shift in carbonate and organics 

between 0.5 m and 0.9 m at the transition into what is believed to be Unit 1, exhibiting the 

typical pattern seen in Units 0 – 4 of having a lower percentage of carbonate in the upper horizon 

and increasing towards the base. The carbonate trend above Unit 1 is atypical, with higher 

percentages on the surface decreasing towards the base. This sequence follows more closely with 

what is observed on the floodplain and may represent influence by periodic overbank flooding, 

though the majority of sediment is interpreted as fan deposition. The base of Unit X is clear (5 to 

10 cm) in AT 10 expressed as a light yellowish brown sandy loam above the top of Unit 1 which 

is expressed with a brownish yellow loam showing increased silt content. Above this contact, 

Unit X is comprised of a sandy loam to loam with silt lamina intermixed with medium to fine 

sand. The surface of Unit X is a yellowish brown loam with mixed charcoal and rare sandstone 

fragments. The lateral and vertical extent of the unit beyond AT 10 is unclear. The upper 0.4 m 

of AT 9 expressed similarities in color and carbonate development as Unit X in AT 10, though 

this section also exhibits clear signs of disturbance. Textural trends in AT 10 and AT 9 show 

evidence of coarsening which may be more in line with localized alluvial activity suggesting 

aggregation of historic and prehistoric artifacts by channel transport. 
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Figure 4.10  Chemical analysis of AT 10 by horizon and depth.  The X axis shows the horizon 
followed by the depth in meters. OM refers to Organic Matter. OC refers to Organic Carbon. OM 
percentage was not calculated for CA 0.7. Carbonate percent was not calculated for Bb2 1.1. 

Stratigraphic units in the floodplain are presumed to be younger than the lower terrace 

surface and likely coeval with the development of the upper fan, though the relationship between 

these units is not clearly defined. Figure 4.11 shows two proposed units for the Animas 

floodplain designated Unit 1.1 and Unit 2.1. Unit 1.1 is comprised of silty loam with significant 

texture variation near the base of the unit. Carbonates are well expressed near the surface and 

decrease with depth. This unit terminates at coarse sand to cobble bed between AT 12 and AT 

25. The base in AT 11 was not reached.  
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(a)  

(b)  

Figure 4.11 (a) identified soil horizons with proposed stratigaphic division. (b) Proposed 
stratigraphic profile for the floodplain. 

Unit 2.1 is comprised of a brownish gray silty loam with multiple A subhorizons. 

Carbonates are well expressed near the surface and decrease towards the base. The base of the 

unit terminates with a thin lens of medium to coarse sandy loam over a buried A horizon. The 

general pattern of development for Unit 2.1 is consistent with abandoned channel fill with the 

exception of the lower portion, which exhibits textural tendency towards active movement with 

medium moderately sorted sand. 

Units 1.1 and 2.1 of the floodplain are proposed to be part of an Animas River allounit. 

Unit 1.1 is divided into to two allomembers: channel/overbank deposition and a sand bar 
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member. This unit terminates at coarse sand and gravel, though the base of the unit was not 

located in AT 11. The sand bar member is differentiated from the channel member by having 

relatively low carbonates (few to no nodules or filaments, <1% in matrix) near the surface and a 

termination at a cobble bed less than one meter in depth. Unit 2.1 represents an allomember of 

the Animas unit that is characterized by abandoned channel fill (fine (low energy) deposition) of 

silt loam coarsening to active fill (coarse (higher energy) deposition) of loamy sand near the base 

that is believed to be an abandoned channel segment. Unit 2.1 terminates above a high silt buried 

horizon with a strong increase in carbonate percentage. 

4.3 Interpreted Chronology 

Absolute dates were not available for the four units on the lower terrace, though some 

relationship between soil formation in Smith and McFaul’s (1997) Tohatchi units identified 

within the San Juan basin is observed, particularly within Unit 1. Smith and Mcfaul’s Tohatchi V 

period (2200 – 660 BP) is described as being dominated by eolian and alluvial deposition, with a 

weak B to Bk horizon containing archaeological deposits from the Basketmaker III to the Pueblo 

III period. Though eolian deposition was not positively identified, alluvial activity, along with 

weak B development and the strongest evidence for occupation (Figure 4.19) from this period in 

Unit 1 seems to correlate with this description. The preceding Tohatchi IV phase (3100 – 2100 

BP) was proposed to be associated with renewed glaciations in the San Juan mountains (Smith 

and McFaul, 1997, Benedict, 1985) and this way is predicted to have increased moisture near the 

terminus of this phase possibly resulting in the fan incision observed near the contact of Units 1 

and 2. Phase correlations with Units 2 and 3 were not clear, though the presence of infrequent 

charcoal in Unit 3 may suggest the potential for earlier occupation associated with the Archaic 

period identified in Tohatchi IV. The deposition of Unit 0, and possibly Unit X, seems to exhibit 
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little to weak soil development with reworked artifacts which correlates with the description of 

Tohatchi VI (660 – 100 BP).  

If Unit 1 is coeval with the Tohatchi V phase then it is possible that stratification of 

material between the Basketmaker III to the abandonment of Pueblo III has preserved separate 

occupational surfaces. To evaluate this, two anthropogenic deposits were analyzed across the 

project area: charcoal and artifacts. It is noted that charcoal is not a definitive example of 

anthropogenic events, as wildfires are common in northwest New Mexico and at least one 

fulgurite (lightning vitrified sand) was identified in the A horizon of AT 4, but where charcoal 

occurs there is a potential for a stable surface.  

The presence of anthropogenic factors was tallied for each unit by occurrence in the 

identified horizons, then by depth for each of the auger cores except AT 9, as clear disturbance 

was identified. Figure 4.12 shows the primary occurrence of these materials in Unit 1 of the fan 

deposits and Unit 1.1 on the floodplain. Figure 4.12 (c) exhibits three spikes in charcoal 

occurrence between 0.3 m and 0.5 m, 0.7 m and 0.9 m and 1.7 m and 1.9 m, though only the 

upper 1.5 m contains artifacts. Based on these results, there a is potential for stratified deposits, 

and the excavation records by Morris of stratification between the Chacoan and Mesa Verde 

phase maybe represented within the upper meter. 
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(a) (b)  

(c)  

Figure 4.12 (a) The occurrence of charcoal and artifacts by stratigraphic unit for the lower terrace 
(b) The occurrence of charcoal by stratigraphic unit for the floodplain (c) the occurrence of 
charcoal and artifacts by depth. 

Artifacts identified in the core samples were all Anasazi type ceramics. Diagnostic 

ceramics in AT 2 were found in the upper 0.4 m and included Mesa Verde Black-on-White 

pottery, which was used primarily between AD 1175 and 1300 (Reed and Goff, 2007), with one 

potential late Pueblo II (AD 1050 – 1125) Black-on-White sherd identified in the horizon just 

below. The rest of the assemblage was not temporally diagnostic.  

As no artifacts were observed in Units 1.1 and 2.1, the chronologic relationship between 

the fan allomembers and floodplain is tenuous. Charcoal deposition appears across the upper 

meter of both Units 1.1 and 2.1 but appears more frequently and deeper in Unit 1.1. As these 

deposits show a correlation of slope with the modern topographic surface for AT 11 through AT 

13, it is possible that the occurrence of charcoal represents a rough estimate of the occupational 
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surface associated with Unit 1 on the lower terrace. This would suggest that Unit 2.1 was 

relatively inactive during occupation and that Unit 1.1 has been aggrading in AT 25, which is 

plausible given the textural tendency observed 
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CHAPTER 5 

ARCHAEOLOGICAL ANALYSIS AND INTERPRETATION 

 As artifacts are portable by definition and tend to float in the soil matrix due to mixing of 

the biomantle and entrainment during sedimentary activity, an analysis of artifact occurrence is 

insufficient to identify an occupational surface. Cultural features, like hearths or habitation 

structures, provide a basis for identifying an archaeological surface as they are less prone to 

transportation and are laterally often expressed. If stratification of archaeological materials is 

present in the project area, identification of cultural features could provide a source for in situ 

artifacts and a subsurface datum to evaluate their occurrence. To identify a buried feature, 

geophysical prospecting combined with auger coring was conducted at three locations in the 

project area. This section presents the results of these tests 

5.1 Resistivity Analysis 

This section will look at three electrical resistivity (ER) survey grids that were conducted 

to find and test potential occupational features chronologically associated with the artifacts 

identified in the previous section. Grid 1 (Figure 4.1) is near the center of the study area and is 

located on a prairie dog mound that shows recent activity. Grid 2 is located on the eastern edge 

of Site LA 161030 and covers two possible features identified during the 2005 pedestrian survey 

(Wharton et al., 2009). Grid 3 is located on the southern end of LA 73559 in an area designated 

as Locus 1 during the 2005 recording.  
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Figure 5.1 Map of ER grid locations with 2006 USGS Aerial Photo (GDACC). 
 

5.1.1 Grid 1 Analysis 

The Grid 1 location is between AT 6 and AT 7 of Profile A-B, as discussed in the 

previous section. As no archaeological evidence is associated with Grid 1, testing in this location 

was intended to identify potential confounding factors in ER analysis, primarily in the form of 

prairie dog burrows and agricultural features. The surface topography in the area is generally 

dipping to the southeast, though this tendency is interrupted by several deep plow lines or 

shallow irrigation ditches that are running north-south across the survey grid. Four prairie dog 

holes were observed with three potentially interconnected holes near the center of the north 

central portion. The results of the resistivity survey are presented in Figure 5.2 and depict a 

natural neighbor interpolation of the resistivity data collected along with the location of auger 

cores and burrow entrances with delineations of the general direction they appear to be oriented. 
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(a) (b)  

Figure 5.2 (a) Map of ER results for the Prairie Dog Mound with holes and apparent opening 
direction. Light to red areas indicate high resistivity, dark to green areas indicate low resistivity. 
(b) Potential resistive anomalies in Grid 1. Auger cores are located on both maps with their GS 
designation. 

There are at least two linear resistive features in Grid 1 that run roughly parallel with 

each other in a north/south direction with an additional, possibly related, parallel feature in the 

eastern portion of the map highlighted in Figure 5.2 (b). A conductive zone beginning near auger 

core GS-7 in Figure 5.2 seems to bisect this resistive area with a similar north/south orientation. 

Based on surface topography, these patterns appear to match the irrigation troughs and 

intervening ridges with the resistive areas following the higher elevation and the conductive 

zones the lower elevation. Since the variability in resistivity readings was relatively low 

(primarily < 10 ohms), patterns associated with ridges and trenches may be present. As resistivity 

is related to a variety of factors that can be associated with textural variation, such as dissolved 

salts, moisture and porosity, and irrigation troughs and ridges likely show variation in these 

characteristics, a plot of the interpolated resistivity value in Ohms was compared with the mean 

particle size (MPS) in microns for each of the auger cores. Excluding GS-2, Figure 5.3 

demonstrates a roughly negative correlation between MPS and resistivity values, suggesting that 



 61 

most of the variation can be explained by textural differences. The higher elevations tend to be 

finer as they retain more of the last phase of deposition, but also are less conductive as 

channelized flow does not deposit dissolved solids as frequently. The lower elevations have 

likely been stripped of a portion of the finer deposits associated with the last phase of 

sedimentation and have been filled with coarser material associated with irrigation. Dissolved 

solid infiltration in lower elevations was likely higher, increasing conductance. Deviation from 

this trend in auger core GS-2 is likely due to differences in sedimentation as this core exhibits a 

more abrupt texture change near its base. 

 

Figure 5.3 Plot of Mean Particle Size in microns with interpolated resistivity values in Ohms. 
The linear equation was calculated by excluding GS-2 which appears to have a slightly different 
sedimentary structure. 

As another potential cause for variation is related to larger burrows, which could also 

affect texture through re-deposition of subsurface material and the creation of subsurface voids, 

detailed color changes were documented in the field to attempt identification of krotovina. Based 

on the orientation of burrow entrances in Figure 5.2 (a), Auger cores GS-1, GS-4, and GS-7 are 

expected to provide the best chance for identification, however the auger profiles in Figure 5.4 

show no clear evidence of active burrows.  A slight color change in GS-1 between 0.7 and 0.8 m 

seems to provide the best evidence for burrowing, but the shift in texture and visible carbonates 

below this change suggests a geologic origin. This is likely confirmed as geologic by the abrupt 

shift in texture observed in GS-2, with a shift in Munsell color observed in several auger cores at 
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the same depth. The location and orientation of three of the burrow holes seemed to be 

associated with a resistive zone, though no evidence of relation was positively identified. 

 

                           Figure 5.4 Soil core profiles for auger tests conducted in Grid 1. 

5.1.2 Grid 2 Analysis 

Grid 2 was conducted near the center of Site LA 161030 as presented in Figure 5.5. 

During the 2005 survey three potential features were identified along with hundreds of artifacts, 

most associated with burrow holes. Feature 1 was identified as a possible midden, or refuse 

deposit, as charcoal along with the densest ceramic scatter was associated with two burrows in 

this area. Feature 2 was identified as a possibly historic cobble pile, as surface cobbles in the 

immediate area are rare but no prehistoric artifacts appeared to be associated. Feature 3 was 

identified as a possible cultural depression or structural unit exposed by the shallow irrigation 

trough running north to south. To provide the best chance for identifying a potentially preserved 

prehistoric feature, Grid 2 was placed across both previously identified Features 1 and 3. The 

resistivity values were processed using natural neighbor interpolation, as shown in Figure 5.5 

along with auger core and burrow hole locations. Testing in the northeastern section of the grid 

was conducted one year earlier than the rest of the unit, results were interpolated separately due 
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to changes in vegetation and moisture that appeared to provide slightly different readings on the 

order of + 10 Ohms.  

(a)  

(b)  

Figure 5.5 (a) Map of Site LA 161030 with the location of Grid 2 plotted with the previously 
identified features F1 – F3 (b) Map of ER results for Grid 2 on LA 161030. Light to red areas 
indicate high resistivity, dark to green areas indicate low resistivity. Differences in the 
northeastern portion of the grid are related to two phases of testing. Auger core locations are 
plotted with their CCA designation.   

A significant amount of variation is present across Grid 2 exhibiting several weak linear 

features that resemble the characteristics of what was observed in Grid 1. Aside from this 
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background noise, five anomalies were identified in the data and were tested with auger coring. 

Based on Figure 5.6, no relationship appears to be present between texture and resistivity values, 

suggesting that variation is likely related to different phenomena. To understand these 

phenomena, an analysis of each anomaly is discussed. 

 

Figure 5.6 Plot of mean particle size with resistivity values for auger cores CCA 4-1, 3, 4, 5, 9, 
12, 14, 17, 19, 21, 27, 28, 29 and 31. 

Anomaly 1, presented in Figure 5.7 (a), is a linear resistive feature comprised of roughly 

north/south and east/west resistive zones in the range of 50 to 80 Ohms. Three auger profiles 

(Figure 5.7 b – d), consisting of fifteen cores were conducted across these zones and seem to 

suggest a cultural origin. The areas exhibiting the highest resistivity appear to be associated with 

cobble obstructions that were encountered between 0.5 m and 0.3 m, with slightly lower resistive 

readings coming from cobble obstructions between 0.8 m and 0. 6 m. Auger cores CCA 4-14 and 

CCA 4-17 exhibited more conductance and subsequently were not terminated by cobble 

obstructions above one meter. Artifacts, including ceramics, non-local obsidian, and bone, were 

frequent, totaling over 85 objects, with CCA 4-3, 5, 9 and 12 containing at least ten artifacts each 

unit. At least one auger core from each of the three profiles present strong evidence for an 

occupational surface with a dense layer of charcoal over oxidized soil between 0.7 an 0.8 m in 

CCA 4-3 and CCA 4-14 and 0.5 m in CCA 4-10. Below this charcoal rich zone, six clay to silty 

clay impressions were identified in CCA 4-14 and CCA 4-15 near one meter and are pictured in 
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Figure 5.7 (g). These clay impressions do not match the surrounding matrix in color or texture 

and were originally considered as daub; however the texture is inconsistent with typical wall 

daub in the area. Based on the lack of visible inclusions, these clay impressions are proposed to 

be unfired ceramic clay that was molded by the feature collapse.  

Outside of the three auger profiles, CCA4-31 was conducted to identify the furthest 

extent of this feature. Four ceramic sherds and charcoal with a similar depth as was identified in 

previous auger cores were identified, though no definitive evidence was discovered for a floor 

termination similar to CCA 4-3, 10 and 14. Based on the resistivity and auger results, Anomaly 1 

is believed to be a three to six room, 10 m by 5 m structure oriented slightly off of north/south. 
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(a)  

(b) (c) (d)  

(e)  (f)  

(g)          (h)  

Figure 5.7 (a) Anomaly 1 with auger core locations. (b) – (d) Auger profiles with munsell color, 
texture curve for CCA 4-3 through 5, CCA 4-14 and CCA 4-17, artifacts and charcoal deposits. 
(e) Charcoal lenses in CCA 4-3. (f) Charcoal over oxidized zone in CCA 4-10. (g) Unfired clay 
impressions from CCA 4-14 and CCA 4-15. (h) Auger core CCA 4-31 in the southern most 
portion of the feature.  

Charcoal 

Oxide Layer 
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Anomaly 2 is a linear conductive feature stretching north/south across Grid 2, with a 

width between 2 m and 3 m and average ER readings between 15 and 30 Ohms. The surface 

topography indicates a shallow irrigation ditch or deep plow furrow at the surface, similar to 

those identified in Grid 1, running in roughly the same direction as the anomaly. Auger core 

CCA 4-19 (Figure 5.8 a), conducted in the northern portion of the anomaly uncovered three 

corrugated jar fragments from the same vessel, possibly refitting together, and infrequent to rare 

charcoal between 0.3 m and 0.4 m in depth. The auger hole was terminated at a cobble 

obstruction near 1 m. The ratio of texture to resistivity follows somewhat closely with that of 

GS-6 in Grid 1 as is shown in Figure 5.8 (b), and the extent in length and width follows the 

observation of a shallow irrigation ditch suggesting a modern to historic agricultural origin for 

this anomaly. 

(a) (b)  

Figure 5.8 (a) CCA 4-19 auger core conducted in Anomaly 2 showing Munsell color changes, 
artifacts, and rare charcoal fragments. (b) Graph of the relationship of texture to resistivity for 
Grid 1 showing CCA 4-19 following a similar trend. 

 

y = -1.4752x + 203.49
R² = 0.8064

15

20

25

30

35

40

45

50

104.0 106.0 108.0 110.0 112.0 114.0 116.0 118.0 120.0 122.0

ER
 in

 O
h

m
s

MPS in Microns

Relationship Between Texture and Resistivity Value for 
Grid 1 and CCA 4-19

CCA4-19 



 68 

(a)  

(b)  

Figure 5.9 (a) Anomaly 3 resistivity profile outlined in the central portion of the map with 
labeled auger core locations. (b) Three auger profiles conducted across Anomaly 3 with Munsell 
color, artifacts, charcoal, and texture curve for auger cores CCA 4-27 through CCA 4-29. 

Anomaly 3, as shown in Figure 5.9, is a curvilinear resistive feature with values between 

50 and 100 Ohms. The surface topography associate with the features shows a slight drop in 

elevation (<= 0.05 m) towards the south just beyond the main resistive band running west to east 

by northeast. Three auger core profiles were conducted across the feature and show cobble 

deposits with decreasing depth towards CCA 4-25. Artifacts appear to be observed more 

frequently towards resistive areas, with artifacts < 5 mm (too small for collection) occurring 

more frequently toward the south side of the resistive zone in CCA 4-29. Based on the auger 

data, Anomaly 3 is believed to be a cobble concentration centered near CCA 4-25, that either 

was associated with occupation or acted as an obstacle to surface movement of artifacts after 
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deposition. This feature is believed to be culturally derived, as a cobble boundary is not observed 

throughout the area near the surface, though further testing is required to exclude geologic 

processes as a combination of burrowing, slope wash and agriculture could yield similar features.  

Anomalies 4 and 5, shown in Figure 5.10, are associated with the previously identified 

Feature 1 midden from the 2005 survey. Anomaly 4 is an irregular resistive zone with values 

between 45 and 78 Ohms. In the center of Anomaly 4 are two prairie dog burrow entrances with 

the densest frequency of artifact in the associated back dirt. Auger core CCA4-22 was conducted 

in one of the areas with the highest resistivity values identifying four artifacts, including two 

ceramics, two obsidian flakes and a cobble obstruction, near 0.6 m. Anomaly 5 is a conductive 

feature with values between 20 and 30 Ohms. Auger core CCA4-21 recovered frequent charcoal 

deposits and twelve artifacts, nine of which were between 0.3 m and 0.4 m in depth. Artifacts in 

CCA 4-21 included ten Mesa Verde Black-on-White sherds, one non-diagnostic black-on-white 

sherd, and one avian bone fragment.  

Both of these anomalies are considered to be part of the Feature 1 midden with Anomaly 

5 being either better preserved or nearer the center of deposition. Higher conductance is expected 

in midden deposits as charcoal and other refuse, including organic (food, plant) and inorganic 

(ceramic fragments), tends to decay into conductive solids and colloids. The high concentration 

of artifacts in the 0.3 m to 0.4 m level of CCA4-21 provides good evidence for primary position 

of materials in the conductive section of the midden. Resistive areas are expected to be the result 

of disturbance. Though positive identification of burrow disturbance was not definitively 

associated with resistive zones, the location and orientation of burrow entrances in Grid 1 and 

Grid 2 seem to correlate with resistive readings and it is expected that aeration and mixing of soil 

would reduce conductive pathways and increase resistivity. 
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(a) (b)  

Figure 5.10 (a) Resistivity profile with Anomalies 4 and 5 outlined with labeled auger core 
location. (b) Auger cores CCA 4-21 and CCA 4-22 conducted in Anomalies 4 and 5 with 
munsell color, artifacts, charcoal, and texture curve for CCA 4-21. 

5.1.3 Occupational Surface Age and Depth Approximation for Grid 2 

Analysis of soil horizon development on the outside of the Anomaly 1 feature (Figure 

5.11 a) suggests that site occupation took place in the Unit 1 soil phase described in Chapter 4. 

With a possible feature floor identified in Anomaly 1, auger core CCA4-3 puts the deepest 

identified occupation near 0.8 m, with the shallowest artifacts occurring within 0.1 m of the 

surface directly south of this in auger core CCA4-13. To identify the distribution of site material 

between these extremes, artifacts and charcoal were tallied by depth for each of the auger cores. 

Figure 5.11 (b) shows the number of 0.1 m units that contain artifacts and charcoal depicting a 

spike in artifacts for 0.1 to 0.2 m, and a spike in charcoal and artifacts at 0.3 m to 0.4 m. 

Breaking down these artifacts by type, Figure 5.11 (c) exhibits a generally high number of 

ceramics from 0.1 m to 0.4 m, with a peak in lithic and faunal artifacts between 0.3 m and 0.4 m. 

Given this observation, the increase in cobble obstructions between 0.2 m and 0.3 m may suggest 

that the distribution of artifacts is related to the development of a biomantle. Size sorting for the 

artifacts recovered, which is often a result of turbation, was not noted in this area, though high 
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resolution provenience was not possible with a hand auger and the predominant bioturbation 

agent, mainly prairie dogs, produce large enough burrows that the size fraction of artifacts is 

expected to be poorly sorted. The re-occurrence of cobble obstructions at a similar depth in areas 

outside of clear features seems to support this interpretation as a possible stone zone resulting 

from a biomantle, though a cultural origin of a portion of the observed cobbles is plausible. 

Below the possible stone zone at 0.2 m to 0.3 m there is another slight increase in observed 

cobbles between 0.5 m and 0.6 m, with the majority of artifacts and the primary occurrence of 

charcoal occurring between these two zones. The area between 0.3 m and 0.6 m possibly 

represents a second, older biomantle associated with the occupational surface or a different 

source of turbation. Prairie dog burrows typically extend down to near 1 m (Wagner et al., 2005) 

and it is possible that the occurrence of gravel near the surface is related to small burrowers 

while the deeper gravel is related to larger burrowers. 
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(a) (b)  

(c) (d)  

(e)  (f)      (g)  

Figure 5.11 (a) Soil horizon profile of auger core CCA4-17 (b) Graph showing the frequency of 
artifacts or charcoal being recorded for each 10 cm unit in CCA4-1 through CCA4-31. (c) Graph 
of the frequency of artifacts by depth and type. (d) Graph of the occurrence of diagnostic 
artifacts from auger cores CCA4-1 through CCA4-31. (e) Photo of a Mancos Black-on-White - 
Dogoszhi style ceramic from CCA4-1 (f) Photo of a possible Mancos Black-on-White - Sosi 
style ceramic from CCA4-3 (g) Photo of a Mesa Verde ceramic from CCA4-21.  

To identify the age of this surface, ceramic typology was used for diagnostic artifacts. 

Four ceramic styles were identified in the field and their occurrence was plotted by depth in 

Figure 5.11 (d). The Dogoszhi and Sosi styles of Mancos Black-on-White (Figure 5.11 e and f) 

are associated with the late Pueblo II period and are estimated to have been in use between AD 
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1000 to 1125 (Reed and Goff, 2007). The McElmo typology represents an early Pueblo III style 

ceramic in use from AD 1100 to 1225 (Reed and Goff, 2007). The Mesa Verde type (Figure 5.11 

g) represents the Early through the late Pueblo III phase and was in use from AD 1175 to 1300 

(Reed and Goff, 2007). As the Dogoszhi and Sosi style ceramics would not normally be 

associated with Mesa Verde sherds in a stratified deposit, there is potential for a palimpsest of 

material or mixing due to disturbance. Despite the appearance of Figure 5.11 (d), late Pueblo II 

ceramics were not identified in the same unit as clear Pueblo III ceramics, suggesting that there 

is a chance that some stratigraphic separation is possible. The observation of a charcoal layer 

near 0.8 m in Anomaly 1 may represent the earliest phase of occupation, with the primary 

deposition of artifacts near 0.3 m representing later use as a midden. Clear stratigraphic profiles 

are needed to make a confident determination. Based on this information, Unit 1 contains the 

possibility of two biomantles, with the lower one representing the occupational surface, with a 

median age of AD 1175, and the upper one representing the most recent depositional and 

pedogenic processes. 

5.1.4 Grid 3 Analysis 

Grid 3 is located on Site LA 73559 in an area designated as Locus 1 during the 2005 

survey (Figure 5.12). Locus 1 is comprised of two potential prehistoric features with possible 

disturbance related to nearby road and fence construction. Feature 1 was originally interpreted as 

a possible room block with an exposed wall alignment and Feature 2 was recorded as a slight 

depression with artifacts, possibly interpreted as a kiva, or circler pit structure. Grid 3 was placed 

across both of these potential structures to ensure the greatest potential for identifying subsurface 

feature material. The results of the resistivity interpolation in Figure 5.12 (b) show one resistive 
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anomaly associated with the previously identified Feature 1, and conductive anomaly associated 

with Feature 2.  

(a) (b)  

(c) (d) (e)  

Figure 5.12 (a) Map of Site LA 73559 with the previously identified features in red and the Grid 
3 location in Gray (b) ER survey results for Grid 3 with auger core locations identified with their 
CCA designation and outlined anomalies. It is noted that resistive values for Grid 3 are 
considerably lower than in the previous grids. This trend seems to be associated with possible 
equipment malfunction, though the readings appear to be relatively comparable across the survey 
area. It is believed that the data collected for this grid is sufficient for analysis. (c) Profile 1 
conducted across Anomaly 1 (d) Profile 2 conducted across Anomaly 2 (e) Auger core CCA6-1. 

Anomaly 1 is an irregular resistive zone with values from 25 to 38 Ohms. The surface 

topography around this anomaly shows little variation aside from exposure of surface rock and 

cobble. The general orientation of the surface rock seems to follow with the fence line located 

less than five meters to the northwest, in a northeast/southwest direction. Auger Profile 1, 

conducted through the site, encountered a rock obstruction within the upper 0.1 m of the surface 

for CCA6-2 and CCA6-4 but encountered no obstruction for CCA6-3 and CCA6-5.  No artifacts 
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or cultural material were identified subsurface for this feature, though surfical artifacts are noted 

from the 2005 recording. It is possible that this feature represents an exposed stone zone, and the 

gravel surface to the south maybe further evidence of this cause. The orientation of the surface 

stone, in relation to the fence line, and the lack of similar sized stone features in the immediate 

area make this argument tenuous, however, and a historic origin may be a more plausible 

interpretation. This feature is not interpreted to be of prehistoric origin, but further analysis is 

required to determine its source. 

Anomaly 2 is a circular to irregular conductive zone with resistive values between 8 and 

15 Ohms. The surface topography of the anomaly exhibits a slight depression near CCA6-9 with 

the general slope dropping gently to the east. Near the center of the depression is one medium 

sized native shrub. Aside from a slightly coarser texture near the base of auger cores CCA6-8 

and CCA6-9, the greatest variation in the samples was seen in terms of moisture content, with 

CCA6-9 having the highest observed in the field. One artifact, in CCA6-7, and infrequent 

charcoal, in CCA6-9, were the only observed cultural materials observed for this feature. Based 

on the potential hydraulic conductivity and the moisture content for cores CCA6-8 and CCA6-9, 

Anomaly 2 is believed to be the result of a higher near surface through flow rate combined with 

the growth of an Atriplex Canescens (Four-winged Saltbush), known for their adaptation to alkali 

well drained soils (USDA Staff, 2005), near the center of the depression. 

An analysis of the relationship between texture and resistivity, as shown in Figure 5.13, 

exhibited a positive correlation for most of the samples in Grid 2, with the exception of CCA6-5. 

The deviation of CCA6-5 appears to be related to an abrupt textural change near the surface, 

which may be related to the deposition of the cobbles identified in Anomaly 1. Though this is not 

a definitive test, it does seem to suggest the absence of a prehistoric origin for anomalies in this 
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grid. Based on the soil development identified for CCA6-3 in Figure 4.11 (d) the upper meter of 

Grid 3 is part of Unit 1, where the greatest potential of preserved site material should be present. 

As little evidence for in situ material is present subsurface, it is possible that either site activity 

did not take place in this area or deposition was insufficient to preserve cultural material. The 

presence of surface artifacts identified during the previous survey may support the later, but the 

proximity of the Morris and East Ruins to the west, combined with the predicted flow lines 

through these ruins towards LA 73559 observed in Figure 3.2 seems to support an interpretation 

of artifact transportation. Further investigation is needed to make a positive determination. 

 

Figure 5.13 Graph of mean particle size with resistivity values for all cores conducted on Grid 3 
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CHAPTER 6 

INTERPRETATION AND APPLICATION 

 To weave the geomorphic data with the archaeological observations in the previous two 

sections, the results are discussed in terms of site formation and site distribution, with the goal of 

providing insight into the history of the area surrounding Aztec West. Analysis of the site 

formation processes are used to develop a basis for identifying buried cultural material across the 

Animas Valley. 

6.1 Preservation and Site Formation 

Subsurface preservation of material appears to be primarily related to sedimentation, 

agriculture and bioturbation. The presence of strong evidence for a cultural surface in LA 

161030, at a depth near 0.8 m, suggests that deposition over the project area occurred sometime 

after occupation. For all of the cores west of AT 8, the upper textural trend exhibits a shift to 

fining, which is most frequently observed between 0.3 m and 0.4 m, near the boundary of the 

two proposed biomantles in Grid 2. This observation may be extended across the lower terrace, 

with the two prominent charcoal occurrences between 0.2 m and 0.5 m and between 0.7 m and 

0.9 m, noted in Figure 4.12.   

As sedimentation appears to be thin over the occupational surface, archaeological 

deposits are relatively shallow (< 1 m) and have likely been affected by the historic agricultural 

modifications identified in the field. Though no distinctive plow zone (Ap horizon) was 

identified subsurface, the remnants of plow furrows, shallow irrigation canals, historic structures 

and fences show surficial evidence of their effect on the landscape. It is expected that the greatest 

effect on soil development would have occurred within the upper 0.2 m to 0.3 m, which may be 

reflected as a potential contributor stone zone development in the upper biomantle.  
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Bioturbation has likely played a major and long standing role in disturbance in the 

project area. Though prairie dogs are the most visible agent of pedoturbation, numerous colonies 

of ants, frequent burrowing insects (cicadas, wasps), arachnids (sun spider) and worms 

(earthworm and nematode) were also observed in auger tests. Historic and modern aerial photos 

in Figure 6.1 show the occurrence, abandonment and reoccurrence of large burrows since 1962. 

Prairie dog populations are known to be prone to plague and are periodically wiped out, almost 

removing a community for several years before reoccupation (Wagner et al., 2005), this affecting 

episodic bioturbation rates. 

Consideration of these assumptions and the previous sections can provide an assessment 

of site formation in LA 161030 which could be applied to nearby ancillary sites. Occupation of 

Site LA 161030 first occurred in the late Pueblo II, based on ceramic typology, and is likely 

expressed between 0.8 m and 0.4 m in Unit 1. Above the interpreted floor level of the Anomaly 

1, few artifacts were observed, suggesting it was not used as a midden prior to the proposed 

abandonment in the chacoan period. In the midden associated with Anomalies 4 and 5, rodent 

and turkey bone were recovered from the same level with Mesa Verde ceramics, suggesting that 

the possibility for reoccupation during the later Mesa Verde phase. This same trend of Pueblo III 

ceramics and bone is also observed at around the same depth in Anomaly 1, which, based on 

Schiffer’s (1987) argument concerning the removal of potentially hazardous material, suggests 

the structural feature was used as a midden prior to Pueblo III abandonment. The structure 

interpreted from Anomaly 1 likely collapsed, either intentionally or through neglect, before 

abandonment of the area, as these potential midden deposits were found above the structural 

remains.   
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During occupation, development of a biomantle would likely have been the result of 

small burrowers as larger ones would provide a potential food source. After abandonment, a shift 

in climate seemed to result in increased sedimentation of the fan, though the textural 

characteristic tended to be finer than previous periods of deposition, suggesting lower energy 

movement.  After deposition was no longer active or at least infrequent, larger burrowers had an 

opportunity to thrive in this area, possibly resulting in the development of the lower stone zone 

suggested in Chapter 5. In conjunction with bioturbation, at least the upper 0.2 m to 0.3 m was 

affected by plowing and grazing animals likely contributed to fragmentation and transport of 

displaced artifacts. This results in the Figure 6.1 (d) diagram of the expected formation 

processes.  
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 (a) (b)  

(c) (d)  

Figure 6.1 (a) – (c) Possible prairie dog burrows identified through in aerial photos from 1962, 
1995, and 2006. Burrows were identified based on fifteen prairie dog holes that were located in 
field and identified in the 2006 image. (d) Proposed processes of site formation for LA 161030 
with the bottom section representing the most recent activity. 

6.2 Site Preservation vs. Site Distribution 

Identifying environmental characteristics that lead to preservation of archaeological 

materials is important for evaluating the chance of recovering in situ deposits but it is also useful 

for understanding the distribution of those materials. The Unit 1 allomember seems to provide 

the best chance for buried archaeological deposits for the Anasazi occupation of the area, and 

Site LA 161030 seems to confirm that this is true of the area just below the upper terrace. The 
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area closer to the lower terrace scarp around Site LA 73559 does not appear to have clearly 

defined occupational deposits aside from surface artifacts around the Grid 3 ER survey and 

possibly transported ceramics around the Unit 1 boundary in AT 10. The question is, are there no 

apparent sites along the terrace scarp because of poor preservation or because of original site 

distribution?  

To attempt an answer to this question, an evaluation of the distribution of archaeological 

materials observed by surface survey and auger tests was conducted. As the surface survey was 

heavily influenced by the action of prairie dog burrows, burrow holes were plotted to identify the 

areas where subsurface materials may not be present for surface observation. Figure 6.2 presents 

this information, showing site material stretching from the edge of the upper terrace where 

artifacts seem to occur in greater frequency in auger tests, with the exception of AT 9 that is 

considered as reworked material, and Isolated Occurrences (IOs) of multiple surface artifacts 

found near Ruins Road.  Between these occurrences is an area with fewer prairie dog burrows, 

no artifacts and very little charcoal observed in auger tests. Overlaying of the textural contours, 

created using interpolation of MPS for 0.2 m and 0.5 m in depth (Figure 6.2 b), seems to 

correlate with a textural sink in this area, as does the observation of the possible disconformity 

between Unit 1 and Unit 2 in auger core AT 6, observed in Figure 3.11. The channel flow lines C 

and D, interpreted from the DEM in Figure 3.2, seem to match the interpolated texture and the 

lack of archaeological deposits in this area. The direction of flow off of the lower terrace also 

seems to follow the disturbance noted in AT 9 and the possible truncation of a portion of Unit 1 

in AT 10. The frequent textural shifts in AT 5 and AT 6 suggest that the central portion of the 

project area has been relatively active, likely extending back to occupation, based on the possible 

truncation of Unit 2. Habitation in this central area was likely not profitable, but the abrupt 
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textural variation may suggest flow that would have been useful for diversion. Irrigation canals 

were recorded to have extended more than two miles from the Animas, when settlers arrived in 

the area around Aztec in the 1800’s (Lister, 1990), though most of the evidence for these 

locations is lost. Natural channels, like these, may have contributed to water diversion for 

agriculture or may have been incorporated into these larger canal systems.  

The absence of significant archaeological deposits in the floodplain is likely the result of 

site distribution, though auger cores in this area were limited and survey was hampered by 

vegetation. Water table levels in this area are relatively high with periodically standing water and 

areas of dense wetland flora, such as types of sedges and Equisetum (Horsetail). If Unit 2.1 was 

functioning as an oxbow or as an active chute channel during occupation and the section of Unit 

1.1 to the east was functioning as a sand bar, farming in this portion of the floodplain may have 

been difficult. More subsurface testing is required however to determine the activity level and 

age of Unit 2.1.  
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(a) (b)  

(c)  

Figure 6.2 (a) Documented archaeological material found in the project area including isolated 
occurrences, sites and auger tests with artifacts. Prairie dog burrows were included to identify 
differences in subsurface observation across the site. Prairie dog holes were observed on the east 
side of Ruins Road but are infrequent. (b) Shows the addition of textural contours interpolated 
from 0.2 m in depth with (c) showing textural contours from 0.5 m in depth with the general path 
of flowlines C and D from Figure 4.2. 
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6.3 Application for the Animas Valley 

The significance of a site specific study in geoarchaeology is its application to a larger 

area. For this study, the observation of differential site distribution on the lower terrace and 

potential site preservation in Unit 1, provides a method to analyze the possibility of subsurface 

archaeology in the Animas Valley. To accomplish this task, the USDA soils survey (USDA 

Staff, 2004) was used to identify which soil type best fit the surface expression of Unit 1. Based 

on Figure 5.3, the majority of artifacts were recovered from the Fruitland Sandy Loam (FS), 

which also covers the Greathouses of Aztec West and Aztec East. The characteristics of Unit FS, 

as recorded by the USDA, were analyzed in terms of the factors that were believed to be 

important for the recovery of archaeological deposits, including alluvial fan parent material, poor 

to weak soil formation, surface slope and susceptibility to erosion.   

Fan parent material is important in terms of a potentially active source of sedimentation 

that can bury archaeological materials, protecting them to a degree, from weathering. As 95% of 

unit FS is described as having alluvial fan parent, only this parent was included. It is highly 

possible that other depositional sources, such as eolian (Smith and McFaul, 2005), would provide 

a similar or greater degree of overburden but, as these soils were not identified in the study, their 

characteristics were not evaluated.  
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Figure 6.3 USDA soil classifications for the project area. The points represent auger locations for 
reference. 

Soil development is related to the source of parent material as active deposition tends to 

slow soil formation, which in turn may signify the potential for buried cultural deposits. In the 

project area, the greatest degree of development in Unit 1 was a weak B horizon, and based on its 

coarse texture, calcification of this horizon would occur relatively quickly compared to finer 

soils. The cause for this weak development is presumed to be due to additions of new surface 

material. It is expected that the greatest chance for buried deposits of Pueblo II to Pueblo III age 

material would be in areas of poorly expressed pedogenesis. This is not necessarily true, 

however, for earlier occupations, such as the Archaic period, which could potentially be buried 

in a moderately formed soil with a structured B horizon. Unit FS is classified as an Entisol with 

the highest degree of soil structure defined as weakly expressed fine granular peds, though some 

medium granular peds were noted in the field. 
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Slope and related textural controls are presumed to play a role in the potential for erosion 

or accumulation. Relatively shallow slopes provide the best chance for accumulation, especially 

with coarse texture, as run-off is limited by infiltration, which in turn limits erosion and favors 

deposition (Pidwerny, 2006). Extremely shallow slopes may show wide distribution of sediment 

which reduces the thickness of sedimentation and increases the chance of surface disturbance 

affecting buried deposits. Steep slopes tend to be prone to erosion based on their texture 

(Pidwerny, 2006) and the length of the slope (Lui et al, 2001). Coarser textures tend to exhibit 

less cohesion and are therefore more prone to removal, particularly with longer slopes which 

further increases the degree of soil loss. As slope length varies between soil unit occurrences, 

only slope and texture were evaluated. Unit FS was described as coarse-loamy in texture with a 

4% slope. 

Based on these criteria, soils in the Animas Valley were quantified with an index number 

as follows:  

1.) The percent of the soils within the USDA unit having alluvial fan parent material was 

used as the initial index number. For example, the starting index for FS was 95%, as 95% 

of the USDA soil group FS was described as having an alluvial fan parent.  

2.) If a soil was described as having medium to strong soil development or structure , 5% 

was subtracted from the index. For FS, soil development was described as weak with fine 

granular structure, so nothing was subtracted from unit FS, leaving the index at 95%. 

3.) As finer textures can promote stability of a slope, 5% was added to units with fine 

loamy texture. As unit FS was described as coarse-loamy, nothing was added to the index, 

leaving it at 95%. 
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4.) 5% was subtracted from slope percentages below 3 % and between 5% and 8%. 10% 

was subtracted for slopes between 8% and 12% and 15% was subtracted for slopes above 

12%. Unit FS has a 4% and therefore nothing was subtracted from its index, leaving it at 

95%. 

5.) For the run-off category 0 % was subtracted for very low run-off, 5% was subtracted 

for low, 10% for moderate, 15% for high and 20% for very high. Unit FS has a run-off 

category described as very low, therefore nothing was subtracted from its index number, 

leaving it at 95%.  

6.) A similar standard as run-off was used for water erosion potential. Unit FS has a water 

erosion potential of low; therefore 5% was subtracted from its index value, dropping the 

value to 90%. 

The result of this analysis is a map of areas with similarities to the project area that have 

potential for buried cultural deposits. Soils were grouped into five categories using natural breaks 

in the calculated index numbers. Very high represents soils with strong potential for burial of 

archaeological deposits with very low showing poor potential for burial. Figure 5.4 shows four 

clusters of these areas labeled Zone 1 through 4.   
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Figure 6.4 Locations predicted to have a higher chance of buried cultural deposits based on 
criteria related to soil development in the project area. 

Zone 1 is located near the Colorado/New Mexico state line at the boundary between the 

Cedar Hill and Mount Nebo USGS 7.5” quadrangles. Two topographic profiles were created 

across Zone 1 using the USGS 10 m DEM’s. The profiles are presented in Figure 5.4 to identify 

the legitimacy of these soils as preservation agents. Zone 1 shows the greatest vertical distance 

between the bluff to the east and the Animas floodplain, with over 250 m difference between the 

peak and the trough. The Animas appears to be actively cutting into bedrock on the eastern side 

of Profile 1, which is why the greatest chance for buried deposits is predicted to be on the west 

side, where a terrace is grading to a shallow slope. In Profile 2, soil units are better expressed on 

the east side where the Animas has meandered over to the opposite side of the valley, allowing 

deposition from the steep eastern slope to accumulate. There is the slight suggestion of an 
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elevated area near the base of the eastern slope, and with the coarseness of the elevation scale, 

this may represent terrace development or sufficient fan development to raise an occupational 

surface off of the floodplain. The western side of Profile 2 is not represented by soil units, 

partially due to the location of the modern Animas cutting into the terrace. The area above the 

floodplain on this side, however, appears to show similar topographic characteristics of other 

predicted soil units, but was excluded due to the degree of pedogenesis. 

(a) (b)  

Figure 6.5 (a) Close up of Zone 1 near the Colorado/New Mexico state line with Topographic 
Profiles 1 and 2 and the USGS 7.5” Quad grids labeled on the map. (b) Topographic profiles 1 
and 2 with a bracketed area over the soil unit with highest potential for preservation  

Zone 2 is located in the section of the Animas Valley where prominent canyons Tucker 

and Hart feed into the Animas floodplain at the Cedar Hill and Aztec USGS 7.5” quadrangle 

boundaries. Two topographic profiles were created across Zone 2 using the USGS 10 m DEM’s 

and are presented in Figure 6.5. Similar to Zone 1, Zone 2 shows opposing side of soil 

representation, though a higher percent of preservation is predicted in Profile 2, possibly due to 

the length of the steeper slope on the west side, which would increase sedimentation at the base.  
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(a) (b)  

Figure 6.6 (a) Close up of Zone 2 near the junction of hwy 550 and Hart Canyon with 
Topographic Profiles 1 and 2 and the USGS 7.5” Quad grids labeled on the map. (b) 
Topographic profiles 1 and 2 with a bracketed area over the soil unit with highest potential for 
preservation.  

Zone 3 is located around the communities of Aztec and Flora Vista. Two topographic 

profiles were created across Zone 3 using the USGS 10 m DEM’s and are presented in Figure 

6.6. Profile 1 crosses the AZRU project area on the west with possibly two Holocene terraces to 

the east, though the lower one seems to show the most potential for preservation. Profile 2 

exhibits a similar, but opposite, scenario with two possible Holocene terraces visible on the west 

side, and the lower one seems to show the best chance for preservation. 

 (a)      (b)  

Figure 6.7 (a) Close up of Zone 1 containing the City of Aztec, with Topographic Profiles 1 and 
2 and the USGS 7.5” Quad grids labeled on the map. (b) Topographic profiles 1 and 2 with a 
bracketed area over the soil unit with highest potential for preservation. 
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Zone 4 is located in the City of Farmington. One topographic profile was created across 

Zone 4 using the USGS 10 m DEM’s and are presented in Figure 6.8. This profile shows 

potential for buried deposits on the west side of the Animas, as it appears the Holocene terrace is 

not expressed on the east side of the river 

(a) (b)  

Figure 6.8 (a) Close up of Zone 1 in the City of Farmington with Topographic Profiles 1 and 2 
and the USGS 7.5” Quad grids labeled on the map. (b) Topographic profiles 1 and 2 with a 
bracketed area over the soil unit with highest potential for preservation. 
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CHAPTER 7 

CONCLUSION 

This study has contributed to our understanding of the area surrounding the greathouse 

complex at Aztec Ruins National Monument. Geomorphic analysis of the study area identified 

four stratigraphic units for the lower terrace that show dynamic fan activity for a portion of the 

late Holocene. Though the absolute ages of these units are not known, Unit 1 seems to match in 

soil characteristics and artifact typology with a previously identified pedounit dated between 

2,200 to 660 BP (Smith and McFaul, 1997).  

Artifacts in soil Unit 1 seem to date to the Late Pueblo II/Pueblo III period, between AD 

1050 and 1300. Despite the relatively shallow overburden and years of agriculture, artifact 

contexts near the base of the upper terrace scarp are believed to be relatively good, though 

vertical displacement in the biomantle has reduced the degree of stratigraphic separation between 

the Chacoan and Mesa Verde occupations. Large concentrations of artifacts, such as LA 161030, 

are believed to represent sites with subsurface potential for structural components, even though 

surface evidence is lacking. The area south by southeast of LA 161030 is believed to be lacking 

in artifacts and features due to channel features, which may or may not have been active during 

occupation. The surface artifacts associated with LA 73559, locus 1 are believed to be 

transported geologically through drainage off of the Morris or East Ruin.  

It was determined that the USDA soil unit, Fruitland Sandy Loam, characterized the 

surface expression of Unit 1 and provided the greatest chance for preservation in the project area. 

Qualities of this unit were analyzed and other USDA soil units were evaluated based on their 

relationship to the Fruitland Sandy Loam in regards to parent material, texture, slope, and 

erosion potential. A map of the Animas Valley was generated exhibiting areas of similarity to the 



 

93 

proposed Unit 1 that are predicted to have strong potential for buried cultural material for the 

Pueblo III period or older. Four zones of high preservation potential were described in Figure 6.4 

– 6.8 and are predicted to be useful for cultural resource investigation strategies in the Animas 

Valley. 

The methods used for testing geophysical anomalies proved to be a quick method of 

evaluating subsurface deposits, but this method was insufficient to confirm the interpreted form, 

function or validity, in some cases, of cultural features.  Auger coring is recommended as a 

preliminary test for geophysical survey that should not replace test excavation for feature 

interpretation. For the evaluation of the results for the surficial spatial analysis of aerial photos 

and DEM’s, auger core data was invaluable for analyzing the geomorphic setting for AZRU. 

Despite years of agriculture, flow accumulation lines seemed to mark the most recent channel 

activity suggesting its value in dynamic alluvial environment, even where disturbance is 

prevalent.  It is believed that these techniques will be useful in planning a testing strategy for 

future archaeological investigations in the Animas Valley, as well as geomorphic evaluations of 

recent alluvial fan activity. 
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APPENDIX A 

SOIL HORIZON DESCRIPTIONS FROM SELECTED AUGER SITES
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Horizon (Depth in CM) Description 

AT2   

Au (0 - 40) 
10yr 5/4 fiberous roots frequent, infrequent carbonates, charcoal and artifacts 
present 

Aku2 (40 - 90) 
10yr 4/4 increasing carbonate nodes, 5yr oxide with charcoal, artifacts, red ochre, 
rare fiberous roots 

C (90 - 95) loose material with charcoal above cobble obstruction 

AT3   

A (0 - 30) 10yr 4/3 frequent fiberous roots, high OM, rare carbonates 

AC1 (30 - 50) 10yr 5/3 moderate OM, rare carbonates, cobbles in fill 

ACk2 
10yr 5/4 increase in OM and fiberous roots, increasing carbonate nodes, above 
cobble obstruction 

AT4   

A (0 - 30) 10yr 4/3, Fiberous roots frequent, Carbonates rare 

Ak2 (30 - 60 
10yr 5/4 Fiberous roots/rootlett holes decreasing, Carbonate filaments and 
nodules common 

ABk3 (60 -90) 10yr 6/4  increase in clay, OM, and carbonates 

Bwk (90 - 110) 10yr 6/5 decrease in OM, increase in carbonates 

Ck1 (110-150) 
10yr 6/5  Strong texure change, carbonates common with loose carbonte patinas 
present 

Akb2 (150 - 180) 
10yr 6/4 decrease in carbonate nodules, increase in fiberous roots with rootlett 
holes 

Ak2b2 (180 - 200) 
10yr 5/4 increase in rootlett holes, rare decaying plant matter, increase in 
carbonates filaments, decrease in nodules 

Ckb2 (200 - 240) 
10yr 6/4 increase in pebbles and larger carbonate nodules with loose carbonate 
patina, moderately expressed texture variation 

Akb3 (240 - 280) 
10yr 5/4 rootlett holes moderately frequent, decaying root material present, 
decrease in carbonates, strong increase in OM at 2.6 
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AT5   

A (0 - 30) 10yr 4/3 High OM, filled worm burrows near base, oxide mottling 

A2 (30 - 50) 10yr 5/4 decreasing OM, slight increase in pebbles,  

Ak3 (50 - 70) 
10yr 5/5 slight increase in OM, decrease in fiberous roots, slight increase in 
carbonate nodes and small burrow holes 

Bwk (70 - 100) 
10yr 5/6 clay filled rootlett holes, increase in carbonate nodules, zones of 
compact material bound by carbonates or other precipitates 

Ck (100 - 110) 10yr 5/6 decrease in carbonates, looser material 

Akb2 (110 - 140)  
10yr 5/4 presence of decaying root material, decrease in carbonates, increase in 
OM 

Ak2b2 (140 - 170) 
10yr 6/4 increase in small burrows and rootlett holes with fiberous roots, slight 
increase in carbonates with granular ped coats 

CAkb2 (170 - 190) 
10yr 5/6 decrease in OM, less frequent but larger carbonate nodules, possible 
sand lense 

Cb2 (190 - 240) 
10yr 6/5 strong texture variation, loose material, strong decrease in carbonates, 
oxide mottle near base 

Ab3 (240 - 275) 
10yr 5/3 increase in OM, visible decaying root material, infrequent carbonate 
filaments, slight mottling 

Cb3 (275 - 280) 2.5y 6/4 loose sandy material with rare charcoal 

AT6   

A (0 - 30) 10yr 5/3 high OM with infrequent carbonates 

A2 (30 - 80) 
10yr 6/4 very frequent rootlett holes and worm burrows, increased carbonates, 
slightly compact, frequent fiberous roots present 

A3 (80 - 140) 
10yr 6/4 decrease in fiberous roots, slight increase in carbonate percent, 
infrequent charcoal near top 

Bw (140 - 170) 10yr 6/4 increasing carbonate percent with friable peds and rare organics 

BCk (170 - 190) 
10yr 6/4 high carbonate, increase in OM percent towards 180 with low organic 
carbon and rare charcoal 

C (190 - 220) 2.5y 5/4 loose silty material with rare carbonates 

C2 (220 - 270) 
2.5y 7/3 strong texture variation, loose sandy material with rare charcoal near 2.4 
- 2.5 m 

AT7   

A (0 - 40) 10yr 5/3 high OM with frequent fiberous roots 

Ak2 (40 - 60) 10yr 6/4 increase in carbonates, moderately frequent fiberous roots 

Bwk (60 - 80) 7.5yr 6/4 strong increase in carbonates, infrequent fiberous roots 

Ck (80 - 110) 7.5yr 7/4  interbed loose material with carbonates 

Akb2 (110 - 140) 10yr 5/4 increase in OM with visible decaying root material and carbonate nodes 

Ckb2 (140 - 170) 2.5y 6/2 high carbonate percentage, moderate OM, significant texture variability 

ACkb3 (170 - 190) 
2.5y 6/2 high OM percent with moderate carbonate percent and slight texture 
variation 

Ckb3 (190 - 280) 2.5y 6/2 lower OM percent, moderate carbonate percent, strong texture variation 
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AT8   

A (0 - 20) 10yr 5/3 woody and fiberous root inclusions with road gravel from Ruins Road 

A2 (20 - 50) 10yr 6/3 rare carbonate filaments, frequent charcoal and root material 

Bwk (50 - 80) 
7.5 6/4 rare charcoal near surface, possible structure noted, carbonate laminae 
observed, carbonates following rootlett holes 

BCk (80 - 100) 
7.5yr 6/4 high carbonate percent with frequent nodules and increasing texure 
variability 

Ck (100 - 150) 
10yr 6/4 strong increase in textural variability, frequent carbonates layers, 
increase in pebbles, weakly friable 

C2 (150 - 180) 2.5y 6/4 loose sandy material with infrequent carbonates 

CAkb2 (180 - 200) 
2.5y 6/3 increase in carbonates with high OM and decaying root material, high 
coarse sand content 

Cb2 (200 - 275) 
2.5y 6/3 decrease in carbonates with loose sandy material and rare siderite 
mottles 

Bkb3 (275 - 280) 
10yr 5/4 large carbonate nodules with strong oxide concretions at an abrupt 
contact 

AT9   

Au (0- 40) 
10yr 6/3 mixed sandstone, charcoal, historic glass, and prehistoric ceramics with 
various amounts of carbonates and OM 

ACdk (40 - 70) 10yr 6/4 frequent carbonates with compact sandy material near base 

AT10   

A (0 - 30) 10yr 6/4 mixed mottling with charcoal and frequent fiberous roots 

CA (30 - 100) 
2.5y 6/4 clay lenses common with interbed sandy material, infrequent woody 
roots and infrequent carbonates 

Aub2 (90 - 110) 
10yr 6/6 increase in OM with decrease in carbonate percentage, charcoal increase 
towards base with ceramics 

BCkb2 (110 - 140) 

10yr 6/4 possible evidence of illuvial clay with strong carbonate formation in 
coarse sand and ceramics with charcoal near the top and increasing oxide 
mottling near base 

CBb2 (140 - 150) 

10yr 6/4 lose of carbonate nodules and mottling and rare clay films, sand fraction 
exhibits moderately well sorted material as apposed to the poorly sorted fraction 
above. 

Ab3 (150 - 180) 
2.5y 7/4 strong carbonates above horizon with few noted in horizon, strong 
increase in OM percent with decaying woody roots observed 

A2b3 (180 - 200) 
2.5y 7/3 increase in carbonate percent near top grading to low percentage near 
base with woody and fiberous roots observed 

AT11   

Ak (0 - 10) 10yr 4/2 frequent woody roods, frequent carbonates 

Ak2 (10 - 40) 

2.5y 6/3 mottling frequent with increasing moisture, and rootlett holes, large 
charcoal fragments near center, smaller towards base, strong reaction with 
infrequent carbonate nodules 

A3 (40 - 90) 
2.5y 5/2 mottling frequent with frequent visible organic matter, decreasing 
carbonates 

C1 (90 - 100) 2.5y 6/3 no mottling, strong coarsening in texture, loose material, hit water table 

ACb2 (100 - 150) 
2.5y 6/3 fine sandy lense above horizon with clay and silt, increased OM below 
with gley mottling frequent, sandstone fragments near 1.3 m 
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AT12   

Ak (0 - 10) 10yr 4/2 frequent woody roods, frequent carbonates 

Ak2 (10 - 40) 
2.5y 5/3 mottling frequent with earthworms and burrows noted. Layers of dense 
carbonate near base with charcoal near center of horizon  

AC (40 - 50) 
10yr 6/3 loose sandy material with earthworms present and infrequent root 
material 

AC2 (50 - 85) 
10yr 5/4 increasing in coarseness and texture variation with frequent charcoal and 
OM near base 

C (85 - 90) 2.5y 6/4 coarse sand with frequent pebbles 

AT13   

A (0 - 20) 10yr 5/4 frequent burrowers in fill with fiberous root material 

AC (20 - 35) 2.5y 5/3 infrequent fiberous roots with weak carbonate formation 

C (35 - 37) 2.5y 5/3 some of previous horizon mixed with gravel and cobble 

AT25   

A (0 - 60) 
10yr 6/4 moderate OM near surface with highest percent near 0.4 m with frequent 
fiberous roots and rare carbonates 

A2 (60 - 90) 10yr 5/3 increasing OM to 0.8 m with frequent charcoal  

A3 (90 - 120) 10yr 5/3 decreasing OM  increasing moisture and root material 

AC (120 - 140) 10yr 4/2 rare fiberous roots increase in texture variation and coarseness 

C (140 - 170) 10yr 4/3 sandy material with mixed pebbles and cobbles at base 

AT15   

A (0 - 30) 10yr 5/3 frequent root material with worm burrows and rare carbonates 

A2 (30 - 80) 10yr 5/5 infrequent decaying root material, clay filled burrows, rare carbonates 

AC (80 - 100) decreasing fiberous roots and rootlett holes with slight increase in pebbles 

C (100 - 120) 
10yr 6/5 moderate texture variation with loose material and infrequent 
carbonates, end at obstruction 

AT16   

A (0 - 30) 10yr 4/3 worm burrows and organics frequent with rare carbonates 

AC (30 - 60) 10yr 5/4 increase in coarsness with a decrease in OM 

AC2 (60 - 80) 10yr 6/4 increase in OM near base with iojnfrequent root material 

C (80 - 111) 
10yr 6/5 infrequent carbonates in loose silty material with cobble obstruction at 
base 

AT17   

A (0 - 40) 
10yr 4/3 rare mottling with moderately frequent root material and lower OM than 
AT16 

A2 (40 - 70) 10yr 6/4 rare carbonates with frequently observed root material 

AC (70 - 80) 
10yr 5/4 increase in carbonate filaments with decaying root material and 
increasingly coarse texture 

C (80 - 110) 10yr 5/5 increase in texture variability with loose sandy material  

ACkb2 (110 - 130) 
7.5yr 6/6 increase in OM percent and carbonates with decaying root material and 
sand lenses visible 
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AT18   

Au (0 - 30) 
10yr 4/3 frequent fiberous roots, high OM, rare carbonates, cobble gravel near 
0.2m and charcoal, ceramics, and sandstone fragments near 0.25 m 

AC (30 - 80)  
10yr 6/5 loose sandy material with moderate textural variation. Moderately 
infrequent decaying root material 

AC2 (80 - 110) 10yr 6/5 loose material with moderate textural variation 

AC3 (110 - 130) 
7.5yr 7/5 moderate texture variation and carbonate nodules with increased OM 
and charcoal near base 

ACu4 (130 - 160) 
10yr 6/5 less frequent carbonates with rare fiberous roots and charcoal. ceramics 
noted near base 

AT19   

A (0 - 30) 10yr 5/3 frequent root material with high OM 

CA(30 - 70) 
10yr 5/4 slight decrease in root material, strong texture variation, frequent 
charcoal, interbed loose sand, compact towards base 

Ab2 (70 - 110) 
7.5yr 5/5  increase in visible organics and OM percent, slight decrease in 
carbonates, rare charcoal fragments 

Bwb2 (110 - 170) 
7.5yr 6/6 increase in carbonate percent with frequent visible nodules, a slight 
decrease in OM and rootlett holes, continued increase in silt  

Bhb2 (170 - 230) 
7.5yr 5/5  increase in OM and carbonate percent with a decrease in visible 
evidence of both, high silt content 

C (230 - 250) 7.5yr 4/4 loose sandy material with decreasing carbonate percentage 

AT20   

A (0 - 30) 10yr 5/4 woody and fiberous root common with high OM 

ACu (30 - 70) 
10yr 5/4 interbed lenses of fine silt and clay with fine sand charcoal and highly 
abraded ceramics  

C (70 - 90) 10yr 6/4 strong increase in coarseness terminating at medium sand 

Ab2 (70 - 110) 
10yr 5/4 increase in OM percent with slight increase in visible carbonates and 
charcoal 

Bwb2 (110 - 125) 
10yr 6/4 strong increase in visible carbonates with a slight increase in carbonate 
percentage, possible clay films noted near 1.2 m 

Cb2 (125 - 140) 10yr 5/4 loose silty material terminating at cobble 

AT23   

A (0 - 30) 10yr 5/3 woody and fiberous root common with high OM 

Ak2 (30 - 70) 
10yr 6/3 frequent fiberous roots with increasing carbonate percentage near 0.55 m 
and frequent small burrows below 

A3 (70 - 90) 
10yr 6/3 infrequent woody roots and charcoal with decreasing carbonates and 
friability 

AC (90 - 150) 

10yr 6/4 visible root evidence decreasing with frequent charcoal near the top, 
visible carbonates decreasing towards base with the structure becoming loose to 
poorly friable 

C1 (150 - 190) 10yr 6/3 increasing coarseness near base with interbed clay lenses 

C2 (190 - 260) 10yr 7/3 loose, coarse sandy material with rare bands of evaporites 

C3 (260 - 280) 
10yr 7/3 coarse sandy material with silty lenses becoming moderately frequent 
near base 
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CCA6 - 3   

A (0 - 10) 10yr 5/4 moderate OM with fiberous and woody roots 

ACk(d?) (10 - 60) 
7.5yr 5/6 increasing carbonates and texture coarseness towards base with fiberous 
root increase near 0.6 m 

AC2 (60 - 90) 
10yr 6/3 decreasing OM,  carbonate percentage, and root material with increasing 
coarseness in texture 

CCA4-17   

A (0 - 40) 10yr 5/4  moderate OM with fiberous and woody roots 

A2 (40 - 60) 
7.5yr 6/6 frequent charcoal and associated oxides with frequent fiberous roots and 
possible small burrower holes 

Bwk (60 - 120) 
10yr 6/4 decrease in fiberous roots and visible organics with moderately high OM 
and carbonate percentage and strong carbonate zones near 1 m 

BCk (120 - 170) 
10yr 6/4 strong decrease in OM and carbonate percentage with moderately 
frequent white nodules and a strong increase in textural variation 

ACkb2 (170 - 190) 
10yr 6/4 strong increase in OM percent with a slight increase in carbonates and 
fiberous root material 

Cb2 (190 - 230) 10yr 6/4 loose sandy material with decreasing carbonates towards base 

C2b2 (230 - 260) 10yr 6/4 noticable increase in fine silt and clay with an increase in moisture 
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APPENDIX B 

TABULAR RESULTS OF LAB TESTING
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APPENDIX C 

DESCRIPTIONS OF USDA SOIL ZONES
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Very High Burial Potential 
 
Label: FS   
Designation: Fruitland Sandy Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 4% 
Run-Off Category: Very Low 
Water Erosion Potential: Low 
 
Label: FR   
Designation: Fruitland Sandy Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 1% 
Run-Off Category: Very Low 
Water Erosion Potential: Very Low 
 
Label: Ft   
Designation: Fruitland Sandy Loam, wet 
Representative Alluvial Fan Parent Material: 90% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 1% 
Run-Off Category: Very Low 
Water Erosion Potential: Very Low 
 
Label: Tp  
Designation: Turley Clay Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Fine-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 1% 
Run-Off Category: Medium 
Water Erosion Potential: Very Low 
 
 
High Potential Burial Potential 
Label: FU   
Designation: Fruitland Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 2% 
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Run-Off Category: Low 
Water Erosion Potential: Low 
 
Label: Tr  
Designation: Turley Clay Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Fine-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 2% 
Run-Off Category: Medium 
Water Erosion Potential: low 
 
Label: Ts  
Designation: Turley Clay Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Fine-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 4% 
Run-Off Category: Medium 
Water Erosion Potential: Moderate 
 
 
Moderate Burial Potential 
Label: Fy   
Designation: Fruitland-Slickspot Complex 
Representative Alluvial Fan Parent Material: 75% 
Highest Structural Development: Moderate: Thick: Platy 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 2% 
Run-Off Category: Very Low 
Water Erosion Potential: Very Low 
 
 
Moderate Burial Potential 
Label: Tv  
Designation: Turley Clay Loam 
Representative Alluvial Fan Parent Material: 95% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Fine-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 2% 
Run-Off Category: High 
Water Erosion Potential: Very Low 
 
 
Low Burial Potential  
Label: Fw   
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Designation: Fruitland Loam 
Representative Alluvial Fan Parent Material: 75% 
Highest Structural Development: Weak: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 7% 
Run-Off Category: Medium 
Water Erosion Potential: High 
 
 
Very Low Burial  Potential 
Label: FX 
Designation: Fruitland –Persayo-Sheppard Complex 
Representative Alluvial Fan Parent Material: 40% 
Highest Structural Development: Moderate: Fine: Granular 
Taxonomy and Texture: Coarse-loamy, mixed, calcareous, mesic Typic Torriorthents 
Slope: 18% 
Run-Off Category: Low 
Water Erosion Potential: Moderate 
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APPENDIX D 

TEXTURAL PERCENTAGES FOR AUGER PROFILES
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Profile A-B 

 
 
Profile C-D 

 
 
Profile E-F 

 
 
Profile G-H 
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Profile I-J 
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APPENDIX E 

FIELD SPECIMEN DESCRIPTIONS
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FS No. AT No. 
No. of 
Artifacts Artifact Description Artifact Depth 

UNT-1 CCA 4-1 1 
1. (Dogoszhi style B/W bowl sherd with thin slip, 
carbon paint, and crushed rock temper/ oxides on 
interior: 0.45 cm thick) 

1: 15 cm 

UNT-2 CCA 4-2 2 

1-2. (two grayware bowl rim sherds refit with a 
rounded rim, dark gray paste, finely crushed 
diorite/andsite rock temper, possibly with 
sandstone: 0.5 cm thick) 

1-2: 15 cm 

UNT-3 CCA 4-3 12 

1-5. (Sosi style bowl body sherds, 4 refit,  with 
interior and exterior design, mineral paint, thin 
interior slip, light gray/buff paste, and 
diorite/andesite temper: 0.5 cm thick) 6. (white ware 
bowl body sherd with thin interior slip, light 
gray/buff paste and diorite/andesite temper: 0.5 cm 
thick) 7-9. (three corrugated jar body sherds with 
blackened interior, one with brush marks, gray 
paste, and crushed rock temper, some protruding on 
exterior (Late Pueblo Corrugated Gray): 0.4-0.5 cm 
thick), 10-12. (three bone fragments of a medium 
sized bird, possibly a turkey) 

(6: 10-20 cm),          
(1, 4, 5, 10, 11, 
12: 30-40 cm),                 
(2, 3: 50-60 cm), 
(7, 8, 9: 60-70 
cm) 

UNT-4 CCA 4-4 5 

1. (corrugated grayware jar sherd with gray paste, 
coarse crushed rock temper, some protruding on 
exterior (late Pueblo Corrugated Gray),  and 
brushed interior :0.4 cm thick)  2. (grayware jar 
sherd with blackened exterior,  brushhed interior, 
gray/brown paste, and quartz/felspar temper: 0.4 cm 
thick)  3. (B/W undiagnostic sherd with smoothed 
interior and exterior, solid design mineral paint, 
light gray paste, crushed diorite/andesite (with 
possible sandstone inclusions) temper: 0.5 cm thick)  
4. (black, opaque obsidian limited attribute flake 
with multiple flake scars: 1.8 x 1.3 x 1 cm)  5. 
(black, opaque obsidian limited attribute flake with 
multiple flake scars: 1.8 x 0.8 x 0.6 cm) 

1-5: 30-40 cm 

UNT-5 CCA 4-5 10 

1-3. ( three McElmo B/W bowl sherds refit with 
thick solid mineral paint design on a slipped 
interior, square tick marks on a non-tapering square 
rim, light gray paste, crushed diorite/andesite 
temper: 0.5-0.6 cm thick) 4. (B/W bowl sherd with 
interior and exterior solid design with mineral paint, 
possible yellow glaze remnant on exterior, oxidized 
orange paste with sand and possibly sherd temper: 
0.5-0.6 cm thick) 5-9. ( five late Pueblo Corrugated 
Gray jar body sherds with gray to gray/brown paste, 
quartz/felspar temper and smoothed interior, one 
with blacked interior section: 0.5 cm thick) 10. 
(gray/tan, meta-siltstone tertiary flake with a faceted 
platform and snapped terminus: 3.3 x 2.0 x 0.8 cm) 

(1-3: 10-20 cm),      
(5-9: 20-30 cm),         
(4: 30 - 40),         
(10: 40- 50 cm) 
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UNT-6 CCA 4-6 5 

1. ( B/W undiagnostic sherd with smoothed interior 
and a solid carbon paint design on exterior with 
dark gray paste and primarily quartz/felspar temper: 
0.4 cm thick)  2-3. (two grayware jar sherds, one 
with exterior corrugation, the other with rounded, 
non-tapered rim, with a tan/brown paste and 
extremely coarsely crushed rock temper: 0.5 cm 
thick) 4. (dark gray quartzite limited attribute flake 
with 0% cortex: 2.3 x 2.0 x 1.0 cm)  5. undiagnostic 
bone/tooth fragment: 0.8 x 0.5 x 0.2 cm)   

(1: 0-10 cm),        
(2-5: 30-40 cm) 

UNT-7 CCA 4-7 4 

1. (whiteware everted rim sherd(?) with smoothed 
interior, a single carbon pigment stripe, rough 
exterior, white paste, and sand temper: 0.5 cm thick) 
2. (corrugated jar body sherd with 0.5 cm thick 
corrugations on exterior, smoothed interior, gray 
paste, and coarse crushed intermediate rock: 0.4 cm 
thick) 3. (grayware jar body sherd with smoothed 
interior, gray/tan paste, and coarse crushed 
intermediate rock: 0.4 cm thick) 4. gray/tan meta-
siltstone tertiary flake with single facet platform and 
feathered terminus: 1.3 x 1.0 x 0.3 cm) 

(2:10-20 cm), 
(1,3-4: 20-30 cm) 

UNT-8 CCA 4-8 6 

1. (B/W bowl sherd (McElmo?) with thin line 
mineral paint on slipped interior, tappered, rounded, 
ticked rim, blackened exterior, dark gray paste, 
finely crushed rock temper: 0.4 cm thick) 2. (B/W 
bowl sherd ( Mancos?) with thin line carbon paint 
on unslipped interior, smoothed exterior, light gray 
paste, and crushed intermediate rock temper: 0.5 cm 
thick) 3. ( corrugated jar body sherd with 0.5 cm 
thick corrugations with finger prints, brushed 
interior, gray/tan paste and crushed rock temper: 0.3 
cm thick) 4. (B/W sherd with highly abraded 
interior and exterior, fragments of minerial paint on 
exterior, gray paste, and crushed rock temper: 0.5 
cm thick) 5. (corrugated jar body sherd with 0.6 cm 
thick corrugations , smoothed interior, gray paste, 
and crushed intermediate rock temper: 0.4 cm thick) 
6. White quartzite limited atributte flake with 0% 
cortex: 3.0 x 2.2 x 0.9 cm)  

(1,3,5: 10-20 cm), 
(2,4,6: 20-30 cm) 
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UNT-9 CCA 4-9 9 

1-2. (two B/W bowl body sherds (likely McElmo) 
with slipped interior, thin line carbon paint, slipped 
exterior, light gray/white paste and crushed 
intermediate rock temper: 0.5-0.7 cm thick) 3. 
(corrugated and slightly everted jar body sherd with 
0.65 cm thick extruding corrugations on exterior, 
brushed interior, gray/tan paste, and crushed felsic 
rock temper: 0.5 cm thick) 4-5. (two corrugated jar 
body sherds refit with 0.3 - 0.6 cm thick extruding 
corrugations , smoothed interior,  gray paste, and 
crushed intermediate rock temper: 0.5 cm thick) 6. ( 
corrugated jar body sherd with 0.5 cm shallow 
corragations, gray/white paste, and crushed 
intermediate rock temper: 0.4 cm thick) 7-8. (two 
corrugated jar body sherds (precariously) refit with 
0.7 cm thick shallow corrugations, partialy 
blackened, brushed interior, gray paste, and crushed 
feslic rock temper: 0.4 cm thick) 9. ( corrugated jar 
body sherd with an abraded, darkened exterior, 
smoothed interior, gray/tan paste, and coarse 
crushed intermediate rock temper) 

(9: 15 cm), (3,6: 
20-30 cm), (1-2, 4-
5, 7-8: 30-35 cm) 

UNT-10 CCA 4-10 6 

1. (grayware jar everted neck sherd with finger 
indentions on the exterior, brushed interior, gray 
paste, and crushed felsic rock temper: 0.5 cm thick) 
2. ( grayware jar base sherd with slight indentions 
on exterior, brushed interior, blackened paste near 
exterior, buff paste near interior, crushed 
intermediate rock temper: 0.6 cm thick) 3. 
(grayware bowl body sherd with a smoothed 
interior, abraded exterior, gray paste, possibly sherd 
and sand temper: 0.4 cm thick) 4. (corrugated jar 
body sherd with 0.5 cm thick extruding 
corrugations, smoothed interior with extruding 
temper, gray paste, crushed intermediate rock 
temper: 0.5 cm thick) 5. (grayware jar body sherd 
with possibly corrugated exterior, graypaste, and 
crushed igneous rock temper: 0.6 cm thick) 6. ( 
white petrified palmwood secondary flake with a 
faceted platform, cortical terminus, and possible 
slight edge rework scars: 3.0 x 1.1 x 0.6 cm): 
Carbon sample in bag 

(4: 11 cm),                               
(1-3: 30-40 cm),                                        
(5:50-60 cm),                                           
(6: 60-70) 

UNT-11 CCA 4-11 1 

1. (corrugated jar body sherd with irregular 
corrugation on exteriorand smoothed interior with a 
light gray paste and coarse crushed intermediate 
rock temper: 0.5 cm thick) 

1: 15 cm 
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UNT-12 CCA 4-12 10 

1-2. (two corrugated jar body sherds refitwith 
shallow corrugations on exterior and mica rich 
extrutions on interior, gray/tan paste, and crushed 
igneous rock temper: 0.4 cm thick) 3. (corrugated 
jar body sherd with 0.8 cm thick extruding 
corrugations on exterior, smoothed interior, gray/tan 
paste and crushed igneous rock temper: 0.5 cm 
thick) 4. (corrugated jar body sherd with 0.6 thick 
extruding corrugations, gray paste, and crushed 
felsic rock temper: 0.4 cm thick) 5. (corrugated jar 
body sherd with extruding corrugations, brushed 
interior, white paste, and crushed intermediate rock 
temper: 0.4 cm thick) 6. (corrugated jar body sherd 
with nonextruding corrugations on exterior, brushed 
interior, white paste, and crushed intermediate rock 
temper: 0.4 cm) 7. (light gray/tan meta-sandstone 
(low grade quartzite) secondary flake with crushed 
platform, featherd terminus, and two dorsal flake 
scars: 2.9 x 2.2 x 0.7 cm) 8. ( dark gray quartzite 
tertiary flake with a snapped platform and feathered 
terminus: 2.5 x 1.0 x 0.3 cm) 9. ( burned  femur 
bone fragment (possibly a turkey): 2.8 x 2.8 x 2.1 
cm) 10. ( left pelvis (illium) of a rodent, likely a 
rabbit: 4.1 x 1.1 x 0.8 cm) 

(5: 14 cm),               
(1-2: 20-30 cm),          
(3-4, 10: 30-40 
cm),                                                 
(6-8: 40-50 cm),                                                        
(9: 50-60) 

UNT-13 CCA 4-13 5 

1. (corrugated jar body sherd with 0.85 cm wide 
corrugation on exteriorand smoothed interior with a 
gray paste and coarse crushed quartz/feldspar 
temper: 0.5 cm thick) 2-3.(two grayware jar body 
refit with dark gray paste and coarse crushed  
quartz/feldspar temper (possibly some sandstone): 
0.4 cm thick) 4. (grayware jar body sherd with 
smoothed interior, slightly abraded exterior, light 
gray to white paste, and crushed diorite/andesite 
temper: 0.5 cm thick) 5. (grayware jar body sherd 
with smoothed interior,  slightly abraded exterior 
gray/purple paste, and crushed igneous rock temper. 
0.4 cm thick) 

(1: 6cm), (2-5: 20-
30 cm) 

UNT-14 CCA 4-14 4 

1. (corrugated jar body sherd with 0.6 cm thick 
extruding corrugations, smoothed interior, white 
paste, crushed intermediate rock temper: 0.5 cm 
thick) 2. (corrugated jar body sherd with 0.55 cm 
thick extruding corrugations with slight use polish, 
smoothed/brushed interior, light gray paste, and 
crushed intermediate rock temper: 0.5 cm thick) 3. 
(corrugated jar body sherd with shallow 
corrugations, slightly abraded interior, gray paste, 
and crushed felsic rock temper: 0.4 cm thick) 4. 
(grayware jar body sherd with abraded surfaces, 
gray paste, and crushed felsic rock temper: 0.3 cm 
thick) (carbon sample in bag) 

(1: 5 cm),                  
(2-3: 5-10 cm),               
(4: 50-60 cm) 
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UNT-16 CCA 4-
16 1 

1. ( corrugated jar body sherd with indented, 
shallow corrugations, oxidized interior with 
extruding temper, oxidized orange paste, and 
crushed intermediate rock temper: 0.4 cm thick) 

1: 10-20 cm 

UNT-17 CCA 4-
18 1 

1. (B/W bowl sherd with mineral paint on slipped 
interior, smoothed exterior, light buf paste, and sand 
temper: 0.5 cm thick) 

1:18 cm 

UNT-18 CCA 4-
19 3 

1-3. (three corrugated jar body sherds (perceriously) 
refit with 0.5 cm thick corrugations, smoothed 
interior with extruding temper, dark gray paste, and 
crushed felsic rock temper: 0.4 cm thick) 

1-3: 30-43 

UNT-19 AT 10 1 

1. (corrugated jar body sherd with 0.6 cm thick 
shallow extruding corrugations, smoothed interior, 
gray paste, and coarse crushed felsic rock temper: 
0.5 cm thick) 

1: 110 - 120 cm 

UNT-20 AT 9 6 

1. (corugated jar everted neck sherd with 0.5 cm 
thick "protruding" corrugations, smoothed interior 
with slight extruding temper, gray paste, and 
crushed intermediate rock temper: 0.4 cm thick) 2. 
(grayware jar everted neck sherd with possible 
exterior corrugations (abraded), smoothed interior, 
gray paste, and crushed intermediate rock temper: 
0.6 cm thick) 3. (corrugated jar body sherd with 0.4 
cm thick extruding corrugations and partial 
exfoliation on exterior, lightly smoothed interior, 
blackened interior paste, light gray/white paste, and 
finely crushed intermediate rock temper: 0.6 cm 
thick) 4-6. (three clear glass bottle shards refit 
approx 1 & 9/16" in diameter: 3/16" thick)  

(2, 4-6: 20-30 cm), 
(1, 3: 50-60 cm) 

UNT-21 AT 22 1 

1. (B/W bowl rim sherd with squared non-tappering 
rim, two possible mineral piant framing lines below 
rim on unslipped interior, smoothed exterior with 
extruding temper, buff/gray paste, sand temper: 0.5 
cm thick) 

1: 20-30 cm 
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UNT-22 AT 2 4 

1. (Mesa Verde B/W bowl rim sherd with thick and 
thin mineral paint design on slipped interior, 
possible thin slip on exterior, sub-squared, non-
tappering rim, light gray paste, and finely crushed 
intermediate rock temper: 0.6 cm thick) 2. (B/W 
bowl rim sherd (Mesa Verde?) with square, ticked 
rime, thin line mineral paint on thin slipped interior, 
possibly polished exterior, light gray paste, and 
finely crushed intermediate rock temper: 0.7 cm 
thick) 3. (B/W bowl rim sherd with squared rim, 
thick  mineral paint on slipped interior, light gray 
paste, crushed intermediate rock temper: 0.7 cm 
thick) 4. (B/W bowl sherd with thick line mineral 
paint on slipped interior, possible thin slip on 
exterior, white paste, and crushed intermediate rock 
temper: 0.6 cm thick) 

(1: 15 cm),                
(2-3: 30-40 cm), 
(4: 50-60) 

UNT-23 AT 18 5 

1-3. (three corrugated jar body sherds refit with 0.7 
cm thick extruding corrugations, brushhed interior, 
light gray to gray paste, and crushed intermediate 
rock temper: 0.5 cm thick) 4. (B/W bowl body sherd 
with mineral paint, highly abraded surfaces, 
gray/tan paste, and crushed rock temper: 0.45 cm 
thick) 5. (grayware jar sherd with slightly abraded 
interior and exterior surface, gray/tan paste, and 
crushed felsic to intermediate rockl temper: 0.4 cm 
thick) 

(1-3: 20-30 cm), 
(4: 30-40 cm),          
(5: 150-160 cm) 

UNT-24 CCA 4-
21 12 

1-9. (nine Mesa Verde B/W bowl sherds refit with a 
squared, ticked rim, thin and thick mineral painted 
lines on a thin slipped interior, possibly polished 
exterior, dark gray paste, and crushed 
quartz/feldspar temper: 0.5 cm thick) 10. (Mesa 
Verde B/W bowl sherd with thin and thick mineral 
painted lines on a slipped interior, smoothed 
exterior, light gray paste, and finely crushed rock 
temper: 0.7 cm thick) 11. (B/W bowl body sherd 
with mineral paint on a slightly abraded interior, 
slightly abraded exterior, gray to light gray/tan 
paste, and crushed rock temper: 0.7 cm thick) 12. 
(Avion bone fragment (possibly turkey): 1.2 x 0.9 x 
0.4 cm) 

(1-9: 30-40 cm), 
(10: 40-50 cm), 
(11-12: 50-60) 

UNT-25 CCA 4-
22 4 

1. (grayware jar body sherd with smoothed interior 
and exterior, gray/tan paste, and crushed rock 
temper: 0.9 cm thick) 2. (corrugated jar body sherd 
with 0.6 cm thick corrugations on exterior, gray 
paste, and crushed rock: 0.4 cm thick) 3. 
(translucient obsidian possible projectile point 
fragment with possible side notch and infrequent 
bifacial flaking: 1.8 x 1.1 x 0.2 cm) 4. (translucent 
obsidian limited attribute fragment with no cortex: 
1.3 x 0.8 x 0.3 cm) 

(1: 0-10 cm),            
(3-4: 30-40 cm), 
(2: 50-60 cm) 
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UNT-26 CCA 4-23 1 
1. (grayware jar body sherd with brushed interior, 
smoothed exterior, gray paste, and crushed 
intermediate rock temper: 0.4 cm) 

1: 10-20 cm 

UNT-27 CCA 4-24 4 

1. (grayware jar rim sherd with a squared rim, 
possibly corrugated exterior, abraded interior, gray 
to light gray paste, and crushed felsic rock temper: 
0.4 cm thick) 2. (corrugated jar body sherd with 0.8 
cm thick corrugations, smoothed interior, buff paste, 
and crushed felsic rock temper: 0.3 cm thick) 3. 
(corrugated jar body sherd with 0.6 cm shallow 
corrugations with blackened, charcoal covered 
exterior, smoothed interior, buff exterior paste, dark 
gray interior paste, and crushed felsic rock temper: 
0.5 cm thick) 4. (upper fine grained sandstone 
fragment possibly interpreted as a lid fragment or a 
limited use unifacial ground stone fragment: 3.2 x 
2.0 x 0.9 cm) 

(4: 10-20 cm),         
(1: 20-30 cm),          
(2-3: 30-40 cm) 

UNT-28 CCA 4-25 6 

1. (corrugated jar body sherd with 0.45 cm thick 
extruding corrugations with extruding temper, 
brushed interior, tan paste, and sand temper: 0.5 cm 
thick) 2. (grayware jar body sherd with a smoothed, 
possibly lightly polished exterior, and exfoliated 
interior, gray/buff paste, and finely crushed 
intermediate rock temper: 0.4 cm thick) 3. 
(corrugated jar body sherd with 0.5 cm thick 
shallow extruding corrugations, smoothed interior, 
gray paste, and crushed rock temper: 0.4 cm thick) 
4. (grayware rim sherd with a sub-square non-
tappering rim, smoothed and blackened interior, 
smoothed slightly blackened exterior, tan paste, and 
crushed rock temper: 0.4 cm thick) 5. (grayware jar 
sherd with smoothed interior, abraded exterior, dark 
gray paste, crushed rock temper: 0.5 cm thick) 6. 
(grayware jar body sherd with smoothed, blackened 
interior, smoothed exterior, tan paste, and finely 
crushed rock temper: 0.4 cm thick 

(1-4: 0-10 cm),          
(5-6: 10 -20 cm) 

UNT-29 CCA 4-27 6 

1. (corrugated jar body sherd with 0.4 - 0.5 cm thick 
shallow extruding corrugations, smoothed interior 
with extruding temper, gray/brown paste, and 
crushed igneous rock temper: 0.5 cm thick) 2. 
(corrugated jar body sherd with extruding 
corrugations, smoothed interior with extruding 
temper, gray/brown paste, and crushed intermediate 
rock temper: 0.5 cm thick) 3. (corrugated jar body 
sherd with 0.6 cm thick protuding, non-equalateral 
triangle corrugations, smoothed interior with 
infrequent temper, gray paste, and crushed 
intermediate to mafic rock temper: 0.5 cm thick) 4. 
(corrugated jar body sherd with indented 
corrugations, smoothed interior with infrequent 
temper, dark brown paste, and crushed mica rich 
rock temper: 0.4 cm thick) 5. (corrugated jar body 
sherd with slightly abraded exterior, smoothed 
interior, gray paste, and crushed intermediate rock 
temper: 0.4 cm thick) 6. (corrugated jar body sherd 
with 0.6 cm thick extruding and indented 
corrugations, smoothed interior, dark gray paste, 
and crushed igneous rock temper: 0.5 cm thick) 

(1: 0-10 cm), (2-3: 
10-20 cm), (4: 20-
30 cm), (5: 30-40 
cm), (6: 40-50 cm) 
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UNT-31 CCA 4-31 4 

1. ( corrugated jar body sherd with 0.6 cm thick 
extruding corrugations with finger print 
impressions, smoothed interior, dark gray paste, and 
coarse crushed felsic rock: 0.4 cm thick) 2. (Sosi 
style B/W bowl rim sherd with tappered, rounded 
rim, thick line mineral paint on unslipped interior, 
smoothed exterior, all surfaces with mica rich 
temper visible, dark gray/black paste, and sand 
temper: 0.5 cm thick) 3. (dark gray meta-quartzite 
tertiary flake with a crushed platform and feathered 
terminus: 2.9 x 2.2 x 0.4 cm) 4. (grayware jar body 
sherd, possibly corrugated, with an abraded  
exterior, blackened interior, gray paste, and crushed 
rock temper: 0.5 cm thick) 

(1: 10-20 cm),          
(2-3: 30-40 cm),         
(4: 62 cm) 

UNT-32 g3-5 1 

1. (corrugated jar rim sherd with squared non-
tappered rim, everted neck, 0.6 cm thick shallow 
corrugations with 1.2 cm gap between rim, brushed 
interior, tan/brown paste, and crushed rock temper: 
0.5 cm thick) 

1: 30-40 cm 

UNT-33 CCA 6-7 1 

1. (corrugated jar body sherd with 0.4 cm thick 
varying corrugations, smoothed interior, gray/buff 
paste, and crushed intermediate rock temper: 0.5 cm 
thick) 

1:15 cm 
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