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The Red River Cache is an assemblage of 33 bifaces, found in Cooke County, 

along Cache Creek, a tributary to the Red River. Also found with the cache was a 

hearth which yielded charcoal for AMS dating which returned an age of 2770- 2710 Cal 

YBP placing the cache in the Late Archaic. The geologic investigation of Cache Creek 

established 3 Holocene allostratigraphic units that provide information depositional 

environments adjacent to the Red River. Lithic analysis explored the production of 

bifaces during the Late Archaic and compared the cache to regional records. Using both 

geologic and lithic analysis this thesis investigates the temporal and cultural context of 

the cache using a geoarchaeological approach.  
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CHAPTER 1

INTRODUCTION AND SITE DESCRIPTION 

1.1 Introduction 

Caching behavior satisfies the basic need for people to store or hide material 

goods for later use. Whether the material is lithics, food, or grave goods, caches provide 

a snapshot of raw material resources used in the past. Lithic caches, specifically, can 

generate information on materials and technologies used to make tools in prehistory 

and can inform on transport and mobility in the distant past (Baker 1975, Binford 1978, 

Hurst 2002, Miller 2007).  

In general, caches are a rare occurrence in the archaeological record, with many 

found in the Southern Plains of the United States (Miller 2007, Hurst 2002). Although 

numerous caches have been found within the region, many of them are not found in 

context, providing little to no information regarding deposition or cultural significance. 

Out of a list of  291 Texas and Southern Plains caches 57 were recovered in context 

(Lintz  2010). Unlike other caches, the Red River Cache, was found in situ and was 

associated with a hearth, which provides an opportunity to unite the lithic technology of 

the cache to a specific time period through radiocarbon dating. The goal of this thesis is 

to provide temporal, cultural and stratigraphic context to the Red River Cache using 

lithic analysis and geologic reconstruction. Lithic analysis addresses questions 

concerning the transport and manufacture of the cache, while the geologic 

reconstruction describes the Holocene stratigraphic sequence and depositional 

environment of the river valley where the cache was found. Using both archaeological 

and geological methods to investigate the finds provide a thorough contextual 

interpretation of the Red River Cache.  
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1.2 Site Description 

 The Red River Cache, located in Cooke County, was found on a tributary directly 

adjoining the Red River (Figure 1.1). The tributary, hereby referred to as Cache Creek, 

flows north through a steep, mixed bedrock valley of Washita Group units and joins the 

Red River at a prominent meander that has been cutting southward into the bedrock 

throughout the Quaternary (Figure 1.2).  

 
Figure 1.1. This figure shows the location of the Cache adjacent to the Red River along 
the Texas-Oklahoma boundary. 
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Figure 1.2. This is a general cross-section of the Red River. Cache Creek flows into the 
Red River through the Cretatceous Bedrock scarps from the South (left). 
 

Specifically it contains Pawpaw Formation sandstones, Grayson Marl, Weno 

Limestone, Fort Worth Limestone, and a small amount of Denton Clay (Figure 1.3, see 

Appendix A for topo map). This site is located on the southern edge of the High Plains 

where there are both Grand Prairie soils and Cross Timber soils associated with post 

oak savannahs (Putnam et al. 1979). Current vegetation represented at the site is a 

mixture of grasses with occasional oak groves that have survived clearance for 

agriculture and grazing. The surrounding vegetation on the hills and in the uncleared 

section of the valley consists of oak forest and appears to be an accurate representation 

of pre-clearance vegetation. 

 During groundwork on private property, a bulldozer creating a dam spillway 

uncovered 5 lithic bifaces. Once discovered, the landowner immediately stopped work 

and contacted the University of North Texas where a team lead by Dr. Reid Ferring 

excavated the 28 additional cached bifaces on 3 March 2008. Weeks later heavy storms 

washed over the area resulting in the discovery of a hearth feature nearby at an 

associated level (Figure 1.4). The hearth, excavated and mapped by Dr. Reid Ferring 

and myself, yielded charcoal for future dating. No other associated material has been 

found despite numerous surveys throughout the cleared area. 
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Figure 1.3.  A geologic map of Cooke County. Although Cache Creek is a mixed 
bedrock valley it is predominately calcareous. 
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Figure 1.4. The site map. The dam was made to create a stock tank. The overspill cut 
exposed the cache and later scour from flood events exposed the hearth. 
 

Initial mapping places the bottom of the cache about 1.4 m below the ground 

surface. The bifaces were in two layers in an area approximately 30cm x 50cm with the 
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longest side in a North-South orientation. A soil profile of the cache shows it is buried 

within fine grained alluvium from Cache Creek (Figure 1.5). The hearth elevation was 

also recorded at 1.4 m below surface as well and this feature was located just a few 

meters northwest of the cache. After excavation and data recovery each biface was 

individually wrapped and taken back to the University of North Texas for further 

investigation. A charcoal sample from the hearth was collected and sent to Beta 

Analytic labs for AMS (Accelerated Mass Spectrometry) dating.  

Preliminary investigation of Cache Creek show what seem to be two terrace 

surfaces, with the cache found within the 2nd and possibly oldest terrace in the valley. 

Although the specific age of the deposit is unknown the composition of the cache and 

pedogenesis, or soil development, of the deposit suggest it is Holocene in age. This 

broad estimation of age was refined through reconstruction of the valley's geologic 

history and a radiocarbon date that gives the cache temporal and cultural context. 
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Figure 1.5.  Here is a soil profile from near the cache. The radiocarbon date was found 
at the top of the Bk horizon. 
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CHAPTER 2

GEOLOGIC METHODS AND RESULTS 

2.1  Methods 

Fieldwork and sample selection represent a critical part of geomorphic 

reconstruction. Thorough fieldwork ensures that lab analysis supports the data collected 

in the field. Initial observations and descriptions are vital to positively identify the most 

relevant sediment samples for analysis. The field reconnaissance defined geomorphic 

surfaces, stratigraphic units, and sedimentary environments/facies. Using photomosaics 

of cutbanks and aerial photography general maps were sketched to help organize the 

fieldwork. Subsequent fieldwork involved mapping surface elevations, describing select 

profiles, and finally, collecting sediment for lab analysis. 

After repeated reconnaissance of Cache Creek 10 profiles from along the valley 

were described (see Appendix A for map and tables of profiles). These profiles were 

described from the prominent cutbanks along modern channel with the exception of one 

which was augured into a Red River terrace. Of the original 10 descriptions, 5 were 

chosen for detailed sampling and analysis. One profile from under each terrace fill was 

then sampled for lab analysis. The samples were collected according to natural 

stratigraphy with finer collection within the A and B horizons of soils. They were stored 

in labeled plastic bags and taken back to UNT for lab analysis. Tests performed on the 

samples include 1) granulometry with a Coulter LS 13-320 laser particle size analyzer 

with an aqueous liquid module (ALM) 2) calcium carbonate determined with the Chittick 

apparatus, 3) organic matter by loss-on-ignition, 3) and organic carbon content by the 

Walkley-Black method. 
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2.2 Introduction of Cache Creek Geomorphology, Stratigraphy, and Soils 

Cache Creek flows south to north directly into the Red River. The valley floor of 

the creek sits about 100 feet below the prominent bedrock hills that surrounds the 

tributary. While the tops of these hills consist of sandstone the channel of Cache Creek 

has cut down into limestone. This results in limestone dominated gravel bars and 

calcareous alluvial deposits. Field investigations identified 2 geomorphic terraces and a 

floodplain which has been subsequently labeled T2, T1, T0A, and T0B respectively. The T2 

surface is the highest and oldest terrace in the valley (Figure 2.1). The T1 surface rests 

2 meters above the channel and has distinct channel cut-off scars. Beneath the terrace 

surfaces 3 distinct informal allostratigraphic units were defined: Unit A, Unit B, and Unit 

C/Modern Fill. An allostatigraphic unit is delineated as “a mappable body of rock that is 

defined and identified on the basis of its bounding discontinuities” (North American 

Commission on Stratigraphic Nomenclature 2005). Unit A, B, and C were defined on the 

basis of geomorphic surface, degree of soil development, and bounding unconformities. 

Facies within allostratigraphic units were also defined to interpret sedimentary 

environments within alluvial fills. Finally, degree of soil development was used to 

describe soils. Soil geomorphology is used to interpret how landforms change with 

respect to time, stability, climate, and surficial processes (Birkland 1999). As a surface 

remains stable parent material is altered into a soil. As a soil matures horizonization 

occurs. An immature or weak soil has an A and C horizon, while a more mature or 

stronger soil has an A, B, and C. Also, sediment with strong pedogenesis shows illuvial 

transport or leaching of oxides, clay, and calcium carbonate from the A horizon into the 

B horizon. Since this is a calcareous environment the pedogenic alteration of calcium 
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carbonate is important to the interpretation of surface stability and age of degree of soil 

development. Gile et al.(1981) describes the stages of calcium carbonate development 

with respect to age of the soil. Stages I-IV are defined with I being the weakest degree 

of calcium carbonate development and IV being the strongest. Since most of the 

sediment in the Cache Creek catchment is young only Stages I and II are referenced in 

this thesis. All of these lines of evidence are used to interpret age of deposits and the 

stability of geomorphic surfaces.  

Although Cache Creek flows directly into the Red River no previous stratigraphic 

sequences have been completed on this portion of the drainage, therefore there is no 

complementary data of alluvial deposits that can be compared with this tributary. This is 

important to note because all suggested ages for the stratigraphic units are based on 

pedogenic comparisons and stratigraphic context relative to the radiocarbon date 

obtained from below the surface of the oldest allostratigraphic fill unit. Since the entirety 

of the geochronology is based on this date, the geologic context of the cache and 

hearth are presented before the stratigraphy and geomorphology. 
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Figure 2.1. A figure of the allostratigrapgic units, terrace surfaces, and soil formation. 
The second figure shows the longitudinal profile of each of the surfaces. Most 
longitudinal profiles are more exponential in shape so this is a cursory expression of the 
stream gradient. 
 

2.3  Context of Cache and Hearth 

The cache and associated hearth both have stratigraphic and temporal integrity 

because they were recovered in situ. This is significant to the geology because the 

charcoal date of 2770- 2710 Cal YBP yielded by the hearth acts as the cornerstone for 

the geochronology of Cache Creek. The cache and hearth were both found 141 cm 

beneath the surface of the oldest alluvial fill in the valley within a fine grained deposit. 

Both the cache and the hearth mainly consist of pebble to cobble sized pieces of rock. 

The cache contains 33 bifaces that are all bifacially worked. The hearth, although 
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consisting of limestone fragments common to the valley, was also found in a fine 

grained deposit with no other gravels of pebble and cobble size in the profile (Figure 

1.5). Although the presence of limestone gravels is not uncommon along this stream, 

this is anomalous for the low energy deposit it was found in. Also the presence of 

burning and charcoal on and underneath the rocks confirms the hearth is an 

anthrogenic feature. The cache was also placed by humans because there are no chert 

bearing geologic formations in the valley. In summary, the cache and hearth date are 

related because they are both 1) anthropogenically deposited 2) found at the same 

depth below the surface and 3) located within the same alluvial fill. 

2.4  Stratigraphy and Geochronology 

2.4.1   Unit A 

Unit A (Figure 2.2) is the allostratigraphic unit that occurs between the bedrock 

and the surface of the T2 terrace. It is important to note that no older alluvial deposits 

were detected in the valley, which makes Unit A the oldest stratigraphic unit. Although 

the age of the base of this deposit is unknown, the radiocarbon age obtained from the 

hearth placed deposition of the upper 1.4 m of this deposit in the late Holocene. 

Exposures of this unit reveal a mollisol with a Stage II calcic horizon (calcium carbonate 

nodules and filaments). One of the most important features of this soil is the Bk (or 

calcic) horizon with rubification (or a reddening of the soil). Organic carbon also shows a 

steady decline with depth which shows the only soil formed in Unit A was at the top of 

the fill. Unit A is inset into bedrock along the valley and is frequently seen under the 

younger Unit B making A relatively older than B. Red River deposits are absent in the 

upper reaches of Cache Creek, however within 615 m the Red River has truncated the 
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A horizon of the soil formed in Unit A. A thin drape of Red River deposits rests 

unconformably on top of the B horizon of the Unit A alluvium. This depositional 

sequence also suggests Unit A is relatively older than the Red River deposits it 

articulates with. 

 
Figure 2.2.  A profile of the Unit A alluvium, the T2 Soil is formed at the top of the unit 
beneath the T2 surface. 
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2.4.2 T2 

The T2 surface defines the top of Unit A which lies between 5 and 8m above the 

modern channel. This surface gently slopes along the cross section from the bedrock 

valley walls into the valley. T2 terrace has a slope of .19m/km giving it the steepest 

longitudinal profile of all the Cache Creek terraces. It is the oldest detectable surface in 

the valley and while easy to identify in the upper part of Cache Creek lacks expression 

at the confluence with the Red River.  

2.4.3 Unit B 

 Unit B (Figure 2.3, Figure 2.4, and Figure 2.5) is the second and younger alluvial 

fill recognized along Cache Creek. The surface of the fill forms the T1 and T0A terrace 

surfaces, while the base of the fill is inset into Unit A or in some cases resting directly on 

bedrock. There are two degrees of pedogenesis expressed in Unit B, both beneath 

different terrace surfaces (T1 and T0A).  Near the cache, Unit B shows no evidence of 

Red River deposition, however within 750 m of the confluence flood specific deposits of 

the Red River can be found interbedded with Unit B alluvium. Within Unit B the Red 

River deposits are simultaneously aggrading with Cache Creek.  
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Figure 2.3. THis is a profile of the Unit B alluvium, the T1 Soil formed within the top of 
the unit beneath the T1 surface. 
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Figure 2.4. This profile is of the Unit B alluvium, the T1 Soil forms within the top of the 
unit found beneath the cutoff channel depression found in the T1 surface. 

 
Figure 2.5. Shown here is a profile of the Unit B alluvium, the T0A Soil forms within the 
top of the unit beneath the T0A erosional surface. 
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2.4.4 T1 

The T1 terrace is a constructional surface that rests 1.75- 1.5 meters above the 

modern channel and forms the top of the Unit B. This terrace has a longitudinal slope of 

.18m/km, making it less steep than the T2 surface. The topography of the T1 terrace 

varies in expression. The main surface is a flat tread that sits a little less than 2m above 

the channel. There are however cutoff channel scars that are approximately 10 cm 

lower in elevation than the main tread and which are overgrown with trees and 

underbrush. While the T1 surface is easy to identify near the cache, it is loses 

topographic prominence when close to the Red River.  

 The typical soil formed in Unit B beneath the T1 surface has an A horizon with a 

small amount of leaching and a thin Bk with a Stage I calcic horizon (calcium carbonate 

filaments). Since the degree of calcium carbonate development is weaker hear than 

beneath the T2 surface, the T1 tread has most likely been abandoned as a floodplain 

more recently 

2.4.5 T0A 

 The T0A terrace of cache creek represents a recent erosional surface that is 1-1.2 

m above the modern channel. Underneath the surface of the terrace are deposits of 

Unit B alluvium. This along with a weak soil formed in the top of the terrace lend support 

to the argument that T0A is an erosional surface of T1. The T0A terrace surface is 

expressed as narrow segmented treads along the valley. These treads have a 

longitudinal slope of .15m/km, with topographic expression of the surface diminishing 

and eventually disappearing downstream.  
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There is an immature soil in the Unit B alluvium which forms beneath the T0A 

surface. This soil has a very thin and less rubified B horizon in comparison to it 

counterpart beneath the T1 surface. If the degree of pedogenic development is used to 

interpret length of surface stability, the soil formed beneath the T0A terrace suggests it 

has recently been depositionally abandoned by modern channel incision. 

2.4.6 Modern Fill/Unit C 

 Modern alluvium is comprised of large to small gravels from mixed sources within 

the valley. This alluvial material has been reworked through periodic high intensity flood 

events and is inset into Unit B. The top of the fill is the surface of the gravel bars, while 

the bottom of the fill rest on bedrock and the Unit B fill.  

The modern floodplain, T0B, sits .5m above the modern channel and is mainly 

expressed as reworked narrow, flat gravel bars.  

2.4.7 Summary 

In summary, Unit A is the oldest stratigraphic fill in the valley with a date near the 

top of the fill of 2770- 2710 Cal YBP. Unit B is inset into Unit A in places, which proves 

that it is a younger stratigraphic fill. T2 is the oldest terrace surface with the highest 

degree of soil development beneath it. Both T1 and T0A, which have a core of Unit B, are 

younger than T2 based on pedogenic alteration. The soil formed beneath the T1 terrace 

shows more maturity than the one beneath T0A. Therefore T0A is a younger recently 

abandoned erosional surface, probably formed since the most recent incision of the 

valley.  
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2.5  Sedimentary Processes 

 In alluvial deposits depositional environments change over time as rivers cut 

back and forth across the floodplain. These alluvial deposits are subsequently divided 

into facies that define specific environments which distinguish channel deposits from 

flood basin deposition. Different facies are distinguished by “lithological, structural, and 

organic aspects” (Raaf et al.1965) which in turn eventually be used to interpret 

environments (Middleton 1978). Facies classifications have been used in the geologic 

literature to interpret depositional environment, however in archaeology understanding 

facies can help interpret the integrity of archaeological sites (Miall 1992, Ferring 1994). 

For instance, artifacts found in channel facies might have been transported to their 

location, while artifacts in a distal floodplain environment are probably in original 

context. Although facies interpretations are not always as straightforward as the 

example provided, they do demonstrate the depositional environment at the time of site 

abandonment. This chapter identifies the textural lithofacies found in the valley by 

stratigraphic unit.  

2.5.1  Alluvial Facies 

 Facies classifications in this thesis are based on Miall’s (1992) work, however 

much like Ferring (1994) they have been modified to include the depositional 

environment found along Cache Creek. This section identifies and describe facies found 

along Cache Creek. (Table 2.1) 

 Two classes of textural lithofacies for the alluvium along Cache Creek are: 1) bed 

load and 2) suspended load facies. The bed load facies are high energy deposits 

moved and in the channel of the stream. Two types of bedload deposits are defined 
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here 1) Gm and 2) Sla. The Gm facies is a massive clast supported gravel sequence 

that represents a laterally migrating channel deposit. It is the highest energy deposit of 

the channel and is unlikely to yield in situ archaeology. The Sla facies show lateral 

accretion of sub-horizontal matrix supported gravels and loam deposits. It is common to 

see fluctuation between coarse and fine beds in this facies. These coarse and fine 

deposits are interpreted as gravel and point bar bedload deposits.  

Table I.  Cache Creek facies that are found within the alluvium. 

Facies 
Labels 

Facies Sedimentary Struc. Environment 

Fpf 
 

 
 silty loam with soil 
formation 

-Pedogenic alteration 
- Prominent illuvial 
CaCo3, as hypocoats, 
filament, and nodules 
 

Distal floodplain with 
suspended 
deposition 

Sh 
 

horizontal beds, sandy 
loam to gravel supported 
in loam matrix  

-Thin to medium beds 
- Alternating coarse 
and fine deposits 

Proximal floodplain 
suspended load 
deposits 

Fl Very thin to laminated 
deposits, silt loam to 
loam 

-Very thin beds 
-Horizontal alternating 
deposits 
-Flood event specific  
 

Fill in cut-off channel  

Sla Lateral accretion, silty 
loam matrix supported 
gravels or loam deposits 

-Thin to medium beds  
-Sub-horizontal 
bedding 
- Common fluctuation 
between gravels and 
finer point bar 
deposition 
 

Gravel bar to point 
bar bedload deposits 

Gm Massive, clast supported 
gravel 

- Sub-horizontal, 
medium to thick beds 
-Clasts often 
imbricated 

Laterally migrating 
channel deposit 

 
 Suspended load facies represent low energy environment where particles are 

dropped from suspension in receding flood waters. These low energy environments 

were livable surfaces that were frequently covered and preserved by rapid burial. 
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Therefore, from an archaeological standpoint these facies have the highest probability 

for undisturbed archaeology. The Red River Cache was, in fact, found within one of the 

suspended load facies. Three types of suspended load facies have been identified here 

1) Fpf, 2) Fl, and 3)Sh. The Fpf facies are silty loam deposits with varying degrees of 

pedogenic alteration. Since this sediment has been altered by soil development it is a 

pedofacies, however for this discussion it has been generalized. The most prominent 

pedofacies contain a well developed Bk. Overall, this facies is a distal floodplain 

suspension deposit that has experienced depositional stability. There is also evidence 

for colluvial addition to the A horizons near the margins of the valley. The Red River 

Cache, hearth, and an occupation surface in the lower reaches of the stream were all 

found buried within this sedimentary environment. The Fl facies is comprised of very 

thin to laminated beds of alternating silt loam and loam. This facies is a cut off fill 

channel that experienced flood event specific deposition. The Sh facies is a deposit with 

horizontal beds comprised of gravel supported in loam and sandy loam matrix. These 

are alternating coarse and fine deposits with thin to medium bedding. This facies is 

interpreted as being a proximal floodplain suspended load deposit, with gravels 

indicating near channel overbank flooding. 

2.5.2  Facies Variation in Stratigraphic  

 Stratigraphic Unit A and B Units (see Figure 2.6, Figure 2.7, Figure 2.8, and 

Figure 2.9) both have many of the same facies expression; however, there is one 

important facies variation to note. The Fl facies is only found within stratigraphic Unit B. 

This cut-off channel fill facies coincides with the topographic depressions in the T2 

terrace. This makes Unit B the only stratigraphic fill which shows evidence for repeated 
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channel meander and cut-off. This is demonstrated by channel facies that are 

immediately followed by suspended load flood specific deposits. There is no evidence 

for channel abandonment found in Unit A. It can therefore be inferred that the stream 

associated with Unit A alluvium repeatedly meandered across the valley with relatively 

uniform flood events that did not create chutes which eventually led to cut-off channels. 

It is however, interesting to note that the Unit B alluvium shows signs of periodic high 

intensity floods that not only created chutes and cut-off channels but eventually filled 

them in. 

 In conclusion, high energy facies do not yield well preserved archaeology while 

lower energy facies do. This holds true to the deposits on Cache Creek because all the 

archaeology is located within distal floodplain environments. By examining the facies it 

is also determined that depositional environments were the same across Unit A and B 

with the exception of the Fl cut-off channel deposits. The addition of the Fl facies 

implies periodic channel avulsion with subsequent filling in the Unit B alluvial sequence.  

2.6 Alluvial Soil Formation 

Along Cache Creek the only soils found correspond with the terraces. This 

section describes and interprets the soils formed below the T2, T1, and T0A terraces 

(Figure 2.2, Figure 2.3, Figure 2.4, and Figure2.5). After the descriptions and main 

characteristics are highlighted the soil information was used to interpret surface stability. 

Since degree of pedogenesis is a function of time with non-deposition, the longer a 

surface remains depositionally inactive the more mature the soil is. Soil interpretations, 

when paired with facies and stratigraphic data should provide broad explanations of the 
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stability, aggradation, and incision phases of Cache Creek. All profile descriptions and 

sampled profiles with lab data are in Appendix A. 

Since Cache Creek is in a limestone dominated valley, the percentage of calcium 

carbonate in the B horizon does not always increase as a function of age. However, as 

time passes, the degree of pedogenic alteration can best be seen by the extent of 

calcium carbonate leached from the A horizon. 

2.6.1 T2 Soil  

 The T2 profile generally contains fluctuating channel to point bar deposits at 

depth that eventually fine upward to the distal floodplain deposits the T2 soil is formed 

in. The soil beneath the T2 surface is a mollisol formed in silty loam distal floodplain 

deposits with an A, Bk, and C horizons. The A horizon thickens and coarsens with 

proximity to the valley walls, which suggests continual colluvial input (Figure 2.6). In 

some cases the A horizon is thickened from colluvial input (near the edges of the 

valley), however this is not the case for the A horizon towards the center of the valley. 

One of the most prominent features of the T2 soil is the well developed Stage II calcic 

horizon. The Bk is oxidized and contains calcium carbonate in the form of filaments and 

concretions. Organic carbon also shows an exponential decay with depth. Manganese 

stains and mottling do not occur in the A or B horizon; however they are present in the 

sandy facies of the C, especially along sharp textural boundaries between coarse and 

fine beds. All of these factors point to a relatively mature soil that has been stable for a 

while. 
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Figure 2.6. This photomosaic shows the thickening A horizon near the valley margins 
(on right). The hatching designates the A horizon. 

2.6.2 T1 Soil 

 The T1, much like the T2, has fluctuating channel to point bar deposits in the 

lower section that fine upwards into suspended load deposits. It is in the finer distal 

flood deposits in the top of Unit B that the T1 soil is formed. This soil has two different 

expressions; one formed beneath the main terrace tread and one formed under the cut-

off channel scar. Although both soils show the similar maturity, the soil formed in the top 

of the cut-off channel depression differs from that formed in the silty loam distal 

floodplain deposits. This variation in pedogenic expression is a product of the facies it 

formed in.  

The cut-off channel soil is highly melanized (darkened) due to additional organic 

and clay input. This soil has an A, B, and C horizon. The A horizon contains clay films 

and pressure faces from illuvial transport and shrink swell of clay. Carbonate is almost 

absent in the upper part of the soil horizon, however the B horizon shows pedogenic 

formation of mottles, carbonate coats, and manganese concretions. The redoxomorphic 

features found within the B suggest the soil has frequently fluctuated between reducing 

and oxidizing conditions. This is expected since old cut-off channels frequently capture 

overbank flood waters which eventually dry from evaporation or percolation. The 
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deposits at depth show a channel sequence overlain by a cut-off fill sequence, which is 

interpreted as lateral migration and channel abandonment and filling of the cut-off.  

 The soil formed in the top of the silty loam floodplain deposits has a different 

expression of pedogenic alteration. This soil has an A, Bk, and C horizon. The A horizon 

is not melanized, and is coarser than the A horizon of the cut-off fill. Calcium carbonate 

is present in relatively high amounts throughout the profile with significant accumulation 

in the B horizon. A Bk Stage I calcic horizon is evident with presence of filaments and 

hypocoats. At depth the alluvial deposits fluctuate between channel and point bar facies 

that ultimately fine upward to the silty loam distal flood plain deposit.  

 Even though the soils formed within the Unit B fill appear different, they show the 

same degree of soil development. The thickness and depth of the B horizons are similar 

in each case, however the expression of the B differs according to the facies the soil 

forms in (see Figure 2.3 and Figure 2.4). This is an example of how pedogenesis can 

vary across depositional environments in an alluvial system.  

2.6.3 T0A Soil 

The last of the soils is an inceptisol formed in Unit B alluvium beneath the T0A 

surface. This soil has an A, B, and C horizon. It has a thin A horizon developed in the 

top .2m of the terrace (see Figure 2.5). There are few calcium carbonate filaments 

throughout the profile with very little leaching in the A horizon. The B horizon is thin with 

very little rubification. The weak B horizon, lack of calcium carbonate leached from the A 

horizon, and steep organic carbon curve imply the soil has just recently formed within 

the alluvium. Recent channel incision coupled with the lower elevation of the T0A surface 
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and soils data suggest the T0A soil has formed beneath recent erosional surface of 

Cache Creek.  

2.7 Geologic Interpretation 

 Even though Cache Creek is a small drainage the geologic interpretation 

provides valuable information about Late Holocene environments. Because Cache 

Creek is small and bedrock controlled, logically it should respond rapidly to local climatic 

changes. Cache Creek sediment can therefore preserve a more detailed record than 

large order rivers, providing a unique account of the Holocene. Using the radiocarbon 

date from the cache and soil morphology, general aggradation and incision phases of 

Cache Creek can be established. Once established, the resulting allostatigraphic units 

can be correlated to other regional geographic records. 

2.7.1 Pre 2770- 2710 Cal YBP to abandonment of Unit A 

 Visual reconnaissance along Cache Creek found no older alluvial stratigraphic fill 

than Unit A. This is because prior to Unit A deposition a period of incision stripped the 

valley of all previous alluvium and cut into the bedrock. This was then followed by 

aggradation of the floodplain about 100 meters wide. The sediment shows fluctuating 

channel gravel bar sequences dominating the base of the profiles that eventually grade 

into fine-grained alluvium which shows evidence of pedogenic alteration. This can be 

interpreted as laterally migrating channels with aggradation of distal floodplain deposits. 

The soil development suggests floodplain stability caused by reduced sedimentation. 

This is most likely a result of floodplain abandonment by incision. This period of stability 

and pedogenesis occurred in the late Holocene later than 2730 cal YBP (date recovered 

from hearth).  
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2.7.2 Post 2770- 2710 Cal YBP to Present 

Following Unit A, Cache Creek entered a phase of incision which cut into the Unit 

A alluvium and, in places, all the way down into bedrock. This incision created a 

narrower floodplain about 80 meters wide that was then followed by a phase of valley 

aggradation which terminated at the top of the Unit B allostratigraphic fill. During this 

period of aggradation cut-off channel scars were formed, which are expressed on the T1 

surface (Figure 2.7). Sediment below these scars contains cut-off channel facies. This 

could be a product of periodic high intensity flood events which created chutes that 

eventually lead to channel abandonment and fill. The top of the Unit B fill is mainly 

fined-grained alluvium showing signs of soil development. The T1 soil (described earlier) 

shows a lesser degree of pedogenic alteration than the T2 soil and has therefore not 

been stable for as long. The soil formation in Unit B, at the top of the T1 surface, implies 

a period of stability/non-deposition probably caused by the incision of Cache Creek.  

The youngest sequence of incision and deposition is the one associated with the 

modern floodplain. Recently, Cache Creek incised into the Unit B fill and abandoned the 

T1 terrace. This has produced a floodplain with two components. The first component is 

the T0A erosional surface. The T0A surface has an immature soil formed beneath it 

caused by semi-abandonment from recent incision. The second is the Unit C alluvium 

associated with the T0B surface which is recent reworked alluvium found in small 

wedges along Cache Creek sitting .5m lower that the T0A surface.  
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Figure 2.7 This is a map of the cut-off channel scars found along Cache Creek 

Each subsequent incision of Cache Creek cuts a narrower floodplain that 

reaches the bedrock every time. Not only does each successive terrace tread have a 
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steeper longitudinal profile, but they are progressively at lower elevations. This means 

the oldest terrace has the highest elevation and least steep longitudinal profile while 

conversely the youngest terrace has the lowest elevation and the steepest longitudinal 

profile (Figure 2.1).  

  Periods of incision and aggradation in alluvial systems can be instigated by base 

level, tectonics, complex causes, or climatic variation of rainfall and vegetation 

(Schumm 1977). Since this tributary is too far up in the catchment to be affected by 

base level change (specifically sea level; Blum and Törnqvist 2000) and there have 

been no tectonic events in this region during the Late Holocene, changes along Cache 

Creek are probably related to climate. Cut and fill sequences along Cache Creek were 

probably initiated during periodic rainfall shifts in the Late Holocene. It would be difficult 

to correlate discrete climatic changes of Cache Creek with other regional geologic 

records because it differs from large river systems (like the Trinity) because of its size, 

narrow valley, and steep gradient. This is further complicated by the limited age controls 

of the different allostratigraphic units of Cache Creek. Since specific instances in alluvial 

stratigraphy records cannot be correlated, broad comparisons of the allostratigraphic 

units can be made (Table 2.7). Overall, Cache Creek shows two cycles of Late 

Holocene aggradation and valley incision. This does not coincide with local depositional 

records that record net aggradation in this period. The one radiocarbon date within the 

Unit A fill directly correlates with date in the Pilot Point alluvium (Ferring 1994). This is 

interesting to note since, soil geomorphology between Unit A and Pilot point differ 

considerably. The Unit B cut and fill episode cannot be accounted for in the Trinity 

record however as mentioned earlier, Cache Creek is preserving a different record than 



30 
 

the large rivers in the area. Byers (2007) describes a Late Holocene unit IIa alluvial fill 

along Mill Creek (Parker County). Although direct correlation through dating is not 

possible, the development of the B horizon in unit IIa is similar to that found within the 

Unit A fill of Cache Creek. Since most of the stratigraphic comparisons are indirect the 

most important information to take away is that Cache Creek shows cutting and filling in 

the Late Holocene and can provide a unique record of the Late Holocene environment 

along the Red River. 

Table II. Shows stratigrphic correlations to Cache Creek in the regional literature. 

Stratigraphic 
Unit 

Soils Geochronology Possible Correlative Units 

Unit A 
-T2 Terrace 
 

T2 Soil: 
-A,Bk, C 
horizons 
-Stage II 
calcic horizon, 
5% 
concretions 
 

Most of unit pre-
dates 2770- 2710 
Cal YBP  
Charcoal AMS 
date from the top 
of the B 
horizon(appx 3 m 
above base of fill) 

Pilot Point Alluvium (Ferring 
1994) 
 
IIB (Beyer 2007) 

Unit B  
-T1 Terrace 
T0A Floodplain 
 
 

T1 Soil: 
-A, Bk, C 
-Stage I calcic 
horizon, 5% 
filaments 
 
T2 Soil: 
-A, Bw, C 

Younger than 
2710 Cal YBP 
Inset into Unit A 

Pilot Point Alluvium (Ferring 
1994) 
and/or  
Modern Trinity alluvium 
(Ferring 1994) 

Unit C/ Modern 
Fill 
-T0B 
Floodplain 

 Younger than 
Unit B 

Modern Trinity alluvium 
(Ferring 1994) 
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CHAPTER 3

INTRODUCTION OF CHAÎNE OPÉRATOIRE, BIFACES, AND CACHES 

3.1 Lithic Terminology 

 The study of lithics, or stone tools, enables archaeologists to understand the 

technologies of ancient peoples. By analyzing the tools used by these societies 

archaeologists learn not only what types of tools were made but how they were made. 

To understand how lithics are studied a basic working knowledge of the terminology is 

needed.  

To make a tool, a piece of knappable stone is systematically shaped towards a 

final product. Tools can be made by reducing pieces of chert and/or by producing flakes 

that are then reduced. During either reduction processes flakes that removed leave 

scars with raised edges (Figure 3.1). These edges, often found between flake scars are 

called arêtes/arrises. Flakes have a dorsal and ventral surface. The ventral surface of 

the flake is recognized by the presence of the bulb of force. When a lithic has flakes 

removed from both the ventral and dorsal surface it is defined as a biface. Sometimes 

bifaces made from large flakes retain their ventral surface. This, when identified, is 

called the flake blank surface. Flakes can also retain cortex, or the weathered exterior 

surface of chert pieces. Cortex is important because it can provide information about 

where the lithics derived from. Lithics produced with river cobbles have cobble surface 

cortex while materials procured from a bedrock source have nodular or tabular cortex. 

Also cortex can be useful when determining how much lithic reduction has taken place. 

 

 

http://www.hf.uio.no/iakh/forskning/sarc/iakh/lithic/opchainpaper.html
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Figure 3.1. Shows basic lithic attribute and the anatomy of a biface. Notice how the 
biface on the left has a relatively smaller thickness than the biface on the right, while the 
width remains about the same.  

During the production of bifaces there are many attributes that can provide 

insight into the lithic reduction process. Bulb thinning and width to thickness ratios can 

both facilitate the interpretation of the lithic production process. The bulb of force, as 

seen in Figure 3.1 stands proud on the ventral surface and is often removed first in the 

thinning process and is important to note during analysis. Another analysis that is useful 
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when trying to interpret reduction is the width to thickness ratio (W/T ratio). As separate 

measurements, width and thickness tell little about the cache. However, when combined 

in a W/T ratio these attributes provides a shape index for each biface. Bifaces that have 

little reduction are both wide and thick, however when shaped further they become 

thinner, relative to their width. 

After the production of the bifaces is analyzed morphology and can then be used 

to infer possible lithic products. Morphology can help determine whether these bifaces 

are blanks or preforms. As defined by Bradley (1975), a blank must not be finished and 

must have the potential to be more than one tool type. A preform is not a finished 

product and must possess morphological attributes, such as base tip orientation, that 

can result in a single tool class (Bradley 1975).  

3.2 Chaîne Opératoire 

The chaîne opératoire represents “the different stages of tool production from the 

acquisition of raw material to the final abandonment of the desired and/or used objects” 

(Bar-Yosef 1992). In the past, archaeologists have classified artifacts by their 

morphological attributes by categorizing them by style or type of tool. This practice 

neglects a large portion of the reduction process as well as limiting the interpretation of 

artifact assemblages (Bar- Yosef 1992, Schiffer 1987).The chaîne opératoire system of 

interpreting lithic artifact assemblages was established as an alternative to previous 

methods because of the advantage of viewing artifacts as products that fall within a 

continuum of reduction. Official stages of reduction are defined by Mellars (1995) and 

number from zero to five: 

Stage 0: Procurement and Testing of nodule 
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Stage 1: Decortification, Initial core shaping, Platform preparation,  

Stage 2: Production of primary flake blanks 

Stage 3: Shaping and Retouch of tools 

Stage 4: Use of lithics, Reworking of tools 

Stage 5: Breakage, Terminal wear/damage, Discard 

These stages define how lithics are produced, used, and eventually discarded. 

Products of stages 0-2 include large flakes and/or flake blanks with cortical material. 

This could be interpreted as a site where initial stage production of lithics occurred. 

Stages 3-5 could produce medium to small thinning and sharpening flakes with little 

cortex as well as broken finished tools. This type of assemblages could be defined as a 

site where final stages of lithic production took place. Caches represent an arrested 

stage of development. By examining the lithics contained within caches archaeologists 

can determine where the cache falls along the chaîne opératoire continuum. 

Frison and Bradley (1980) further specify the chaîne opératoire within Mellar’s 2nd 

and 3rd Stages. Their investigation of Folsom lithic assemblages breaks bifaces 

manufacture into 7 categories: 

Cat 1: Retains flake blank 

Cat 2: No flake blank, Irregular scar patterns, Large flake removal 

Cat 3: Even removal of percussion flakes, Thinning over-pass flakes 

Cat 4: Well spaced and overlapping percussion flakes, Thinning flakes 

Cat 5: Well spaced and overlapping percussion flakes, Thinning flakes, Selective 

           pressure flaking 

Cat 6: Bifacial thinning, pressure flaking across both faces 
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Cat 7: Reworked broken bifaces 

 These categories produce a system for analyzing and classifying bifaces using 

the premises of chaîne opératoire as their basis. 

3.3 Biface Caches 

Although caches are defined differently across archaeological literature, the most 

fundamental explanation for a cache is an assemblage of goods stored with the 

intention of returning for reuse (Schiffer 1987, Binford 1978). Specifically, lithic caches 

are stone raw materials that are stored and have been abandoned. Lithic caches can 

contain a wide range of lithics ranging from finished tools to small flakes and cores. 

Because of the varying composition of caches there is contention with the definition of 

what a cache is (Lintz personal communication, Hurst 2002, Bevitt 2001). This is most 

evident when considering whether or not a cache was possibly meant to be revisited. 

Lithic caches such as mortuary or expended caches are no longer frequented and have 

moved to the 5th stage of discard in the chaîne opératoire. Some suggest that since 

these lithics have been purposefully abandoned they can no longer be defined as a 

cache. In comparison, caches with bifaces that have been lost or forgotten were meant 

for further tool production and are truly cache items because there is intent to revisit 

(Bevitt 2001). 

 Usually archaeologists encounter lithics at quarry or camp sites (final reduction). 

This makes caches unique because they represent a frozen picture of lithic production 

technologies at the time of abandonment or loss. It is therefore important to study 

caches because they represent an intermediate, transport stage of reduction that can 

provide information about lithic reduction strategies.  
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3.4 Caching Behavior and Lithic Strategies 

 Lithics are an integral part of a hunter-gatherer lifestyle. They are needed for a 

variety of activities such as processing game, working wood or fiber and must be 

accessible when needed. Hunter gatherers must therefore implore different behavioral 

strategies to ensure they have tools when they need them. Caching is an efficient way 

to locally store lithics without having to return to the source. Kuhn(1995) describes this 

need as a “provisioning of individuals” or a “provisioning of places”. Put simply this 

means a hunter gatherer must carry a personal tool kit or pre-supply an area with tools. 

Carrying many personal tools can become too cumbersome for the individual, however 

predicting when or where tools are needed also proves difficult (Kuhn 1995). Optimally 

a hunter gatherer would use both an individual tool kit carried on their person and a 

geographically local stash of material, especially in areas with few to no lithic resources. 

A hunter gatherer must therefore select a lithic strategy that most efficiently assures that 

tools are available when needed. 

Caching, as a behavior, is inherently tied to lithic reduction strategies and the 

chaîne opératoire. Each lithic strategy has its own set of advantages and disadvantages 

which determine the manufacturing process of the artifact (Hayden 1996). Bifaces are 

made by initially removing large flakes from a core or nodule at the quarry site, which 

reduces the raw material to a transportable weight. As an advantage, biface reduction 

produces large blanks that have a variety of possible uses. Not only can these large 

bifacial blanks can be used to make finished bifacial tools; their debitage can produce 

useful flakes or blades. The advantage of keeping the biface versatile is 

counterbalanced by its heavy weight (Hayden 1996). If bifaces do not undergo 
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substantial initial reduction, much weight is left on the artifacts making them bulky and 

hard to transport. This disadvantage makes caching behavior a logical component of 

bifacial reduction strategies. The transport disadvantage of bifaces can be reduced by 

caching them in the landscape. This is especially relevant in areas with poor lithic 

resources, because it is no longer necessary to make frequent trips to distant outcrops. 

The individual now only needs to visit the geographically local cache. 

3.5 Geography and Lithic Transport 

 When trying to understand lithic strategies and transport, geography must be 

taken into account. Like many other resources, litchis are not distributed evenly across 

the landscape. This means that hunter gatherers must stock up on material before they 

travel in areas where lithic resources are sparse. 

 North Central Texas, although rich with other resources, contains limited lithic 

resources (Banks 1990, Turner and Hester 1985). Banks (1990) describes such 

resources as “isolated and sporadic localities of gravels”, while Turner and Hester 

(1985) show this region devoid of material on their map of Texas lithic sources. 

Although North Central Texas does not have any major formations that bear chert, 

Central Texas contains one of the largest outcrops of chert in the country known as 

Edward’s chert (Banks 1990). The name of the chert comes from the Edwards Group 

Limestones that cover a large portion of the state of Texas (Figure 3.2). Although there 

are numerous small raw material sources in Texas and Oklahoma, Edwards cherts 

along with Alibates and Tecovas were undoubtedly important quarries for hunter 

gatherers and are found in numerous assemblages across Texas as well as other 

states.  
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Figure 3.2. This figure shows the extensive nature of the Edwards chert outcrop in 
Texas (after Hofman et al. 1991). 

Studying the lithic contents of caches and archaeological sites can provide 

greater insight on the transport and use of raw material. Although there are many sites 

in the North Central Texas Region only a few of the large well known sites are 

introduced here to provide geographic and archaeological context for the Red River 

Cache.  
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The Carrolton Cache, found along the Denton County/ Dallas County line in the 

first terrace on the Elm Fork of the Trinity River, is the only recorded cache found in 

counties adjacent to the Red River Cache (reference ). Although other caches have 

been found in the region, few have been formally recorded and none have associated 

dates. While cache finds are limited, many archaeological sites were excavated in the 

region for the construction of Lake Ray Roberts. Important reference sites in the area 

include the Aubrey Clovis site, the Gemma Site (41CO150), and the Bobby D Site 

(41CO141). While the Aubrey Clovis site predates the Red River Cache, the Gemma 

and Bobby D Sites are relatively contemporaneous comparisons (Ferring and Yates 

1997). Comparison of the assemblages from these sites to cache data assists in fuller 

interpretation of Late Archaic lithic systems. 
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CHAPTER 4

LITHIC METHODS AND RESULTS 

Lithic analysis of the artifacts is presented first, followed by an interpretation of 

the production and abandonment of the cache. In this chapter the lithic analysis of the 

cache is designed to answer three questions: 

1) What is the production sequence of the bifaces? 

2) What post depositional processes have altered the bifaces? 

3) What can biface morphology tell about possible products? 

Once answered, these questions provide information about lithic production prior 

to transport and storage. Any discussion of the conclusions drawn in this chapter is 

reserved for the end where they are viewed in regional context alongside prominent 

sites in the area.  

4.1 Methods 

The Red River Cache is unique because it was found buried in situ and can be 

dated owing to the discovery of an associated hearth date. It was therefore important to 

provide a thorough record of the Red River Cache. Recording of the cache included: 1) 

Scaled photographs of both sides of the artifact, 2) drawings of the artifacts on which 

flake directionality, wear, primary flake blank surfaces, flake sequencing, cortex, and 

recent damage are recorded, 3) descriptions of the raw material comprising the cache, 

4) Measurement of width, thickness, length, and weight of artifacts. All metric data, 

photos, and drawings can be found within Appendix B. 
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4.2 Lithic Analysis Data 

4.2.1 Raw Material 

The Red River Cache consists of 33 bifaces that vary in size, shape, and color. 

As a preliminary investigation all artifacts were viewed with a UV light. All the bifaces 

fluoresced a yellow- orange color which was later used to determine the lithic source. 

The biface lithic material is light grey or dark grey chert with occasional white banding 

and red-orange mottles. While the cache is mainly homogeneous in material, there is 

internal variation (see CB-1, 2 and 6). The chert also shows signs of chemical alteration 

with patination on 81.8% of the bifaces. While this brief description can give limited 

information about the cache, as stated before, the size and shape of the artifacts vary, 

making lithic analysis essential for further interpretation. 

4.2.2 Cortex 

The presence, location, and amount of cortex on an artifact provides one of the 

easiest methods to gauge overall stage of reduction. When present, cortex implies initial 

reduction of lithic materials; conversely, when absent, tools are in an intermediate or 

final stage. During analysis, the number of bifaces with cortex was recorded along with 

the total percentage of cortex on each lithics. The total percentage of cortex on each 

bifaces yielded little information when correlated with W/T ratios and categories of 

reduction. Nevertheless, the percentage of bifaces that have cortex general provides 

information about the importance of its removal during lithic reduction for the cache as a 

whole. Within the cache 66.7% of the bifaces still have cortex. Bifaces that do retain 

cortex mainly have only traces remaining (see CB-1, CB-3, CB-13, CB-28). Only CB-8 

has cortex on both faces of the artifact, which implies this biface was made from a small 
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thin piece of raw chert. Conversely, since most of the other artifacts retain only unifacial 

cortex it is possible they were made from large flake blanks produced from nodular or 

tabular pieces of chert commonly found in the Edwards Group limestones. Correlations 

were run between W/T ratios and cortex percentage and also cortex and thickness; 

however no statistically significant relationships were found. 

4.2.3 Flake Blank and Bulb Thinning  

The primary ventral flake blank is still present in 42.4% of all the biface. This 

confirms that many of the bifaces were made from primary flake blanks. Because of the 

size of the biface these flake blanks would have to derive from large chert cores. As 

mentioned earlier, the ventral surface is often indentified by the presence of the bulb of 

force. Artifacts CB-1, CB-3, CB-9, CB-13, CB-21, CB-20, and CB-25 all show evidence 

of the bulb of force being removed from the initial flake blank. While this sequence is 

only manifest in 21.1% of the cache it is a recognizable pattern in reduction probably 

important to the thinning process. 

4.2.4 Width to Thickness Ratio 

The average width to thickness ratio of the cache is 5.1, a relatively large number 

(Appendix B). This means the cache, based on the preliminary mean W/T ratio, is past 

initial flake removal and moving towards Stage 2 in Mellars’ reduction sequence.  

The coefficient of variation (CV) of the W/T ratio expresses the variability in stage 

of reduction among the bifaces. The closer the CV is to one the more variable the cache 

is; while the closer to zero the CV is the more similar the bifaces’ shapes are. The CV 

for Red River Cache is 0.2, which means the bifaces are all in a similar stage of 
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reduction. The CV combined with the high W/T ratio mean, suggests that these bifaces 

were all knapped to the same intermediate stage of reduction before transport. 

4.2.5 Flake Scars  

Even though it would be difficult to determine if all the bifaces were made by a 

single individual, something could be learned about the uniformity of biface reduction 

sequences (Gunn 1975). The bifaces in the Red River Cache show numerous reduction 

techniques which include a mixture of over-pass and radial flake removal. In general, 

most of the bifaces show irregular radial flake patterning. However, 3 have evidence for 

over passed flakes (CB-11, 26, and 28), only two of which show significant thinning 

(CB-11 and 28). Although the use of over pass flakes is not a common strategy of 

reduction is was intentionally used to thin some of the bifaces. 

4.2.6 Wear 

Wear on bifaces was determined by visual investigation aided by either a 

microscope or magnifying glass. Damage on arêtes and edges was then designated 

with hatching on the illustrations of the lithics. After examination, 100% of bifaces show 

wear on one side while 93.9% of bifaces show wear on both sides of the artifact 

(exceptions are CB-8 and CB-17). The wear of the artifacts while found on most of the 

highest surfaces (see CB 21 and 26) is also found on low profile arêtes where the 

artifacts are thin (see CB-11 and CB-18). When examined more closely, microscopically 

enhanced photos of the wear show micro flaking along flake scars with small worn 

surfaces around the edges (Figure 4.1). It would seem that either intentional or 

unintentional micro flakes were removed when wear of the arêtes occurred.  
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Figure 4.1. In this picture wear on arrises are outlined in red. The arrows show draw 
attention to the worn surfaces. 
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4.2.7 Heat Treatment 

Heat treatment, another pre-depositional process, is known to improve the quality 

of the chert, making it easier to knap (Luedtke 1992). Since there is a hearth associated 

with the cache heat treatment of the bifaces could suggest lithic reduction near the 

cache. Thermally altered chert may show signs such as blushing at the edges of bifaces 

or an increased luster of the raw material (Luedkte 1992). A UV light may also be 

beneficial during analysis since heat treatment is known to reduce the fluorescence of 

the chert (Hofman et al 1991). The only biface to show signs of heat treatment is CB-1 

while the other 96% do not. While there was no marked difference in fluorescence, CB-

1’s surface is lustrous suggesting heat treatment of the artifact.  

4.2.8 Recent Damage 

Since the initial discovery of the cache incurred damage to the artifacts, modern 

flake scars, when visible, are displayed on the artifact illustrations with dots around the 

outer edges of the flake scars. New flake scars were spotted when they cut into 

patinated areas. While it is certain that there was minor damage to some of the artifacts 

the only detectable modern scars were on CB-16 which had obvious evidence of recent 

flaking into patination. The artifacts were excavated with surrounding flakes with most of 

these flakes coming from the initial five artifacts found with the bulldozer. CB-1 has the 

most damage with about 15 flakes less than 2cm in diameter accompanying it. Although 

this may have no relation, black residue was found on CB-3, CB-4, and CB-5 (Figure 

4.2) and may be related to the initial discovery since it is constrained to only the artifacts 

found with the bulldozer. 
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Figure 4.2. This microscopic image shows the black residue found on 3 artifacts. 
Residue is highlighted in red. 
 

4.3 Lithic Summary 

To understand the implications of the lithic analysis the data must be synthesized 

to answer the previously mentioned questions. 1) What is the production sequence of 

the bifaces? 2) What post depositional processes have altered the bifaces? 3) What can 

biface morphology tell about possible products? 
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4.3.1 Lithic Production 

The production sequence of the cache is presented using Mellars’ stages of 

reduction and Bradley’s categories of biface reduction. Mellars’ stages define the 

sequence of reduction a lithic moves through from procurement to discard. The 

production of the bifaces in the Red River Cache is interpreted from procurement to 

abandonment. This ultimately determine at what place in the chaîne opératoire the 

cache was abandoned in. 

Mellars’ Stage 0 involves the procurement and testing of nodules. All the bifaces 

in this cache fluoresce a yellow-orange color which is consistent with that of Edwards 

chert (Hofman et al. 1991). This along with the description of color and presence of 

unifacial cortex on the bifaces also suggest the chert was procured from central Texas 

(color of Edwards chert, Holliday and Welty 1981). Following procurement 

decortification, core shaping, and platform preparation occur. Stage 1 reduction is most 

commonly left at quarry sites, however on the cache bifaces it is best demonstrated with 

the expression of the cortex. There is still cortex present on 66.7% of the bifaces. It can 

therefore be assumed that complete decortification was not a necessary step of lithic 

reduction before transport.  

After preparation of the chert, knappers can then produce large primary flake 

blanks or reduce cores into workable pieces (Stage 2). Out of the 33 bifaces, 14 still 

have remnants of the ventral primary flake blank. Also 21.1% of the bifaces show 

thinning of the bulb of force on the ventral blank surface. Unifacial cortex along with bulb 

thinning and presence of the blank surface when examined together prove the bifaces 

were most likely produced from large primary flake blanks. Stage 3 involves the shaping 
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and retouch of the primary flake blanks. All of the artifacts in the Red River Cache have 

been bifacially shaped; therefore all of the bifaces were reduced to and eventually 

abandoned in Stage 3. Because of the arrested production of these artifacts they are a 

window into what type of lithics were being supplied to the North Central Texas region. 

Although, overall the lithics are in Stage 3 of Mellars’ chaîne opératoire, there is 

internal variation specifically within the biface process. Bradley defines 7 different 

categories of bifaces based on the flake levels of flake removal. The first category 

defines bifaces that still have the primary flake blank present. Once the flake blank 

surface is removed the biface moves into the Category 2. Bifaces in this classification 

have irregular radial flake scars. The third Category specifies that flake scars should be 

more uniform and over-passed and/or thinning flakes should be present. Within the 

cache, 42.2% of the artifacts still retain the ventral flake blank surface. This means that 

nearly half of the bifaces fall within Category 1. Flake scars on the artifacts delineate the 

remainder of the artifacts into Categories 2 and 3. Most of the artifacts (17) have radial 

irregular flake scars (Category 2), however Artifacts 11 and 28 show significant thinning 

and over-pass flaking (Category 3). The remaining of Bradley’s categories are not 

present in the cache which means artifacts are in initial stages of biface reduction.  

The artifacts in the Red River Cache fall within intermediate and initial reduction 

stages of both Mellars’ and Bradley’s sequences. The W/T ratio of the cache has a low 

CV which implies the bifaces are not extremely variable in shape. The artifacts that 

comprise the cache were made from large primary flake blanks that were reduced to 

approximately the same shape then transported and abandoned. The bifaces were all in 

the beginning stages of Bradley’s reduction sequence. Producing minimally worked 
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bifaces would allow the artifacts to still be worked into a variety of tools. This is most 

likely due to a choice in bifacial strategies that prioritized artifact variability over the 

artifact weight. 

4.3.2 Post Production Alteration 

 The two most significant post production alterations evident in the cache are 

wear on arêtes, possible heat treatment of CB-1, and recent damage. While it is hard to 

determine whether the wear found on arêtes is intentional or a byproduct of transport; 

logical assumptions can be made. Arête grinding is used in lithic production to more 

evenly distribute force along an arête and performed on artifacts prior to transport 

(Hicks 2004). Logically if certain arêtes are ground before transport they are less likely 

to chip during transit. In accordance, weaker or thinner regions of the biface might show 

a higher density of ground arêtes. This is not the case as seen at the tips of artifacts 

CB- 1, 2, 10, 12, 21, 23, 28. Instead, most of the ground arêtes are along thicker parts 

of the bifaces, possibly suggesting these arêtes where unintentionally ground through 

contact. The nearest source for large pieces of Edwards chert is approximately 200 

miles away, therefore it is a certainty that the bifaces were transported and most likely 

incurred some sort of transport wear.  

Since only one artifact shows evidence of heat treatment it is most likely not an 

integral process in the manufacturing and transport of these chert bifaces. This makes 

sense since chert becomes more brittle with heat treatment; in which case heat 

treatment would increase the chances of breaking the material in transport. Heat 

treatment is probably only done on site as needed. Last, recent damage on the artifacts 

is restricted to CB-1, CB-2, CB-3, CB-4, CB-5, and CB-11. Overall, the damage 
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sustained to all the artifacts was negligible and did not interfere with interpretation of the 

cache. A 

Analysis of the lithic taphonomy revealed that the 1) artifacts show wear on 

arêtes; an implication to transport of Edwards chert into the region, 2) heat treatment of 

artifacts before transport and burial is not a common occurrence in this cache, 3) recent 

damage caused by the bulldozer that unearthed the cache is minimal and does not 

affect lithic reduction interpretations.  

4.3.3 Biface Morphology: Possible Products 

 The biface of this cache have been separated into similar reduction categories; 

but many of the bifaces have distinctly different morphology that is most likely a product 

of the final intent. Technically any of these bifaces could be turned into a number of 

various tool types. However, in order to better understand the diversity within this cache 

they have been divided into 6 types of preforms: Point, Scraper, Knife, Adze/ Gouge, 

Flake Cores, and Sub-Rectangular. 

4.3.3.1 Point: Ovate and Triangular  

 There are two different types of point bifaces present in the Red River Cache; 

triangular (CB-1, CB-2, CB-9, CB-12, CB-13, CB-19, CB-23, CB-25, CB-26, CB-28) and 

ovate (CB-5, CB-6, CB-15, CB-18, CB-31, CB-32). Overall these two types of bifaces 

constitute 51.5% of the cache with 10 ovate bifaces and 7 triangular bifaces (see 

pictures-one collage of photos per category class). The triangular bifaces are point 

preforms with base to tip orientation. The morphological presentation of the ovate 

bifaces seem to be blanks for points because they are show radial flake scar patterns 

similar to those found on the point preforms. While technically theses bifaces could be 
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made into any tool their reduction as of now suggests point production. Most of the W/T 

ratios among these bifaces fall above the mean ratio with only 4 falling below. This 

suggests these bifaces are performs for points that are further thinned than a majority of 

the cache. 

4.3.3.2 Scraper 

 Artifacts CB-14, CB-30, and CB-10 all appear to be scrapers or preforms for 

scrapers. The outline of the scrapers is roughly ovate with one side curving outward 

more than the other. While the basic outline for these artifacts can be similar the ovate 

point bifaces, flake removal patterns show that these were manufactured differently with 

small, unifacial flake scars on only one edge of the biface. Since scrapers do not require 

substantial thinning as part of manufacture, it makes sense that the W/T ratios of these 

bifaces are low.  

4.3.3.3 Knife 

 CB-11 is one of two bifaces that has a length twice as long as its width. This 

along with a thin profile, suggesting this could be a knife preform. Although CB-11 could 

potentially be manufactured into a dart point, it is separated out as a knife preform to 

highlight the variability of the bifaces in this cache. The W/T ratio of this biface falls 

below the mean; however this ratio is skewed by the narrow width of the artifact. 

4.3.3.4 Adze/ Gouge 

Artifact CB-21 is distinctly different than the others both in profile and outline. In 

outline CB-21 has a length that is two times greater than its width. It is long and narrow 

with two rounded ends. One of the faces of the biface is flat and mainly consists of the 

original flake blank the tool was made from. The other face arches high, which gives the 
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biface a keel shaped profile. This outline and profile support the classification of this 

artifact as an adze preform (Figure 4.3). The W/T ratio for CB-21 is low since adze 

reduction requires the tool to be both narrow and thick (see Turner and Hester 1985). 

 
Figure 4.3. The drawing of CB-21 shows the keel shaped profile commonly found with 
adzes/ gouges. 

4.3.3.5 Flake Cores 

 Bifaces CB-16 and CB-29, while not distinctly different in profile or outline, show 

great variation in the way flakes were removed. These artifacts show signs of numerous 

large flakes being driven across the artifacts with smaller flakes present around the 
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edges, as is common in many of the bifaces. Also the high W/T ratio would suggest 

these artifacts were preforms; however there is no base to tip orientation or 

ovate/triangular outline, which would suggest they were point preforms. Large irregular 

radial flake scars and high percentages of cortex also suggest bifacial thinning 

prioritized flake size over flake placement. Up until burial these bifaces were used as 

flake cores and, based on flake removal, produced large flakes which could be used for 

a variety of tasks.  

4.3.3.6 Sub-rectangular and Expended Pieces  

This final category is reserved for the bifaces that are blanks or expended (CB-8, 

CB-17, CB-33) bifaces. The sub-rectangular group (CB-3, CB-4, CB-7, CB-20, CB-22, 

CB-24) consists of an odd assortment of bifaces that show little to no thinning and have 

a variety of inconsistent outlines. The W/T ratios of half of theses bifaces fall below the 

average, with the other half falling very close to the mean W/T ratio. Overall, I cannot 

reconcile the shape and flake removal of theses bifaces to a specific tool type; therefore 

they are biface blanks.  

 The expended bifaces are mainly small, oddly shaped pieces of chert that show 

signs of initial reduction and edge snapping. CB-8 has one side almost completely 

covered in cortex, while CB-17 and CB-33 still have remnants of the initial flake blank 

on them. The W/T ratios for all of these bifaces fall below the cache average, which 

when combined with the irregular shape, cortex, and broken edges suggest these 

pieces are expended pieces. Pieces such as these could be made into dart points or 

used as small cores; however their size and shape severely limit the tool possibilities. 

 



54 
 

4.4 Lithic Interpretations 

Although the lithic analysis is vital for interpreting specific attributes of the cache, 

it holds little value without regional archaeological context. To provide this context the 

Red River Cache must first be compared to other cache finds in the region and second 

to important sites in the region. In the literature, four notable caches have been 

recorded in the surrounding counties. The Johnson Cache, located in Jack County, 

Texas consists of 30 bifaces made from Edwards chert. This cache was found along the 

Trinity River in a plowed field with no associated archaeology (Miller 2007). The 

Carrolton Cache, in Dallas County, Texas, contains 6 bifaces and was found within a 

campsite thought to be Archaic in age. It too was found in a terrace along the Trinity 

River (Hurst 2002). The West Island Cache, with 6 bifaces, was found in Marshall 

County, Oklahoma in an old terrace of the Red River (Hurst 2002). Lastly, the Whitzitt 

Cache, in Jack County, Texas, contains 25 biface and 3 tools and was found beneath a 

capstone (Miller 2007). The major similarities found among the caches are that they all 

contain bifaces made of Edwards chert and they are mainly found along or near rivers. 

While the fact that the caches are found near rivers is not very surprising, the fact that 

every single cache contains Edwards chert is very significant. This data proves that 

Edwards chert was being imported into North Texas and Southern Oklahoma in the 

form of bifaces. Since the North Central Texas has poor lithic resource availability, 

hunter gatherers in the region would naturally be importing high quality lithic sources 

such as Edwards chert (Banks 1990). Although the data are limited, the Carrolton 

Cache and West Island Cache have W/T ratios in ranges from 5.1 to 12.8 (Carrollton) 

and 2.61 to 5.51 (West Is.). In comparison, the Red River Cache W/T ratios range from 
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2.9 to 6.8 with a mean of 5.1; which places the W/T ratios of this cache right between 

the Carrolton and West Island Cache as far as stage of reduction is concerned. Data 

showed the Red River Cache was in an intermediate stage of reduction; it would also 

seem other regional caches are in similar stages of reduction. Whether the importation 

is for personal use or trade is uncertain, however it is clear that Edwards bifaces are 

being transported into regional sites as blanks and preforms that can be used to make a 

variety of tools. One major difference between the Red River Cache and these others is 

that none of the others have associated dateable material. The Red River Cache is 

unique because of the associated hearth date of 2770- 2710 Cal YBP which places the 

cache within the Late Archaic. Having age control on the cache enables us to fit the 

cache into a broader picture and compare it against contemporaneous sites. 

If, like the caches in the area show, Edwards chert bifaces are being transported 

to the North Central Texas region in intermediate stages of reduction, this should be 

reflected in the lithic assemblages derived from the excavation of contemporaneous 

sites in the region. This should be manifest in site by either an increase in chert tools or 

evidence of intermediate to late stage reduction of Edwards chert debitage. To discover 

this, two important North Central Texas sites are referenced to explore the continuity 

between the cache and site assemblages. The Gemma (41CO150) and Bobby D 

(41CO141) sites were investigated prior to the construction of the Ray Roberts Lake. 

These sites both contain a Late Archaic component and are roughly contemporaneous 

with the Red River Cache date. The Gemma site occupation ranges from 2900-1700 

YBP with several discreet living surfaces throughout this time period. Across time, the 

lithic assemblage displays an increase in the frequency of chert during the Late Archaic. 
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In the lower levels chert debitage consists of less than 25%, while in the upper layers 

the percentage is upwards of 80% in most cases. This coupled with a dominance of 

interior chert flakes in all levels suggests that blank or preform chert bifaces were being 

reduced at this site (Ferring and Yates 1997). Similar patterns can be found in the Jaryn 

Site (41CO144) as well. Overall the interpretation of the Gemma Site lithics point to the 

importation of chert blank of preform bifaces in the Late Archaic. The Bobby D site is 

recognized as an important Archaic Site in Texas because of its multi component Late 

Archaic and Late Prehistoric occupations (Perttula 2004, Ferring and Yates 1997). The 

Late Archaic occupation occurred approximately 1750 YBP with a later Late Prehistoric 

occupation between 1300 and 760 YBP. The Late Archaic lithic assemblage here 

shows an abundance of bifacial tools manufactured from chert. Although this site does 

not show the same patterns as the previous ones, it comparatively has an abnormally 

high distribution of tools and bifaces. Many of the blanks and bifaces were found in the 

site were of quartzite, however most of the tools were made from chert. Many of the 

same tendencies can be seen in the Merrill (41DN99) site as well. The patterns here 

were interpreted to mean that many of the blanks and preforms manufactured on site 

were from local quartzite sources, however chert tools were being imported and 

maintained leaving behind minimal traces of debitage but higher frequencies of dart 

points (Ferring 1997). While the general lithic assemblages show that there is an 

increased frequency of chert in the Late Archaic the chert found at the sites is regional 

(Ferring 1997). If another look is taken on a broader scale, southeast of the Red River 

Cache similar evidence of imported chert bifaces was found within the Jewett Mine 
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assemblage (Perttula 2004). This, along with the data from Ray Roberts Lake show that 

chert was a preferred lithic source in the Late Archaic.  

Taken as a whole it seems that, in the Late Archaic, Edwards chert was initially 

reduced at the procurement site into a variety of blanks, preforms, and finished tools. 

These were then transported north and east where they were either made into tools or 

were cached for later use. Late Archaic site assemblages in the region show an 

increased frequency of chert during this time period. It is interesting to note that the 

caches in North Central Texas are comprised mainly of Edwards chert, but the chert 

found within the sites is regional (possible/probable “Uvalde Gravels” west of Brazos) 

and not Edwards. This begs the question; where is the Edwards chert ending up? 

Although this question cannot be resolved in this thesis it is an important pattern to note 

in Late Archaic assemblages. 
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CHAPTER 5

CONCLUSIONS AND DISCUSSION 

 Overall, this thesis has documented the cultural and geological context of the 

Red River Cache. The geologic findings determined that there were two major phases 

of incision and aggradation of Cache Creek in the Holocene. Unit A and B are the major 

allostratigraphic units that formed during the Holocene. Unit A, based on radiocarbon 

dates, correlates with the Pilot Point alluvium of the Trinity River (Ferring 1994). 

Similarities in soil geomorphology also suggest that Unit A may be comparable to the IIa 

alluvium found along Mills Creek (Byers 2007). Because of its unique setting and size 

Cache Creek is able to respond more quickly to environmental changes, which in turn 

provides a more detailed record of the Holocene. Instead of net aggradation seen on 

the Trinity, Cache Creek show two different periods of incision and aggradation during 

the Late Holocene. A beneficial complement to the geologic interpretation of Cache 

Creek would be additional radiocarbon dates and possibly stable carbon isotope data. 

Such data would go further in developing a geochronology and paleoenvironmental 

record. 

 The Red River Cache lithics, found buried within the oldest alluvial fill. This fill 

shows sign of pedogenic alteration which correlate with other Late Holocene deposits. 

The temporal context of the cache is further refined with a radiocarbon date of 2700 cal 

YBP. This places the cache find within the Late Archaic time period. Lithic analysis 

demonstrated the bifaces were made from primary flake blanks of Edwards chert that 

were initially reduced before transport. Whether these bifaces were procured directly or 

traded en route to North Texas is uncertain. It is, however, suspected that lithic goods 
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were traded regionally in the Late Archaic (Hall 1981). While the method of transport is 

unknown; it is apparent that the Red River They were then abandoned at an 

intermediate stage in the chaîne opératoire, essentially freezing the reduction process. 

Cache finds are unique in this regard because they allow archaeologists to analyze the 

intermediate products of lithic reduction that are reaching sites. The bifaces show a 

variety of preforms that imply this was a tools kit with a wide range of lithic product 

possibilities. This makes sense considering Central North Texas is traditionally known 

for its dearth of high quality lithic material. Regional records show that Edwards chert 

bifaces were cached in the region, and that Late Archaic peoples preferred chert. It is 

discordant however that little to no Edwards chert found in these sites. Much more 

research is needed to fully understand the transport and reduction of lithics in the North 

Central Texas Region. However, by incorporating cache data with regional site data a 

comprehensive view of lithic movement and manufacture can be gained. 
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Figure A.1. This map shows the location of all the profile descriptions 
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Table III. Auger 1 – Red River drape and Unit A with truncated A horizon (comparable to T2DV profile) 

Horizon Texture Consistence Structure Color Reaction Pedofeatures Env 

A1 
0-35 cm 

Clay Firm Moderate/ 
medium-fine/ 
subangular 
blocky 

Dry- 10YR 3/2 
 

None  Distal 
Floodplain 

A2 
35-68 
cm 

Clay Friable Moderate/ 
medium- fine/ 
subangular 
blocky 

Dry- 7.5YR 3/2 None  Distal 
Floodplain 

Bt1 
68-95 
cm 

Silty clay- 
Clay 

Friable Weak/ medium-
fine/ subangular 
blocky 

Dry- 7.5YR 4/4 None Distinct clay 
coats, on 5-25% 
of ped faces, 
7.5YR 3/2 

Distal 
Floodplain 

Bt2 
95- 145 
cm 

Clay 
Loam 

Friable Weak/ medium-
fine/ subangular 
blocky 

Dry 7.5YR 4/4 None Distinct clay 
coats, on 5-25% 
of ped faces, 
7.5YR 3/2 

Distal 
Floodplain 

2Bk1  
145-190 
cm 

Sandy 
Clay 
Loam 

Very Friable Weak/ medium/ 
subangular 
blocky 

Moist- 7.5 YR 4/6 
Dry- 7.5YR 5/6 

Strong Distinct calcium 
carbonate 
hypocoats, on 
40% of ped faces 
 
Prominent 
calcium 
carbonate coats, 
on less than 5% 
of pores 

Distal 
Floodplain  

2Bk2  
190-230 
cm 

Sandy 
Loam 

Very Friable Weak/ medium/ 
subangular 
blocky 

Dry- 7.5 YR 6/6 Violent Prominent 
calcium 
carbonate coats, 
on less than 5% 
of pores 

Distal 
Floodpalin 
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Horizon Texture Consistence Structure Color Reaction Pedofeatures Env 

2C Clay  Friable Strong/ 
medium/ 
subangular 
blokcy 

Dry- 2.5Y 5/3 Violent Distinct mottles, 
on 2-20% of 
pores and ped 
faces, irregular 5-
20 mm, 5YR 4/4  
 

Distal 
Floodplain 

 
 
 
Table IV. T2DV- Surface T2, Unit A Fill; This profile was in the lower reaches of Cache Creek 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A 
0-20 cm 

Silty 
Clay 
Loam 

Very Hard Moderate/ 
coarse-
medium/ 
subangula
r blocky 

Gradual- 
Smooth 

Dry- 10YR 
4/3 
Moist-10YR 
3/2 

None  Distal 
Floodplain 

AB 
20-50 cm 

Silty 
Clay 

Hard Strong/ 
coarse-
medium/ 
subangula
r blocky 

Clear-
Smooth 

Dry- 10YR 
4/3 
Moist-10YR 
3/2 

None  Distal 
Floodplain 

Bt 
50-95 cm 

Clay Very hard Strong/ 
medium/ 
prismatic 
 
Strong/ 
medium/ 
subangula
r blocky 

Clear- 
Smooth 

Dry- 7.5Y 
5/6 
Moist- 7.5Y 
5/6 

None Faint clay 
coats, on 20-
25% of ped 
faces, 10YR 
5/4 
 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

2Bk  
95- 275 
cm 

Silt 
Loam 

Very Hard Moderate/ 
coarse/ 
prismatic 

Gradual- 
Smooth 

Dry- 10YR 
6/4 
Moist- 
10YR 5/4 

Violent Faint calcium 
carbonate 
hypocoats, on 
10-15% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 15% 
of pores 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C1 A: Silt 
Loam 
 
B: 
Sandy 
Clay 
Loam 

A: Hard 
 
B: Hard 

A: Strong/ 
coarse/ 
prismatic 
 
B: 
Moderate/ 
medium to 
coarse/ 
subangula
r blocky 

A: Clear-
Wavy 
 
B: Clear- 
Wavy 

A: Dry- 
10YR 5/4 
  Moist- 
10YR 4/4 
B: Dry- 
10YR 6/6 
  Moist- 
10YR 6/4 
 

Violent A:  
Distinct 
mottles, on 
15-20% on 
ped faces, 
irregular 1-
2mm, 10YR 
5/6 
 
Prominent 
calcium 
carbonate 
nodules, in 
25% of matrix, 
irregular 5- 
10mm, 10YR 
7/1 
 
B: 
Distinct 
mottles, on 
15-20% on 
ped faces, 
irregular 1-
2mm, 10YR 
5/6 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C2 < 2% 
Silt 
Loam 

Hard Weak/ 
fine/ 
subangula
r blocky 

  Violent 60-70% Matrix 
supported 
gravel 
 

Channel 

 
 
 
Table V. T2MV- T2 surface Unit A profile from middle of cachement 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A1 
0-40 cm 

Silt 
Loam 

Extremely 
hard 

Strong/ 
fine/ 
subangular 
blocky 

Gradual- 
Smooth 

Moist- 
10YR 2/1 
Dry- 10YR 
3/2 

Strong  Distal 
Floodplain 

A2 
40-100 
cm 
 

Silt 
Loam 

Extremely 
hard 

Moderate/ 
medium/ 
prismatic 

Diffuse-
Smooth 

Moist- 
10YR 4/2 
Dry- 10YR 
5/3 

Strong Distinct 
calcium 
carbonate 
coats, on 3-
4% of pores 

Distal 
Floodplain 



67 
 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk1 
100-150 
cm 

Silt 
Loam 

 Very Hard Moderate/ 
medium/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 4/4 
Dry- 10YR 
5/4 

Violent Prominent 
calcium 
carbonate 
hypocoats, on 
50% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 20% 
of pores 
 
Prominent 
calcium 
carbonate 
nodules, in 
5% of matrix, 
spherical 1-
2mm in size 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk2 
150-200 
cm 
 

 Loam Very Hard Weak/ 
coarse/ 
subangular 
blocky 

Abrupt- 
Smooth 

Moist- 
10YR 5/4 
Dry- 10YR 
5/3 

Hard Prominent 
calcium 
carbonate 
coats, on 20% 
of pores 
 
Prominent 
calcium 
carbonate 
nodules, less 
than 5% of 
matrix, 
spherical 1-
2mm in size 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C1 
Fine 
200-220 
cm 
230-260 
cm 
260-280 
cm 
350-380 
cm 
385-410 
cm 
Coarse 
220-230 
cm 
380-385 
cm 

Fine 
Sandy 
Loam to 
Loam 
 
Coarse 
Loam 
(small 
amount 
of 
matrix) 
 

Friable Fine 
Weak/ 
medium/ 
subangular 
blocky 
 
Coarse 
Single 
Grained 

Clear- 
Wavy 

Fine 
Moist- 
10YR 4/4 
Dry- 10YR 
6/3 
 
Coarse 
Dry- 10YR 
5/2 

Violent In lower beds 
475-490 cm 
 
Prominent 
mottles, in 
20% of 
matrix, 
around redox 
depletions, 
irregular 2-
5mm in size, 
10YR7/6 
 
Prominent 
iron redox 
depletions, in 
7% of matrix, 
1-2 mm 
threads, 
10YR 7/1 

Near Channel/ 
Point and 
Gravel Bar 

C2 
295-350 
cm 
410-475 
cm 
490-510 
cm 

< 2mm 
Silty 
Loam 

Loose Single 
Grained 

Abrupt 
Wavy 

Moist 10YR 
5/4 
Dry 10YR 
6/4 

Violent Prominent 
mottles, 
sround 2-20% 
of gravel 
clasts, 
irregular 2-
5mm in size, 
!0YR 8/8, 
10YR7/6  

Channel 
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Table VI. T2 Cache- T2 surface Unit A profile near cache 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Ap 
0-11 cm 

Silt 
Loam 

Extremely 
hard 

Strong/ 
coarse/ 
angular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 3/1 
Dry- 10YR 
4/2 

Strong  Distal 
Floodplain 

A1 
11-34 
cm 
 

Silt 
Loam 

Hard Strong/ 
coarse/ 
prismatic 
 
Breaks to 
Strong/ 
medium/ 
prismatic 

Clear-
Smooth 

Moist- 
10YR 3/1 
Dry- 10YR 
4/2 

Strong  Distal 
Floodplain 

A2 
34-89 
cm 

Silt 
Loam 

Hard Strong/ 
fine/ 
prismatic 

Gradual- 
Smooth 

Moist- 
10YR 3/1 
Dry- 10YR 
4/2 

Strong Faint 
carbonate 
coats, on 3% 
of ped faces. 
discontinuous, 
10YR 3/1 
 
Ditridal 
carbonate in 
gravel form 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

ABk 
89-150 
cm 
 

Silt 
Loam 

Hard Strong/ 
medium/ 
prismatic 

Gradual- 
Smooth 

Moist- 
10YR 3/1 
Dry- 10YR 
5/2 

Violent Faint clay 
coats, on 20% 
of ped faces 
 
Distinct 
calcium 
carbonate 
hypocoat, on 
15% of ped 
faces and 
pores 
 
Distinct 
calcium 
carbonate 
masses, on 
2% of ped 
faces, 
spherical 1mm 
(possibly 
colluvial) 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk1 
150- 
(194-
200) cm 

Silt 
Loam 

Moderately 
Hard 

Strong/ 
medium/ 
prismatic 
 
Breaks to 
Strong/ 
medium/ 
subangular 
blocky 

Unknown Moist- 
10YR 4/4 
Dry- 10YR 
6/3 

Violent Prominent 
calcium 
carbonate 
hypocoats, on 
5% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 25% 
of pores 
 
Distinct 
calcium 
carbonate 
nodules, in 
10% of matrix, 
spherical 1-
2mm 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk2 
(194-
200)- 
253 
bottom 

Silt 
Loam 

Friable Strong/ 
medium/ 
prismatic 
 
Breaks to 
Strong/ 
fine/ 
prismatic 

 Moist 10YR 
5/4 
Dry 10YR 
6/4 

Violent Prominent 
calcium 
carbonate 
hypocoats, on 
5% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 25% 
of pores 
 
Distinct 
calcium 
carbonate 
nodules, in 
10% of matrix, 
spherical 1-
2mm 

Distal 
Floodplain 

 
 
 
Table VII. T2UV- T2 surface Unit A fill profile in the upper reaches of the creek 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Ap1 
0-20 cm 

Silt 
Loam 

Firm Moderate/ 
medium- 
fine/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 2/1 
Dry- 10YR 
3/1 

Violent  Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A2 
20-45 
cm 

Silt 
loam 

Friable Moderate/ 
coarse- 
medium/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 2/1 
Dry- 10YR 
3/1 

Strong Faint, thin, clay 
coats on 15- 
20% of ped 
faces 

Distal 
Floodplain/ 
Colluvial 

ABk 
45-83 
cm 

Sandy 
Clay 
Loam 

Very Firm Strong/ 
medium- 
fine/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 3/1 
Dry- 10YR 
4/3 

Strong Distinct 
caorbonate 
hypocoats, on 
10% of ped 
faces 
 

Distal 
Floodplain/ 
Colluvial 

Bk1 
83-129 
cm 

Sandy 
Clay 
Loam 

Firm Moderate/ 
medium- 
coarse/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 4/2 
Dry- 
10YR3/2 

Strong Prominent 
carbonate 
hypocoats, on 
40% of ped 
faces 
 
Prominent 
carbonate 
coats, on 20% 
of pores 

Distal 
Floodpalin 

Bk2 
129-205 
cm 

Sandy 
Clay 
Loam 

Friable Moderate/ 
medium- 
coarse/ 
prismatic 

Clear- Wavy Moist- 
10YR 5/3 
Dry- 10YR 
6/3 

Violent Prominent 
carbonate 
coats, on 40% 
of pores 
 

Distal 
Floodpalin  

C1 
200-225 
cm 
250- 275 
cm 

Sandy 
Clay 
Loam 

Friable Moderate/ 
fine/ 
subangular 
blocky 

Abrupt- Wavy Moist- 
10YR 7/2 
Dry 10YR 
6/3 

Violent 70% coarse 
with small 
patches of 
matix 

Near 
Channel 
/Gravel bar 



75 
 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C2 
225-250 
cm 

 Loam Friable Weak/ 
medium/ 
subangular 
blocky 

Abriput- 
Wavy 

Moist- 
2.5Y 5/4 
Dry- 2.5Y 
6/4 

Violent 40% coarse. 
Matrix 
supported 

Near 
Channel 
/Point bar 

C3 
275-405 
cm 

Sandy 
Loam 
(gravel 
coats) 

Loose Single 
Grained 

Abrupt 
Smooth 

Moist- 
2.5Y 5/4 
Dry- 2.4Y 
6/4 

Violent Clast 
supported large 
gravel 

Channel 

 
 
 
Table VIII. T1DV- T1 surface Unit B fill profile in the lower reaches of the valley 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A 
0-24 cm 

Silt 
Loam 

Hard Moderate/ 
coarse-
medium/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 4/2 
Dry- 
10YR 5/2 

Slight  Distal 
Floodplain/ 
Sell Fill? 

ABk 
24-41 
cm 

Silt 
Loam 

Hard Strong/ 
very 
coarse/ 
subangular 
blocky 

Clear Wavy Moist- 
10YR 4/2 
Dry- 
10YR 5/3 

Strong Prominent 
calcium 
carbonate 
hypocoats, on 
2% of ped faces 
 
Distinct calcium 
carbonate, on 
1% of pores 

Distal 
Floodplain/ 
Swell Fill 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk1 
41- 90 
cm 

Sandy 
Clay 
Loam 

Slightly Hard Moderate/ 
very 
coarse- 
coarse/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 4/3 
Dry- 
10YR 5/3 

Strong Distinct calcium 
carbonate 
hypocoats, on 
7-10% of ped 
faces 
 
Distinct calcium 
carbonate 
coats, on 1% of 
pores 

Distal 
Floodplain/ 
Swell Fill 

 Bk2  
90-142 
cm 

  Hard Strong/ 
very 
coarse/ 
subangular 
blocky 

Gradual- 
Wavy 

Moist-
10YR 3/3 
Dry- 
10YR 5/3 

Violent Prominent 
calcium 
carbonate 
hypocoats, on 
15-20% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 10% 
of pores 
 
Prominent 
calcium 
carbonate 
nodules, in <2% 
of matrix. 2-
5mm spherical, 
very rare 

Distal 
Floodplain/ 
Swell Fill 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk3  
142-170 
cm 

Sandy 
Clay 

Slightly Hard Strong/ 
coarse-
medium/ 
subangular 
blocky 

Clear Wavy Moist- 
10YR 4/3 
Dry- 
10YR 5/3 

Violent  Faint mottles, 
in 3-7% of 
matrix, irregular 
2-5mm in size, 
10YR 5/6 
 
Prominent 
calcium 
carbonate 
hypocaoats, on 
25-30% of ped 
faces 
 
Prominent 
calcium 
carbonate 
coats, on 15% 
of pores 
 
VERY RARE 
Prominent 
calcium 
carbonate 
masses, in less 
than 1% of 
matrix, 2-20mm 
in size 

Distal 
Floodplain  
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C 
170-200 
cm 
 

Sandy 
Clay 
Loam 

Hard Moderate/ 
medium-
fine/ 
subangular 
blocky 

Abrupt-
Smooth 

Moist- 
10YR 4/3 
Dry 10YR 
5/3 

Violent Faint mottles, 
around 3% of 
coarse grains, 
irregular 2-
5mm, 10YR 5/6 
 
Faint calcium 
carbonate 
coats, on 2% of 
pores 

Near 
Channel/ 
Gravelly 
Point Bar 

 
 
 
Table IX. T1MV- T1 surface Unit B fill profile in the middle of the catchment 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A1 
0-25 cm 

Silt 
Loam 

Very Hard Moderate/ 
medium, 
subangula
r blocky 

Gradual- 
Smooth 

Moist- 
10YR 3/2 
Dry- 10YR 
4/2 

Very 
Slight 

 Distal 
Floodplain 

A2 
25-50 
cm 

Silt 
Loam 

Very hard Moderate/ 
coarse-
medium/ 
subangula
r blocky 

Gradual-
Smooth 

Moist- 
10YR 4/4 
Dry- 10YR 
4/3 

Violent   Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk1 
50-90 
cm 

Silt 
Loam 

Slightly Hard Weak/ 
coarse-
medium/ 
subangula
r blocky 

Clear Smooth Moist- 
10YR 4/3 
Dry- 10YR 
5/3 

Violent Faint carbonate 
hypocoats, on 
20% of ped 
faces 
 
Faint carbonate 
filaments, on 
5% of pores 

Distal 
Floodplain 

Bk2 
50-110 
cm 

Silt 
Loam 

Slightly Hard Moderate/ 
coarse-
medium/ 
prismatic 

Abrupt-
Smooth 

Moist- 
10YR 4/3 
Dry- 10YR 
5/3 

Violent Faint irregular 
mottles, 2mm 
in size, in 
matrix 5%, 
10YR 6/6 
 
Distinct 
carbonate 
hypocoats, on 
ped faces25- 
30%  
 
Distinct 
carbonate 
coats, on pores 
10% 

Distal 
Floodplain 

C1 
110-130 
cm 
150-170 
cm 

 Loose loose Abrupt-Wavy Dry- 10YR 
5/2 

Violent Clast 
supported, 
ranging from 
sandy gravel to 
gravelly sand 

Near 
Channel/ 
Gravel bar  
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C2 
130-150 
cm 

Loam Very Hard Moderate/ 
coarse/ 
wedge 

Abrupt-Wavy Moist- 
10YR 4/3 
Dry 10YR 
5/4 

Violent Distinct 
irregular 
mottles, 2mm 
in size, on ped 
faces 2-4% 

Distal 
Floodplain 

C3 
170-265 
cm 

 Loose Single 
grained 

Abrupt- 
Smooth 

Dry- 10YR 
5/3 

Violent Large clast 
supported 

Channel 

C4 
265-290 

Alternati
ng 
loamy 
sand 
and clay 

Slightly hard 
Very Hard 

Both have 
Weak/me
dium/ 
subangula
r blocky 

Abrupt Wavy Coarse-  
Moist 
10YR 4/3 
Dry- 
10YR5/4 
Fine 
Moist 10 
YR 4/2 
Dry- 10YR 
5/1 

Violent Alternating 
Fine and 
coarse beds 
appx 10cm 
beds 

Near 
Channel/ 
Overbank 
flooding 

 
 
 
Table X. CF- Cutoff fill in T1 surface Unit B fill profile close to T1MV profile 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A1 Silt 
Loam 

Extremely 
hard 

Strong/ very 
coarse-coarse 
subangular blocky 
Breaks to Strong/ 
medium- 
fine/subangular 
blocky 

Gradual- 
Wavy 

Moist- 
10YR 
3/1 
Dry- 
10YR 
3/2 

Very 
Strong 

Faint, thin, 
clay coats on 
15% of ped 
faces 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A2 Silt 
Loam 

Very hard Strong/coarse- 
medium/subangular 
blocky 
Breaks to Strong/ 
medium-
fine/subangular 
blocky 

Gradual-
Smooth 

Moist- 
10YR 
4/1 
Dry- 
10YR 
4/2 

 Faint, thin, 
clay coats on 
15- 20% of 
ped faces 

Distal 
Floodplain 

B Silty 
clay 

Extremely 
hard 

Moderate/coarse-
medium/ wedge 
Breaks to 
Moderate/ medium-
fine/subangular 
blocky 

Abrupt- 
Smooth 

Moist- 
10YR 
4/1 
Dry- 
10YR 
5/3 

Strong Faint, thin, 
clay coats on 
10 % of ped 
faces 
 
Faint, 1-2mm, 
mottles, <2% , 
of irregular 
shape, in 
matrix 
 
Distinct, 1mm, 
Mg masses, 
<2%, platy in 
shape, on ped 
faces 

Distal 
Floodplain 

C1 monolith   Abrupt-
Smooth 

   Distal Cutoff 
Channel Fill 

C2  Loose Coarse beds- 
massive 
Finer beds- single 
grained 

Abrupt-
Wavy 

Dry- 
10YR 
3/2 

Violent  Gravel/Point 
Bar  
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C3  Loose Single grained Abrupt-
Smooth 

Dry 
10YR 
4/2 

Violent  Channel 

 
 
 
Table XI. T1UV- T1 surface Unit B fill profile in upper reaches of valley 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

O  
 0-10cm 

Sandy 
clay loam 

Very friable Weak/medium- 
fine/subangular 
blocky 

Clear- 
Wavy 

Moist- 
10YR 
3/1 
Dry- 
10YR 
5/2 

Moderate  Distal 
Floodplain 

A 
10-75cm 

Sandy 
Clay 

Firm Moderate/ 
coarse-medium/ 
subangular 
blocky 

Clear-
Smooth 

Moist- 
10YR 
5/3 
Dry- 
10YR 
4/3 

Strong  Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk 
75-105 
cm 
 

Clay loam Firm Strong/ very 
coarse-coarse/ 
subangular 
blocky 

Clear -
Wavy 

Moist- 
10YR 
4/2 
Dry- 
10YR 
5/3 

Strong Distinct 
carbonate 
hypocoats, on 
7% of ped 
faces  
 
Distinct 
carbonate 
coats, on 2% 
of pores 
 

Distal 
Floodplain 

Ck1 
105-120 
cm 
135-170 
cm 

Sandy 
Gravel 

Firm Moderate/ 
medium-fine/ 
subangular 
blocky 

Abrupt- 
Smooth 

Moist- 
10YR 
4/3 
Dry- 
10YR 
5/3 

Violent Prominent 
carbonate 
hypocoats, on 
20% of ped 
and gravel 
faces 

Near 
Channel 
gravel bar 

Ck2 
120-135 

Sandy 
clay 

Friable Moderate/ 
coarse/prismatic 

Abrupt-
Wavy 

Moist- 
10YR 
4/3 
Dry- 
10YR 
5/2 

Strong Distinct 
carbonate 
hypocoats on 
10- 15% of ped 
faces 
 
Distinct 
carbonate 
coats, on 5% 
of pores 

Near 
channel 
point bar  
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C3 
170-290 
cm 

Clast 
supported 
gravel 

Loose Single grained Abrupt-
Wavy 

Moist- 
10YR 
4/2 
Dry 
10YR 
5/3 

Violent  Channel 

 
 
 
Table XII. T0AMV- T0A surface Unit B fill profile in middle of valley 

Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

A1 
0-20 cm 

Silt 
Loam 

Firm Strong/ very 
coarse- 
coarse/ 
subangualr 
blocky 

Gradual- 
Smooth 

Moist- 
10YR 4/3 
Dry- 
10YR 6/3 

Strong  Distal 
Floodplain 

AB 
20- 43 
cm 

Silt 
Loam 

Friable Weak/ 
coarse- 
medium/ 
subangular 
blocky 

Gradual-
Smooth 

Moist- 
10YR 4/3 
Dry- 
10YR 6/3 

Violent Faint calcium 
carbonate 
coats, on 3% of 
pores 

Distal 
Floodplain 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

Bk 
43-80 
cm 

Silt 
Loam 

Very Firm Moderate/ 
very ooarse- 
coarse/ 
subangular 
blocky 

Clear- 
Smooth 

Moist- 
10YR 5/3 
Dry- 
10YR 6/4 

Violent Prominent 
calcium 
carbonate 
hypocoats, on 
30-40% of ped 
faces 
 
Distinct 
calcium 
carbonate coat, 
on 10- 15% of 
pores 
 
Distinct 
mottles, 
irregular 2-
4mm in size, in 
20% of matrix, 
10YR 5/8 

Distal 
Floodplain 

BC 
80-105 
cm 

Silt 
Loam 

Firm Moderate/ 
coarse/ 
prismatic 
 
Breaks to 
Moderate/ 
very coarse/ 
subangular 
blocky 

Clear- 
Wavy 

Moist- 
10YR 5/2 
Dry- 
10YR 6/2 

Violent Faint calcium 
carbonate 
coats, on 7-
10% of pores 
 
Prominent 
mottles, 
irregular 1cm in 
size, in 20% of 
matrix, 10YR/  

Pedogenically 
altered Distal 
Cutoff 
Channel Fill 
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Horizon Texture Consistence Structure Lower 
Boundary 

Color Reaction Pedofeatures Env 

C1- 
coarse 
105-110 
cm 
117-123 
cm 

Sandy 
Loam 

Very Friable Massive Abrupt-
Smooth 

Moist 
10YR 5/3 
Dry- 
10YR 4/2 

Violent Faint mottles, 
in 15% of 
matrix, 
irregular 1-
2cm, 10YR 5/6 

Distal Cutoff 
Channel Fill  

C1- fine 
114-117 
cm 
123-124 
cm 

Silt 
Loam 

Extremely 
Firm 

Strong/ 
medium/ 
angular 
blocky 

Abrupt-
Smooth 

Moist 
10YR 4/1 
Dry 
10YR 5/1 

Violent Distinct 
mottles, on 30-
40% of ped 
faces in 
contact with 
coarse 
material, 
irregular 3-4 
cm, 10YR 5/6 

Distal Cutoff 
Channel Fill 

C2- 
coarse 
134-140 
cm 
155-180 
cm 

Silt 
Loam 

Loose Single 
Grained 

Abrupt- 
Wavy 

Moist 
10YR 4/2 

Violent Clay coats, on 
40-50% of 
gravel, 10YR 
4/1 

Near Channel 
Gravel Bar/ 
Clast 
Supported 

C2- finer 
149-154 

Loamy 
Sand 

Friable Weak/ 
medium-
fine/ 
subangular 
blocky 

Abrupt- 
Wavy 

Moist 
10YR 4/2 
Dry 
10YR 5/2 

Violent Prominent 
mottles, in 30-
40% of matrix 
and on ped 
faces, irregular 
4 cm, 7.5YR 
5/6 

Near Channel 
Sand Bar 
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APPENDIX B 
LITHIC MEASUREMENTS AND FIGURES 
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Table XIII. Lithic measurements and analysis for the Red River Cache. Biface categories were defined following Bradley’s 
(1980) lithic analysis. 
 

Artifact 
# Length Width Thickness Weight (g) W/T L/W 

Cortex % on 
biface 

flake-
blank 

Biface 
Category 

1 10.98 8.99 1.32 143.00 6.81 1.22 5 yes 1 

2 10.71 7.43 1.09 87.90 6.82 1.44 0 yes 1 

3 8.67 8.41 1.55 135.50 5.43 1.03 5 yes 1 

4 11.92 6.70 1.83 154.70 3.66 1.78 0 yes 1 

5 11.73 9.14 1.42 203.80 6.44 1.28 20 no 2 

6 9.28 7.26 1.37 134.80 5.30 1.28 5 no 2 

7 9.32 6.90 1.90 152.80 3.63 1.35 5 yes 1 

8 5.41 3.80 1.31 38.50 2.90 1.42 50 no 2 

9 12.36 7.33 1.25 158.70 5.86 1.69 10 yes 1 

10 10.99 8.56 2.10 165.30 4.08 1.28 5 yes 1 

11 14.48 6.12 1.46 175.80 4.19 2.37 5 no 3 

12 10.88 7.34 1.40 123.80 5.24 1.48 0 no 2 

13 9.43 6.38 1.71 104.80 3.73 1.48 10 yes 1 

14 11.59 7.74 1.37 158.60 5.65 1.50 0 yes 1 

15 9.36 7.63 1.59 144.00 4.80 1.23 0 no 2 

16 10.18 8.95 1.48 159.80 6.05 1.14 0 yes 1 

17 6.52 6.25 1.52 56.80 4.11 1.04 40 yes 1 

18 9.76 7.38 1.21 109.50 6.10 1.32 5 no 2 

19 9.73 7.92 1.31 124.60 6.05 1.23 5 no 2 

20 7.86 6.40 1.16 95.60 5.52 1.23 5 yes 1 

21 14.25 5.94 1.58 216.50 3.76 2.40 0 yes 1 

22 11.12 8.80 1.60 216.20 5.50 1.26 5 no 2 

23 12.56 7.35 1.37 173.60 5.36 1.71 5 no 2 

24 11.68 7.11 1.46 146.10 4.87 1.64 0 no 2 
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The following figures are line drawings coupled with photographs of the each biface. The drawings are annotated to 
enhance certain aspects of the artifact. Stippling denotes cortex while crosshatching represents areas with wear. The 
numbers found upon the artifacts represent the order in which the flakes were removed or the flake sequence.

Artifact 
# Length Width Thickness Weight (g) W/T L/W 

Cortex % on 
biface 

flake-
blank 

Biface 
Category 

25 10.41 6.88 2.01 145.40 3.42 1.51 5 no 2 

26 13.28 8.67 2.16 263.40 4.01 1.53 5 no 2 

27 9.01 7.37 1.30 109.30 5.67 1.22 0 no 2 

28 11.52 6.92 1.19 118.80 5.82 1.66 5 no 3 

29 10.15 8.46 1.38 172.70 6.13 1.20 10 no 2 

30 11.22 7.29 1.56 136.60 4.67 1.54 5 no 2 

31 9.26 7.51 1.16 106.00 6.47 1.23 0 no 2 

32 11.06 8.26 1.38 155.00 5.99 1.34 0 no 2 

33 11.14 6.35 1.44 107.60 4.41 1.75 5 yes 1 

          

 
  Length Width Thickness Weight 

    

 
Sum 347.82 243.54 48.94 4695.50 

    

 
Mean 10.54 7.38 1.48 142.29 

    

 
Std  1.91 1.10 0.27 45.04 

    

 
CV 0.18 0.15 0.18 0.32 
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Figure B.1. This biface is a triangular biface. 
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Figure B.2. This biface is a triangular biface.  
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Figure B.3. This biface is a sub rectangular biface. 
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Figure B.4. This biface is a sub rectangular biface 
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Figure B.5. This biface is an ovate biface 
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Figure B.6. This biface is an ovate biface. 
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Figure B.7. This biface is a sub rectangular biface. 
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Figure B.8. This biface is an expended biface. 
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Figure B.9. This biface is a triangular biface. 
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Figure B.10. This biface is a side scraper biface. Note the one sided thinning on the 
ventral side. 
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Figure B.11. This biface is a knife biface. 



101 
 

 
Figure B.12. This biface is a triangular biface. 
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Figure B.13. This biface is a triangular biface. 
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Figure B.14. This biface is a side scraper biface. 
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Figure B.15. This biface is a ovate biface 
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Figure B.16. This biface is a flake core biface. 
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Figure B.17. This biface is an expened biface. 
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Figure B.18. This biface is an ovate biface. 
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Figure B.19. This biface is a triangular biface. 
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Figure B.20. This biface is a subrectangular biface. 
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Figure B.21. This biface is an adze/ gouge biface. 
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Figure B.22. This biface is a subrectangular biface. 
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Figure B.23. This biface is a triangular biface. 
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Figure B.24. This biface is a sub rectagular biface. 
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Figure B.25. This biface is a triangular biface. 
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Figure B.26. This biface is a triangular biface. 
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Figure B.27. This biface is an ovate biface. 
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Figure B.28. This biface is a triangular biface. 
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Figure B.29. This biface is a flake core biface. 
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Figure B.30. This biface is a side scraper biface. 
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Figure B.31. This biface is an oavte biface. 
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Figure B.32. This biface is an ovate biface. 
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Figure B.33. This biace is a expended biface. 
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