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 Red ochre, an iron-oxide mineral has been found in prehistoric sites worldwide, in many types of 

sites.   It has been noted as being present, but has not been afforded the status of artifact with the same 

level of analysis as other artifacts such as ceramics or lithics.   

 McCullough’s Run, a multi-component prehistoric cemetery in Indiana contained red ochre with 

cremation burials.  By treating red ochre as more than incidental to the site, but as an artifact, new 

information about mortuary behavior was learned.  The red ochre was from locally or regionally 

available materials, and was placed with the deceased during cremation. 

 Therefore, red ochre must be treated as an artifact for comparing, contrasting information intra- 

and inter-site. 
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Chapter 1: Red Ochre as an artifact 
 

 

 

Introduction 
 

Ochre is a mineral in nature that reflects a shade of red.  To geologists, ochrous material 

may be a form of iron ore, or part of a metamorphic, sedimentary, or igneous lithic deposit.  To 

artists this term elicits a red color group image.  In archaeological settings, the red form of ochre 

is most often discussed.  However, even in this context there is a wide range of variation in color.   

One purpose of this study is to better describe and define red ochre as an artifact.  It has been 

documented in numerous archaeological sites throughout the world, in a variety of site types.  

The archaeological community has rarely looked at red ochre as an artifact, as a source of 

information about cultural behavior, continuity and change.  Though red ochre is an iron-related 

mineral found in nature, it has often been found associated with prehistoric living sites and 

inhumations.  Like other artifacts, such as lithics or ceramics, it has certain properties and aspects 

that held appeal for the prehistoric people who included it in their daily activities and special 

events. 

This paper seeks to define red ochre as an artifact, to examine and record its properties as 

found in a prehistoric cemetery of cremated remains in central Indiana.  By delineating its 

physical properties as defined by geologists and soil scientists, it is proposed that red ochre can be 

seen as an artifact, being both portable and modified to meet certain criteria for the people who
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left it behind in their living spaces.  Basic geological characteristics will be used to gain a more 

definitive understanding of red ochre from the McCullough’s Run Site.  Iron-containing rocks 

that have characteristics of red ochre that are located in natural settings in Indiana will be noted as 

possible sources of the material for cultural uses. 

The ultimate goal of this study is to illustrate that the properties defining red ochre are the 

same as those that define an artifact.  By examining red ochre more closely, it is hoped that 

information can be gleaned about its presence, its modification, and its purpose in prehistoric 

sites.  However, the first step in this process is to identify red ochre as an artifact. 

 

Red Ochre as an Artifact  
 

Archaeology as the study of material culture left behind by people through time involves 

the interpretation of that material culture.  One important aspect of attempting to interpret 

material culture is an understanding of its constituent parts.  Artifact is the term given to those 

constituent parts.   

This paper seeks to identify red ochre as an artifact: an object made or modified by 

humans, included in his cultural activities, and portable.  Red ochre, in its various forms of iron 

oxide mineralogy, is found abundantly over the landscape of Midwestern North America.  It was 

modified in various ways for various purposes through cultural activities, the remains of which 

are found today.  It may have been crumbled into small pieces, scraped or crushed to produce a 

powder, heated for both color change and for workability, or it may have been used in its natural 

form for a specific purpose.  Archaeologists cannot know why it was used in various cultural 

settings, partly because they have not looked at the what of red ochre as an artifact. Yet, it fits the 

definition of an artifact defined both by law and by basic tenets of archaeology. 
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Simply defined in general archaeological texts, artifacts are objects modified by humans.  

In reference to prehistoric artifacts, this may include tools as well as debris from their 

manufacture (Hester et al. 1997:44).  Further, artifacts are portable (Hester et al. 1997:44) to 

distinguish them from features. Features are the built or the immovable environment that 

evidences occupations by humans.  Portability also separates artifacts from the natural 

environment.  The key here is that artifacts display attributes of intentional modification by 

humans to distinguish them from natural objects found in the environment in which people may 

have lived.  Artifacts can be moved around as human cultural needs dictate.  Joukowsky 

(1980:278-279) includes a more broad, encompassing definition of an artifact:  “Anything that 

has been constructed or modified by man.”  Again, this distinguishes artifacts from natural 

materials that may be incidentally found in association with artifacts.   

Much literature is dedicated to the description of lithics and ceramics, both in materials 

and techniques of manufacture, down to the microscopic level in some cases.  These are 

obviously examples of artifacts from archaeological sites.  Their purposes are often easily 

discernable.  Stylistic and technological differences have been studied and compared, with 

volumes written about them.  However there have been few clear scientific explanations in most 

documented cases of the characteristics,  importance, meaning, or even origins of the material 

known as red ochre from prehistoric sites.   

Some early definitions of artifacts are perhaps less limiting and more open-ended.  Cole 

and Deuel (1937:275) define an artifact as “any definitely shaped tool, implement, ornament, or 

utensil or any fragment of such object pertaining to aboriginal occupation;  in a more general 

sense, any object of human workmanship.”  Speaking to the portability of an artifact as one of its 

characteristics, Troeng refers to the use of ochre being evidenced by the artificial occurrence of it 

at an archaeological site and often by its modification in some way (Troeng 1993:202). 
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In the Indiana Code 14, Article 21, dealing with Historic Preservation and Archaeology, a 

bureaucratic definition of an artifact is found.  An artifact is defined as meaning “an object made,  

modified or used before December 31, 1870,”   Location of one such artifact defines an 

archaeological field site under the State Historic Preservation Officer’s  Indiana Archaeological 

Guidelines, amended 2008 (Indiana DNR, DHPA Indiana Code 14-21-1-2, Section 2, (1), (2)). 

However, there is one such entity, an artifact that is overlooked as an artifact, both in 

archaeological sites in which it is found, and in the archaeological literature generally.  This 

material item has been identified as being present but not identified as an artifact.  Yet it has 

many of the same properties as more readily recognized artifacts such as those made from chert, 

chipped stone, or clay.  Red ochre has not been considered an artifact with all of the interesting 

properties and information that it holds.  Reasons for this omission are unclear.  Is it due to its 

previously curious but indefinable purpose within a cultural description?  Perhaps it is thought not 

to be important to cultural information.  The presence of red ochre may or may not be noted in 

site inventories or descriptions, depending on the emphasis the archaeologist places on its 

importance to the site.   Moorehead (1912:13) alluded to this lack of attention to the study of 

hematite (a form of red ochre) in 1912, and yet rarely has such study been undertaken by 

archaeologists. 

Unlike ceramic or lithic artifact analysis, the meaning or purpose of red ochre as an 

artifact is unclear, undefined, nebulous, and difficult to interpret.  Unlike ceramic and lithic 

artifact analysis, red ochre is often described ancillary to a site, due in part to its non-specific 

functional nature.  Ceramics and lithic artifacts have been more clearly defined and characterized 

by archaeologists.  Their form is more identifiable.  Specific functions of prehistoric artifacts 

have sometimes been defined by superimposing modern impressions of the similar shapes and 

functions of modern tools/implements onto them. It is common in early archaeological literature 

to find interpretation of prehistoric artifacts based on fanciful imaginings of mysterious races of 
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people by both the avocational and professional archaeologist.  There are few clear, scientific 

studies of the subject of red ochre.  Retro-referencing of hypotheses have proliferated, often with 

the result of being subjective, ethnocentric restated versions of the views of archaeologists of 

earlier times.   Thus, re-quoting and re-citing theories of established authorities on various 

archaeological topics has often led to redundancy of theory, without benefit of a fresh look at 

those topics from a more objective viewpoint (Stothers 1992:3).  Interpretations of the numerous 

examples of red ochre in cultural contexts have previously been assigned to the religious, the 

ideational, the ceremonial realms.  Yet despite the lack of description and analysis, archaeologists 

nod knowingly at the term “red ochre” when it is mentioned in conjunction with an 

archaeological site or trait list.  It has become a catch-all term for the presence of some form of 

iron oxide found in a cultural context.  They understand that it is present but have seldom looked 

further at red ochre as an artifact that may reveal further information about the people who used it 

and included it in their cultural setting for a purpose important to them.   

Dragoo (1963:129) discusses red ochre as a “non-artifact” of sorts.  Described as an iron 

compound form of hematite or limonite, he notes red ochre most generally needs to be modified 

in some fashion, transforming it from its natural state for cultural use (Dragoo 1963:129).  From 

his work at Cresap Mound, Dragoo records that ochre was most often “sprinkled over a feature’s 

surface or around a burial” (Dragoo 1963:129).  He includes the following modifications: 

washing, pulverizing, and subjecting the ochre to heat.  He also notes that impurities were not 

extracted during modification by prehistoric people, thus producing variations from sample to 

sample in the color obtained by processing.  Dragoo attributes this to the amounts of oxidation, 

hydration, or heat to which it was subjected, and to impurities present in the samples.  Dragoo 

allows that red ochre and other minerals found within Cresap and other mound site features and 

burials are not artifacts in the strictest sense of the term; yet he admits that these are “intentionally 

deposited,” are important to the contexts in which they are found, and are modified by humans for 
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their purposes.  Are not these the characteristics of an artifact, even in the most  narrow sense of 

the term? 

So, what is there to do with or about red ochre found in a cultural context?  As Schiffer 

notes, “the greatest source of variability in the archaeological record is the behavior of the 

archaeologist,” what he/she chooses to save, count, describe, interpret and report, as well as how 

it is reported (Schiffer 1987:262-263).  The archaeologist who comes upon red ochre in a site 

must decide how much time to devote to this artifact in description, analysis, and reporting.  Its 

occurrence may be a passing note here and there in a report, or a more detailed description; it all 

depends on how important it is to the archaeologist, what tools of analysis he has at hand, and the 

importance of the ochre in relation to the whole site, its other artifacts and features, and its 

interpretation. 

Whitaker (1994:260) observes that “archaeologists should be interested in anything that 

yields information about vanished people,” and that artifacts are studied within categories, 

classifications, or typologies that make one archaeological context comparable to another.  For 

example, lithics used for projectile points have been studied as to the material, sources, and 

microscopic properties of that material, and described with relevance to the sites in which they 

have been found.  Prehistoric ceramics have been treated similarly.  Implications as to regional 

use of raw materials as well as typological changes have been possible via these studies.  This 

thinking has led archaeologists to hone classifications of some artifacts to microscopic levels for 

identification.  Yet when using the term “red ochre,” archaeologists only assume certain 

properties to be present or generalize about the term in documentation.  In most cases, red ochre 

has not been treated with the same intensity of analysis. 

Very rarely, compared to the number of sites in which it has been found, has red ochre 

been observed for any properties which might categorize or classify it, or make it comparable 

from one site to another.  Like more obvious, easily described, analyzed, and classified artifacts, 
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red ochre is a tangible artifact that can be studied to the microscopic degree.  When treated to 

such scrutiny it can provide understanding of the contexts in which it was found, utilized, the 

processes by which it was used, and modified.  This ultimately allows us to understand more 

about the people who included it in their cultural behaviors.  Erlandson (1999:517) notes that 

ochre has been too long ignored as a potential source of information on past trade, travel, and 

interaction patterns.  Minimally it can reveal something about the environment and the landscape 

in which the people lived who utilized these materials. 

Much archaeological literature regarding chert sources and the economics of procurement 

exist.  Some of this theory can certainly be applied to iron-bearing rocks and minerals such as red 

ochre.  Luedtke (Purdy 1984:65), using Western economic terms, asserts that a demand for raw 

material existed and was satisfied by sources of stone materials and quarries as demand escalated.  

The demand scale would have been determined partly by quarry, outcrop, or till availability, and 

the amount of time and energy expenditure necessary to obtain the materials.  Unlike chert, in 

which weathered materials were less desirable due to the probability of success in workability, 

red ochre is not as dependent on this characteristic.  The forms in which red ochre has been 

found, in implements, pigment materials, and as burial accoutrements, would not have been 

dependent on workability in the sense that chert is dependent.  Rather, color and texture, even 

under thermal treatment with fire, would have been more important.  The number and frequency 

of activities requiring red ochre, one aspect of a culture’s technology and development of 

ideational behaviors, would have dictated to some extent the demand for the material.  Long 

journeys for procurement or trade would likely have developed over time as demand by the 

cultures that valued a substance with the importance of red ochre increased. However, as noted by 

Prufer and others (Prufer 2001:5) in raw material exchange, most raw materials, especially lithic 

materials, tend to be of local derivation, procured no more than 100 or so miles from the sites in 

which they are found.   
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One possible reason that red ochre has been neglected is because we do not have any 

concrete reasoning for, or ideational understanding of, its use in prehistoric contexts, such as 

mortuary contexts.  Unlike stone points, used as projectiles or as knife blades, used in activities 

such as hunting, defense, or some practical and obvious activity even into historic times, red 

ochre does not reveal its purpose as readily.  There have been many hypotheses as to its use, as to 

its inclusion in burials, some based on ethnocentric ideas.  Unlike projectile points, red ochre does 

not portray a clearly defined purpose, nor does it reveal and identify reasons for the ebb and flow 

of its use over millennia.  Red ochre should be afforded similar respect as other artifacts including 

a closer study of its geological properties, a detailed description, its local and regional 

availability, and its differences, its similarities both within and between sites.  These questions 

cannot be approached unless red ochre is viewed as an artifact, with attention being given to it 

within varied contexts of use.  

 

Some Thoughts on Theoretical Background 
 

Schiffer asserts that human behavior consists of activities that can be aggregated to create 

analytic units by an investigator, here being the archaeologist (Schiffer 2004:579).  Further, he 

believes that virtually every activity consists of interactions among people and one or more 

technologies.  As people interact with their environment for survival, there are technologies that 

are involved.  So, too, are technologies involved as people interact with plants, animals, other 

people, and even supernatural entities according to Schiffer.   

There are what Schiffer calls “performance characteristics” inherent in these technologies 

that allow their activity to be communicated between people.  There are performance 

characteristics that affect mechanical, thermal, and chemical interactions, and those that relate to 

the human senses.  These characteristics permit certain objects during specific activities to elicit 
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responses in people.  Schiffer uses the example of an American flag at a football game as a visual 

performance characteristic.  It carries with it visual cues that stimulate meaning for people who 

see it in that particular setting, meaning from settings far removed from a football game.   

Complementing Schiffer’s position, Wreschner (1980:642) believes that the prominence 

of, and importance of red to humans, with both the presence and scope of its persistence through 

time, should be explored archaeologically as a chronological and stratigraphic recording of “red 

phenomena.”  He uses the term “red” as synonymous with the term “red ochre,” more accurately 

describing the phenomena.   Wreschner has done much thought-provoking work on the color red 

and its meanings, what it represents to people in numerous contexts.  He states (1980:641) that 

the “use of the term ‘ochre’ is not a satisfying or accurate term for a variety of red-colored 

materials of mineral origin.”  He emphasizes that their property of being red is what is important 

to their intentional use (Wreschner 1980:641).  Further, he advocates for “objective information” 

about how these various red mineral forms perform under a variety of conditions and treatment, 

such as the product resultant from dissolving in water, mixing with fat, and undergoing thermal 

treatment.  In general he advocates learning more about the behavior of red mineral pigments 

under a variety of influences (Wreschner 1980:642). 

Applying this to red ochre in prehistoric contexts, performance characteristics of this 

artifact hold important information for the archaeologist.  In the context of burial ceremonialism 

alone, it minimally carries characteristics of color in the raw material state.  An even greater color 

performance characteristic is observed in the presence of thermal application.  If the behavioral 

theory of performance characteristics were to be applied to every known instance of red ochre in 

North American Midwestern prehistoric burials, it seems likely that behavior change over time 

and space could be observed.  But first, red ochre in these contexts must be viewed as a material 

object that is modified by a technological process by people who shared some meaning stimulated 
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by its visual and textural cues, or its “performance characteristics,” some of which may be yet to 

be discovered. 

Archaeologists are in a most fortunate situation.  They have the opportunity to observe 

first hand (in some cases of good professional reporting and preservation) the evidence of 

behavioral and technological change over time.  With the use of scientific dating techniques on 

prehistoric sites, archaeologists can compare material culture similarities and differences 

chronologically, providing an accurate idea of how episodes fall along a timeline both across and 

along geographical boundaries and space.  To illustrate this point, Schiffer and Skibo (1987: 95-

596) use the example of ceramic temper analysis.  Prior theory had treated it as a socio-function, 

as a stylistic signature of geographical or social groups.  Further study led to the consideration 

that choice of temper could also be due to techno-function, that temper actually was a choice 

made to change or improve the technology of ceramic manufacture.  So too can the case of red 

ochre be examined in light of its variability from site to site, how it behaves under procurement 

and treatment processes, and what the end result—found as an artifact in archaeological 

contexts—looks like and how it compares from site to site. 

Hayden’s work on practical and prestige technology presents an interesting approach that 

could be applied to red ochre procurement and use by prehistoric people.  He suggests that 

working backward through the design theory process would allow the archaeologist to reconstruct 

the logic and structure of the overall technological organization (Hayden 1998:8-9).  This would 

be accomplished by tracking from finished product to initial problem that was in need of a 

solution, thus explaining the presence of various artifacts and types of artifacts within a site or 

region. 

Hayden defines practical technologies as being meant to solve practical problems of 

survival and basic comfort (Hayden 1998:2).  In essence, the goal of solving a practical problem 

would be to identify the most economical means in personnel, time, and energy.  Hayden’s theory 
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of practical technology considers economic and social variables that affect strategies of goal 

accomplishment (Hayden 1998:3) as well as different kinds of constraints operating on those 

variables, such as availability of known materials, functional requirements and technology, or 

social and economic conditions (Hayden 1998:4) in production costs.  Factors that affect possible 

solutions include cultural traditions, ideological values, styles, and/or idiosyncratic behavior 

(Hayden 1998:4).   

This process can be applied to the entity of red ochre.  If red ochre is taken as a “global” 

artifact type, and not examined per individual site case, Hayden suggests that this will obscure 

what purpose the item (red ochre, in this case) was designed for, or what it was to do (Hayden 

1998:10).  Specific details of analysis per individual site context can promote this understanding.  

Hayden does caution, however, that this detailed process of artifact type analysis (his example is 

stone tool technology) is best fitted for practical technologies. 

Hayden distinguishes prestige technology and its resultant artifacts and practices as being 

fundamentally different from practical technologies (Hayden 1998:11-13).  Prestige as defined by 

the American Heritage Dictionary (2001:666) means “the level of respect at which one is 

regarded by others; one’s standing, prominence, honor or distinction.”  To elaborate, Hayden’s 

notion of prestige technology includes the creation of artifacts, the purpose of which is not to 

perform a practical task.  Rather, it is to solve a social problem or accomplish a social task, to 

display wealth, success, power (Hayden 1998:11).  Prestige items can be extremely exotic items 

used in rituals, requiring special effort and investment of time.  Prestige items of ideological 

significance can also be produced at little cost, yet can promote a great impression upon 

onlookers or participants in a ritual, as Hayden suggests is their main function (Hayden 1998:15, 

20).  In Archaic times, what could have been more impressive during a funeral ritual than to have 

red ochre covering the deceased and turning to a brilliant red during the cremation process!  This 
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would have lent a level of prestige to the deceased of a kin group or societal group that was 

indeed magical and powerful.  

The rituals do not have to include all members of a society, but only a significant enough 

number for the artifacts of the ritual to show up in the archaeological record.  A key component 

of prestige technology, according to Hayden, is the presence of an “aggrandizer” within any given 

group or society.  Aggrandizers (Hayden 1998:18-21) are individuals seeking to promote their 

own self-interest.  They are people who are ambitious, or socially, political and economically 

aggressive.  They are “accumulators” under appropriate surplus conditions, or when times are 

good—in the sense of adequate to surplus amounts of food and of basic practical items of survival 

and comfort.  Items of prestige are accumulations showing a group’s ability to acquire and store 

an abundance of food and essential items to the point that excess time and resources are available 

to devote to other activities.  They represent excess in a material form of wealth and power, 

ability to create debt, and social bonds (Hayden 1998:12) on the part of the aggrandizer, and by 

extension, his/her social or cultural group. 

Some material qualities are particularly attractive to people according to Hayden 

(1998:12).   Included are those that reflect attractiveness to people or that engender positive 

reactions when used as displays of status and wealth.  Among these are objects of relative rarity 

within a societal group: native metals, crystals, generally “objects that sparkle, shine, or transmit 

light” (Hayden 1998:13), geometrically shaped items, and highly colored objects such as ochres.  

Items from regional sources, displayed at group events, would represent such attractiveness inter-

regionally as well.  The display of such items is often at a ritualistic, feasting, or other public 

gathering or periodic event (Hayden 1998:13) such that others in attendance will also want to 

acquire these special “prestige” items.  Some degree of excess procurement, labor, or processing 

cost is innate in these items, also representing prestige. Other considerations in choosing such 

items as indicators of success, items that others will want to acquire, are their inherent degrees of 
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attraction and their procurement or production costs (Hayden 1998:13).  Items of prestige do not 

involve food and essential items needed in activities of daily living. 

Interestingly, Hayden places the emergence of prestige technology and aggrandizer 

activity at a time in North American prehistory that coincides nicely with the Archaic period 

(Hayden 1998:15-17, 26-27).  During the Holocene, pre-Adena/Hopewell periods, cultural 

evidence of “burial ceremonialism” and rituals are evident in the cultural manifestations termed 

Red Ocher, Old Copper, and Glacial Kame, transegalitarian hunter/gatherer communities.  They 

represented a ritual alliance among groups who were becoming seasonally sedentary and 

exploitive of seasonal resources, with higher population densities.  More people were finding and 

utilizing a more abundant and varied array of resources for basic needs. This allowed time for the 

development of technologies and group ritual that were non-utilitarian.  Strategies such as group 

feasting, inter-regional trade, use of wealth to form alliances, both in mates and between groups, 

and claiming privileged access and control over the supernatural and rituals are suggested by 

Hayden (1998:20, 24).  Removal of subsistence pressures and establishment of surpluses during 

this period are evident.  Areas of North America where items of prestigous raw materials were 

abundant can be seen then as core areas for the development of such cultural phenomenon, 

specifically the Red Ocher Culture with its conspicuous use of red ochre minerals. 

In responses to the writings of Wreschner (1980:635, 638) on the red phenomena, several 

entries apply here.  Henri Delporte (1980:635) suggests an objective approach to the study of red 

ochre, as do others, that of gathering information about red ochre.  He poses a similar question as 

does this study: what are the various minerals that we group under the name of red ochre and 

what are the physical properties?  Can we determine their origins or source materials, and can we 

determine changes, both natural and at the hands of humans, the material has undergone when 

discovered in archaeological sites?  He also calls for better description of the form of the 

materials found in cultural contexts.  Noting its frequency in graves, he asks for commonalities or 
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differences in exact location of the ocherous material within those interments.  Claude Masset 

(1980:638) suggests in the same group of responses that the “carrier material” used for mixing 

with the ochre could have some responsibility for its remaining within sites, on artifacts, or on 

remains over time.  There are so many unaddressed questions under the topic of red ochre that 

volumes could be researched and written. 

 

Conclusion 
 

As Whitaker (1994:260) points out, archaeologists have a tendency to want to place 

everything in neat little pigeonholes.  In the past, red ochre was classified as one big pigeonhole 

by itself.  No further identification was necessary.  But such is not the case.  Red ochre has many 

different faces, as do most geological materials.  It does not all source to one place.  It does not all 

display the same red color.  It does not all have the same texture or magnetic properties.  It does 

have many differences that have not been explored in the past.  The artifact of red ochre has been 

modified in ways to suit the needs of its cultural meaning, importance, and use.  If it is to be 

pigeonholed, it should be treated as any other broad artifact category: identified by its properties, 

modifications, and sources (whenever possible) in order to better understand its presence in 

archaeological contexts.   

When red ochre is viewed as an artifact, when studied to discern its natural and modified 

properties, then progress can be made in understanding the intent of its usage.  Both similarities 

and differences within and between sites in which it is found can begin to give meaning to its 

purpose and importance.  It is hoped that by treating contemporary natural forms of red ochre as 

if they were the raw materials for the artifact of red ochre with certain desirable properties and 

under conditions of change, observations and perhaps even parallels can be made about similar 

treatment of red ochre utilized prehistorically.  In subsequent pages, detailed examination of red 
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ochre found in one cultural context of a broad time span will be documented.  It is hoped that the 

data obtained in this study will be useful for comparison of the various features within this site, to 

observe differences and similarities in the ochre samples themselves.  The site of McCullough’s 

Run provides the unique opportunity to observe similarities and differences in a burial ritual over 

a large span of time, with one common artifact found frequently throughout that site.



 
 

 

Chapter 2: What Exactly Is Red Ochre? 
 

 

 

Introduction 
 

Ochre, or ocher, is the common name used for pigments of red, brown, and yellow shades 

that are obtained from hematite (haemetite) and other iron ores (Troeng 1993:202).  The terms 

‘ochre’ and ‘ocher’ are two spellings for the same entity, and vary from region to region, author 

to author.  Hematite and haematite refer also to the same material, and vary in spelling for the 

same reason.  For sake of consistency, the material will be referred to as ochre, or red ochre, 

unless directly referred to otherwise by specific authors.  A more detailed examination of the 

mineralogy will be provided later in this study.  

Red ochre in cultural contexts has been described for a very wide geographic distribution 

and millenia in human prehistory.  This paper is not intended to be a chronological assay of red 

ochre in prehistoric sites.  Some delineation is necessary, however, for the reader to have a sense 

of the great depth and breadth in time and space of this artifact.  As scientific means of dating, 

analysis, description, and documentation have improved throughout the twentieth and twenty-first 

centuries, archaeologists have begun to have the tools to better understand this material.  

Assigning dates to specific sites and using those dates to circumscribe periods in archaeological 

time is difficult.  Even with modern dating techniques, we find a “range” of dates for particular 

samples.   
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Samples are not from one moment of time.  Even as we acknowledge this great 

improvement in chronology with radiocarbon dating methods from older, less accurate methods, 

we cannot collapse a range of several centuries into a “snapshot of time” that we obtain from our 

methods (Prufer 2001:3).  Thus it is important for the archaeologist to contextualize data, 

incorporating current scientific knowledge with anthropological knowledge to arrive at clearer 

understanding of artifacts and culture through time.  My purpose here is to examine red ochre 

placed with human burials over a span of time from one prehistoric cemetery in Bartholomew 

County, Indiana, as it coincides with a particular cultural tradition in Midwestern North America. 

After an extensive review of the literature, I have been able to gain limited knowledge 

and insight into the use of the minerals referred to as red ochre in archaeological contexts.  Red 

ochre has been found in archaeological sites worldwide over a great span of time.  I have learned 

that its use was also extensive, from prehistoric art and paint, as a utilitarian inclusion with other 

substances as a bonding, protective, or medicinal agent, as an inclusion with prehistoric burials in 

various forms, to coloring of symbolic landscape features.  This list is far from all-inclusive.  For 

the purposes stated here, more specifically, there was a cultural manifestation highlighted by 

archaeologists as the Red Ochre Culture characterized by frequent inclusion of red ochre in 

burials, and with a transition to the later mound-building cultures.  The Red Ochre Culture 

exhibited a heightened use of red ochre in archaeological contexts by people who occupied the 

American Midwest, the area surrounding the Great Lakes of North America.  This cultural period 

has stimulated closer examination of these documented occurrences, noteworthy by the inclusion 

of red ochre with the interment of the dead.  Expecting to find some clear explanation of this 

phenomenon has led me to a more extensive study, scientifically and culturally, of the prehistoric 

use of red ochre, especially in prehistoric burials.  The topic begs for a closer look.     
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Unlike ceramics or lithic artifacts, the meaning, or purpose of red ochre as an artifact is 

unclear, undefined, nebulous, and difficult to interpret.  Unlike ceramics and lithic artifact 

analysis, red ochre analysis is often mentioned ancillary to an archaeological site, due in part to 

its non-specific, poorly understood functional nature.  Ceramics and lithic artifacts have been 

“clearly” defined by archaeology to have specific functions.  Early archaeologists and artifact 

collectors superimposed modern impressions of function onto ancient artifacts due to shapes 

similar to modern tool technology, or on fanciful imaginings of mysterious races of peoples. 

Critically thinking archaeologists have more recently developed different hypotheses about 

prehistoric artifacts using experimental archaeology or borrowing from other sciences such as 

geology, chemistry, physics, and others. 

Ethnography 
 

As a branch of anthropology, archaeology sometimes turns to ethnographic accounts to 

help in understanding archaeological remains.  Prufer (2001 et al.:2-3) paraphrases G. R. Willey 

as “Archaeology is nothing if it is not Anthropology.” In the past, ethnographic accounts of 

American native groups sometimes led to incongruent lines of thinking, or parallels that were 

inconclusive; thus disagreement exists among archaeologists as to the value of these accounts in 

interpretation of the archaeological record.  Comparing modern Europeans and Americans to 

ancient peoples of the world is like comparing birds to ants, according to Ucko (1969:262).  Ucko 

observes that what is considered queer or funny by one person or culture may be considered 

perfectly normal by another, and this is as true for modern people in remote or populated areas of 

the world as for people of ancient times and places.  Archaeologists today strive to obtain the 

most objective data available, while searching literature and personal accounts for similar cultural 

behaviors, both past and present, and continually testing them for sustainable correlations with 

the archaeological record.  
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Trigger (2009 [1996]:484-528) observes that archaeologists are, and have been 

continuously, influenced by the “milieu in which they live.”  Interpretations of the numerous 

examples of red ochre in cultural contexts have previously been assigned to the “religious,” or 

“primitive religion” (Wreschner 1980:642), the ideational, and the ever-popular “ceremonial” 

realms (Moorehead 1912:93).  An example (Moorehead 1912:27) from the early twentieth 

century illustrates this point:  

“red chalk…red ocher…in small quantities as either lumps or as powder are 

commonly found in ancient graves, placed there for personal embellishment in 

the future existence”.   

 

Birmingham and Eisenberg (2009:79) further connect burial embellishment such as red 

ochre and copper with status and trade.  However, as early as 1867, we are cautioned about 

making such judgments.  Francis Parkman (1997:73) in relating seventeenth-century observations 

by the Jesuits in North America, observes that “Indian notions are often interpreted by the light of 

preconceived ideas.”  Marshack (1981:189) uses such caution in his interpretations, noting that “it 

would be hazardous to state that ochre represented blood, life, or status.”  

Coloring and dyes were still being used by historic Indian groups and were documented 

by early ethnographers.  Swanton (1946:243-245) documents Indians of the southeastern United 

States as using hematite and meteoric iron for ornaments and implements occasionally; paint was 

made of red ochre, lampblack, black lead, and cinnabar.  The Lake Superior copper region, also a 

source region for some of the finest iron oxides and red ocherous minerals, produced small 

nodules used for beads and other ornamentation.  Lampblack, or lightwood soot (Swanton 

1946:721), was used by mourners in Souian tribes by some accounts as body/face paint.  Swanton 

(1946) refers to several early accounts reporting the use of red pigments in connection with 

funeral rituals prior to the nineteenth century and the influence of missionaries (Swanton 
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1946:726).  Writing in 1860, Lawson tells of a Tuscarora and Santee custom of putting up a 

mound for the dead, with a vermillion-looking red powder, obtained by beating of a small root, 

being used to embalm the deceased body (Swanton 1946:721).  James Adair describes the “old 

times” ritual of the Creeks and Chickasaw in preparing and positioning their dead as painting the 

face of the corpse red and black (Swanton 1946:724).  In a similar manner, Romans tells of an 

ancient Choctaw mortuary custom of painting the skull red as the corpse was laid on a scaffold 

(Swanton 1946:725).   Swanton (1946:728) also tells of a significant Natchez ceremony occurring 

in 1725.  The number of men and women killed by the deceased, who was a war chief, numbered 

46; these were represented in his ceremony by 46 rings of reddened cane splints hung from a pole 

near his deathbed.  Those people who were to be killed to accompany the deceased after death 

were prepared by having their hair daubed red.   

Ethnographic accounts of contemporary people’s use of ochre often are associated with 

medicinal remedies or cures.  Peile (1979:214-217) chronicles several of these examples by 

Australian Gugadja Aborigines.  Ochre (red and yellow preferred) may be sucked from the 

ground surface or chewed to moisten it with saliva.  The mixture is then spit around a wound, 

becomes dry, scabbing the wound, and eventually shrinking and healing it.  Another example is 

that of grinding ochre, mixing it with water to a muddy consistency, and rubbing it over sores or 

body parts that are internally afflicted with pain or other conditions.  Ochre mixtures were known 

to have an astringent effect and were used as eye remedies during the thirteenth century (Velo 

1984:674).  Healing properties of iron compounds are described in Australian aboriginal cultures 

in 1911 by Wilcox.  These include its astringent effect, or its ability to stop bleeding, as an 

antiseptic, to promote healing, and its deodorizing properties (Velo 1984:674).  Velo also cites 

some evidence of its use as an eye wash remedy and in healing “malignant ulcers.”  Red and 

yellow forms (hematite and limonite respectively) are used in northwestern Australia, with red 
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being preferred.  Chewed ochre is covered with leaves and placed over wounds.  Sores on any 

body part or internal pain is treated with water-moistened ochre placed on the site of the 

affliction, or the patient may be covered with ochre and placed in the midday sun to provoke 

sweating.  A red ochre and water mixture is also used to treat burns, when followed by the 

application of cold ashes.  For Velo the question follows as to whether the covering of one’s 

remains in the grave with red ochre might be a continuation of attempts to heal the individual in 

life.   

Again, Moorehead’s observation of the silence on this subject in American Indian 

narratives and histories (Moorehead 1912:13) could possibly imply more prehistoric occurrence 

of red ochre use in similar contexts.  Alexander Housler (Werschner 1980:636) offers the 

possibility that the custom of ochre use continued to some degree through time, with the original 

significance of its use being lost.  More intriguing is the observation by Stafford and others that 

Native American people continue to visit the Powars II red ochre mining site in Wyoming today 

to collect ochre for seasonal ceremonial activities and rituals.  Yet the information held by these 

people about how the ochre is procured and its intended purpose is highly guarded (Stafford et al. 

2003:86).  His suggestion of a “complex and dynamic system of cultural beliefs and motivations” 

between that particular ochre source and the people who have continued to use it over thousands 

of years is likely the best explanation thus far advanced. 

Vogelin’s work with Shawnee mortuary customs continues to support Moorehead’s 

hypothesis.  A more prehistoric occurrence of red ochre in burials, with continuity being partly or 

terminally interrupted through time, is likely.  Vogelin’s choice of the Shawnee for her study of 

continuity of burial custom traits was due to the stability of their customs.  She thought that the 

likelihood of connecting prehistoric traits to an historic Indian group was going to be stronger 

than with more scattered or displaced groups (Vogelin 1944:240).  By the eighteenth century, 
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Vogelin references the various Shawnee divisions as occupying areas of Pennsylvania, the Ohio 

Valley region, and Alabama.  It should be noted that the Ohio Valley region and portions of the 

state of Ohio are within Red Ochre cultural boundaries where red ochre in burials was practiced 

prehistorically.    She notes that there is no definite determination of where they were primarily 

located prior to 1650 (Vogelin 1944:235).  Her work with burial ceremonial traits shows a 

definite disconnect between prehistoric Red Ochre cultural behavior and post-contact evidence of 

those traits in a geographic area in which it might have been likely to have continued in some 

form. 

For example, little reference is made to symbology of red at all with the historic 

Shawnee.  Summarizing cultural patterns for all five Shawnee divisions from 1890 to 1938, the 

burial face of the female corpse had a round red spot painted on each cheek.  Some divisions 

painted the part of the hair of the deceased red.  Some had red lines on cheeks of men, or red lines 

drawn down the foreheads of females.  Referring to grave goods deposited in the grave, red 

articles or clothing were specifically taboo (Vogelin 1944:250, 254); bark slabs, boards or hewn 

planks were used in and over grave sites.  Vogelin notes some negative features to modern 

interment practices, such as no metal, shell or stone ornaments were allowed in the grave or on 

the deceased, and no stones were allowed to line graves or as headstones (Vogelin 1944:247).  No 

cremation, reburial, or scaffold burial was practiced (Vogelin 1944:247).  In her listing of traits 

for the various divisions, only one reference was made to the “extraordinary practice for a chief,” 

that either the chest or the entire body was painted with red (ochre) (Vogelin 1944:254).  This 

was only practiced by Kispoko and Pekowi groups, which were treated as a single division of the 

Shawnee. 

There is not a great deal of direct evidence specifically linking red ochre use with native 

people in ethnographic work from Midwestern North America.  A people to whom the term Red 
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Indian was first applied are described by Barrie Reynolds (Trigger 1978:101-108).  These were 

the Beothuk who formerly lived in Newfoundland, possibly a language group related to 

Algonquian.  Though once a widely distributed people, both in Newfoundland and Labrador, 

eighteenth- and nineteenth-century accounts focus on those who lived along the Exploits River of 

Newfoundland.   Reynolds describes accounts by Jacques Cartier from 1534 that the most 

obvious physical feature of the Beothuk culture was the “liberal use of red ochre” that was 

powdered and mixed with oil or grease and smeared over their bodies, hair, clothing, and 

equipment.  As protection from weather, they also used oiled ochre mixtures on the skin clothing 

that they wore.  This characteristic distinguished Beothuk from other native peoples of the area.  

However, there is no record of these people using red, or any other ochre, in burials, nor was its 

purpose during life known.  Reynolds relates that these people still existed as a very small group 

in 1823, reduced by disease and malnutrition/food shortages due to interaction with white people. 

The last known of the Beothuk people died in 1829.   Whether they continued the use of red ochre 

into historic times is not known, but what a treasured resource these people would have been for 

ethnographic material! 

Archaeological Evidence 
 

The presence of red ochre has been listed as occurring within some of North America’s 

(and the world’s, for that matter) most definable, visible sites, i.e., burial mounds and prehistoric 

cemeteries.  The term “red ochre” evokes a certain meaning for the archaeologist, a level of 

unspoken, indefinable understanding.  Moorehead realized in 1912 that classification rather than 

analysis would result from attempts to study hematite objects removed from archaeological 

contexts.  This was typical of early twentieth-century thinking, that objects were removed from 

contexts and studied as groups of objects, such as “axes,” projectile points, ceramics, and so forth.  

Little consideration was given to objects’ (or groups of objects) individual differences in form, 
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material, usewear, and so forth, or their relationships to other materials.  This approach tended to 

make their meaning and intent more elusive.  Iron-containing stone materials and objects used 

prehistorically would remain the subject of cabinet exhibits of curiosities.  He thought analysis 

should include more than that if we were to understand an artifact’s presence in prehistoric sites 

(Moorehead 1912:13).   

References to the application of red ochre to artifact caches, particularly those with 

symbolic or ritual meaning, are found in the archaeological literature.  Deller (2001:280) cites 

several examples of these in North America, in which red ochre is found on surfaces of 

intentionally broken, or “killed,” lithic, bone, and ivory artifacts of impressive workmanship.  

Garth (1952:48) tells of pestles and utilitarian objects associated with burials.  These sites were 

not all burials but were likely of some sacrificial or sacred nature, owing to the workmanship of 

the artifacts and the apparent isolation of the sites from known habitation, camp, or kill sites.  The 

non-association with burials suggests other important reasons for artifact sacrifices in the 

presence of red ochre, possibly as early as Late Paleoindian, 10,500-10,000 B.P.  (Deller 

2001:267).  

An interesting cooperative ethnographic/archaeological study from the southwest Yukon 

was begun in 1997 (Hare 2004:260-274).  A small stick with sinew wrapped around an end was 

discovered at the edge of an ice patch.  Subsequent radiocarbon analysis found the wooden arrow 

shaft to have been produced 4360 ± 50 B.P.  A cooperative study was undertaken by 

archaeologists and First Nation peoples and other researchers to continue searching for similar 

artifacts and to initiate ethnographic research within the native population, linking “science with 

community” (Hare 2004:261).  Having located both stone and bone/antler projectile points and 

numerous wooden shafts, data has been compiled regarding wood types, point styles, and 

technology, as well as other important technological information.  Seven of the hafted points were 
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found to have retained traces of ochre.  Ochre was also present on some of the shafts, associated 

with the sinew ties.  One artifact displayed four concentric rings painted at various locations 

along the length of the shaft, and others displayed random applications of ochre (Hare 2004:266).  

This study is important due to the transition from dart/spear technology and, particular to this 

study, the relevance of ochre to these hunting weapons.  Dates for these artifacts range as far back 

as 8360 ± 60 B.P. (uncalibrated), or approximately 6360 ± 60 B.C. (Hare 2004:268). 

Stafford and others suggest a relationship between the actual procurement of the mineral 

and its use in cultural settings.  Since his work at the Powars II site involved both, he offers a 

“two-part cultural manifestation, combining the technological element of ochre extraction and 

processing with objects whose significance comes from Paleoindian ideological beliefs about 

ochre and its symbolic significance and power” (Stafford 2003:89).  He sees a relationship 

between tools found at the site, related to hunting, and the paucity of such tools from later periods 

at the same site, representing less emphasis on hunting and more emphasis on wider ranges of 

food procurement.  His research, it is noted, deals with a pristine site of ochre procurement with 

time-specific artifacts not often found in the archaeological record. 

Numerous other uses of red ochre have been suggested by recent archaeologists and 

anthropologists.  Some of these are included here.  Bahram (2005:59), in his review of a book on 

shamanism in Europe, suggests that red ochre in prehistoric rock art and burials might have a 

shamanistic sacred use.  He also notes that it may have had a more practical use—that of masking 

the odor of decaying bodies!  Ochre can also be used to tan leather (Werschner 1980:639).   

As mentioned, to the archaeologist, a certain level of meaning is understood generally 

when red ochre is found in an archaeological site and documented as such.  However, to ask an 

archaeologist to explain “red ochre” would supply as many ideas as there are archaeological 

hypotheses on the subject, almost as many as there are archaeologists!  It obviously held an 
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important value for prehistoric people, documented today as found within prominent prehistoric 

sites.  Archaeologists are unable to interpret exactly why it was included in many sites, perhaps 

due to its varied and amorphous form and nebulous purposes.  Unlike pottery or lithic tools, the 

meaning of, or the purpose of, the presence of this material is unclear, undefined, and difficult to 

interpret.   

Procurement 
 

Ocherous materials used by humans are noted throughout prehistory.  Ferrous minerals, 

likely pigments, were mined in great amounts.   True mining as defined by Troeng (1993:140) is 

“the taking of raw material out of the earth or the rock by means of implements” which required 

much time and effort on the part of the miners during these early times.  As much as an estimated 

1200+ tons of the material has been found to have been mined from Lion Cavern in Swaziland in 

Africa, possibly as early as 120,000 years before present, and radiocarbon dated to 43,200 ± 

1350-1200 B.P. (Troeng 1993:140).  An example of South African mining of a hematite lens is 

from Wonderwerk Cave, dating to 350-400,000 years B.P. (Troeng 1993:141).    Tadeusz 

Malinowski describes a Polish Late Paleolithic archaeological mining site.  There was evidence 

of haematite being extracted and processed at the site for dye and some material being transported 

far distances by migrating groups.  Numerous hunting camps were found to contain the material.  

The farthest site where the haematite powder sourced to this particular mine was found was in 

western Poland—some 400 kilometers (~248 miles) from where the mineral was mined 

(Werschner 1980:638)!   These are early examples of true mining activity of red ocherous 

materials of high value to people, with definite purposes for the materials, and procurement not 

just as an idle pastime  

Prehistoric access to and utilization of ochre in Europe is also evidenced at Lovas in 

Hungary where an ochre mine existed.  Radiocarbon dating for this mine site, in addition to 
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cultural evidence, places activity to about 40,000 years before present (Troeng 1993:141).  

Artifacts, implements suggesting mining activity, included bone, antler and stone and were found 

in association with lithic technology of this time period.   

Another European ochre mining site was near Rydno, in central Poland.  Schild discusses 

a red ochre mining site that was coincidently surrounded by hundreds of Stone Age sites, noted to 

have functioned from about 20,000 years before present (Schild 1996:148-152).  Ryndo, the red 

ochre mine, and its surroundings are rich sources of archaeological information regarding living 

sites, mining of ochre and prehistorically valuable chocolate flint, as well as exotic raw materials 

from great distances, and tool assemblages representing several eras.  Schild notes the 

fluorescence of this era as falling between 12,000 and 9,700 years before present, depending on 

the dating methods available for the data.  These are only two more prominent examples of 

people seeking ocherous materials for special uses in Europe.  However the focus of this paper is 

the Midwestern are of the United States, as we turn more to that focus.  

Moorehead (1912:11) identified the territory of iron-carrying stone where iron oxides 

were readily available prehistorically to include more than one-half the United States.  He refers 

to this as the “hematite belt.”  His observation was bounded by Fort Worth, Texas, on the south, 

northward through Oklahoma to Minnesota (specifically Duluth and Minneapolis), then eastward 

to Michigan and Ottawa (Canada);  he shows the eastern limits as extending from  Trenton, New 

Jersey, to Raleigh, North Carolina and southward, to Montgomery, Alabama, before progressing 

back west to Fort Worth.  His work was limited, however, to knowledge of hematite implements 

and occurrences primarily available to him by way of local communications and public 

institutions.  He observed that rarely are hematite implements found associated with burials in 

mounds or graves; rather they are found on the landscape surface.  
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Evidence that ochre mining certainly occurred prehistorically in the Midwest does exist, 

though much of it has been obliterated through modern mining practices over the same sites.  In 

1919, a prehistoric hematite/paint mine was chronicled near Leslie, Missouri.  The account 

records the story of miners between 1900-1910 who were opening an iron ore deposit for mining, 

only to discover tunneling and galleries far underground, described as fairly honeycombed 

throughout the area.  Associated with the tunnels were over 1,000 implements, some weighing up 

to 10 pounds each, shaped roughly as picks, or grooved apparently for hafting.   Also an area of 

flint sources, it revealed much evidence of lithic reduction in the vicinity of the ore-mining area.  

The hematite characteristics ranged from reds to yellows, with deposits of varying hardness.  

Some ore was the dark-bluish to purple hue of specular hematite, and some was of a soft earthy 

nature that could easily be ground for paint, it was surmised.  Some was solid that could be used 

for implements such as axes, celts, plummets, cones—much like those studied by Moorehead.  

The account of this mine used the term “brilliant” for the colors of the various textured pigments 

found within (Holmes 1974 [1919]:266-270).  

As to boundaries of Red Ocher manifestations, Fitting references Ira Fogel (1963:129-

180).  Fogel’s map reprinted in Fitting’s 1970 volume illustrates an overlap of these three Archaic 

cultural areas of Red Ocher, Old Copper, and Glacial Kame (Fitting 1970:88).  Of interest, 

particularly to this study, the approximate center of this map is the location of important mining 

areas in modern times for both copper and iron ores.  The ores have brilliant red hues in some 

locations and shiny metallic characteristics in other locales.  From the data available at the time 

Fitting wrote, the Indiana boundaries of the Red Ocher culture do not extend as far south as we 

know them to be today. 

Referencing the natural environment again, Fitting notes that environmental conditions in 

Michigan developed to approximately modern-day conditions around 3500 to 2000 B.C.  This 
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includes a more hospitable climate as well as increasing food and habitat resources, leading to 

more “diffuse adaptations” (Fitting 1970:68).  He suggests more open economies, utilizing 

broader resources both within and between groups.  This scenario provides logical reasoning for 

both the use of local resources as well as a broader circle to acquire resources from a distance.  

Cultural patterns could be very similar and closely associated within geographical localities, 

utilizing a variety of methods and materials to fulfill cultural patterns and to display those 

patterns locally.  

However nebulous this entity of  red ochre, many authors do agree that iron oxides were 

systematically used, and as noted by Barham, that its regular occurrence in archaeological sites 

points to a ‘purposeful and repeated activity, as opposed to individuals working without a system 

of shared meaning (Barham 1998:709).’   Wreschner, who has done much research and has put 

much thought into the entity of red ochre, suggests further study of shales and sandstones with 

ferrous content as well as sesquioxide-rich clays.  He suspects that these may behave similarly to 

powdered hematite and fired limonite, producing a homogeneous paste that adheres to bone, 

wood, and skin when dissolved in water or mixed with fat (Wreschner 1980:642). 

Evidence of Ochre Use in Cultural Contexts 
 

Possibly the earliest known use of ochre by humans comes from sub-equatorial Africa as 

noted by Troeng (1993:202, 204-205), dating to some 400,000 years before present at the site of 

Wonderwerk Cave in the Northern Cape Province of South Africa.  The cave is recorded to 

contain Acheulian stone artifacts (Bahn 2001:476) as well as later Stone Age artifacts dating to 

10,200 to 3990 years before present by radiocarbon dating methods.  Wonderwerk Cave revealed 

hundreds of fragments carefully hand-chipped from hematite lenses.  These were found in “hand-

axe levels” of the cave and were removed leaving little of the surrounding rock, or cortex, 

attached (Troeng 1993:140-141) to the ochre samples.  Erlandson and others (1999:518) 
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reference Olduvai Gorge site BKII with an associated Acheulian assemblage, dated 

approximately 500,000 years before present.  Another hematite-bearing site in Africa is the Twin 

Rivers Middle Pleistocene archaeological site in central Zambia, thought to be on the cusp of 

transition between Early and Middle Stone Age.  This is evidenced by the systematic use of 

hematite in association with tool technology.  It is suggested that this site, currently providing 

dates of 230,000 ± 35,000-28,000 years, and greater than 350,000-300,000 years before present 

(using unspecified mass spectrometry methods), suggests the beginnings of symbol use prior to 

the Late Pleistocene (Barham 1998:703-704.) 

Barham’s (1998:703-710) work in South-Central Africa at the Middle Pleistocene 

archaeological site of Twin Rivers, central Zambia, reaches similar conclusions about early 

peoples.  He concludes that this site demonstrates symbolic emergence via the use of hematite 

much earlier than previously thought in this geographical area.  It has been thought that the 

systematic use of hematite was well-known in the Middle Stone Age after 130,000 years before 

present.  Using various dating techniques, the site produced dates of from 195,000 ± 19,000 years 

using mass spectrometric dating, to 230,000 ± 35,000-28,000 years as minimum age of the site 

using conventional uranium series dating, with 300,000 years before present via mass 

spectrometric dating of some samples.  The importance of this site is that various iron oxides 

were found in association with stone tools. Pigmented stone included limonite, hematite, and a 

ferruginous quartzite core with surfaces showing evidence of use, such as “flattening and 

smoothed facets,” “flaking,” and “rubbing” (Barham 1998:705), and color ranges of both yellow 

(soft limonite) and red (silica-rich) (Barham 1998:708).  He also uses Munsell Soil Color Chart 

designations (10R 4/8, and so on) for streak and Moh’s Hardness Scale to compare his samples of 

ferric materials.  Another important point made by this article is that as of 1996, there were no 

known outcrops containing significant iron oxides near the site.  There are “paper-thin 
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veins/bands of hematite” nearby that would have required extensive quarrying but no evidence of 

these activities is present (Barham 1998:707). 

Indications of ochre use as intentional by anatomically modern humans, first discovered 

and recorded in the 1930’s and restudied more recently, is found in Qafseh Cave.  This site is 

located near Nazareth in Lower Galilee, Israel.  Recent research has more accurately dated the 

occupation at closer to 100,000 to 80,000 years ago (Bar-Yosef Mayer et al. 2008:308) to 

Mousterian levels .  Both red and yellow ochre pigment staining, as well as manganese and an 

unidentified green stain, were found on shells below Mousterian levels of human occupation 

(burials) within early Middle Paleolithic levels of the cave.  The most recent interpretation is that 

the use of ochre was intended as a decoration to the shell itself when worn for ornamentation, or 

that the color transferred to the shell from red ochre used as a body paint (Bar-Yosef Mayer et al. 

2008:311).  The shells have been identified as having been transported about 40 km (~25 miles) 

to the cave site.  The pieces of red ochre and yellow ochre, bearing grating markings of 

intentional modification practices, are from ochre outcrops approximately 8-60 km (~5-40 miles) 

from Qafseh Cave (Bar-Yosef Mayer 2008:310-312).  Further interpretation by these authors is 

that the shells and ochre were both brought to the cave site by intentional behavior rather than for 

survival.  It is noted that these were found at earlier stratigraphic levels than the human burials 

but were likely placed there by a similar, if not the same, population group. 

European literature referencing red ochre is abundant, fueling both sides of the debate of 

whether Neanderthal remains were intentionally incorporated with red ochre.  If intentional, the 

evidence weighs more heavily toward a very early level of cognition and intent as a precursor to 

modern human behavior (Bednarik 1995:696; Duarte et al. 1999:7604; Erlandson et al. 1999:517; 

Kooijmans 1989:322; Milisaukas 2002:64-67;).   
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Terra Amata, France, is another European prehistoric site in which fragments of ochre 

were found in association with many stone artifacts.  Showing evidence of intentional rather than 

incidental use were wear marks on the ends of the ochre pieces (Troeng 1993:202).  Using 

various dating methods, this occurrence has been conservatively dated to approximately 370,000 

years before present, according to Troeng’s research.  Marshack (1981:188-191), also writing 

about the Terra Amata site, emphasizes cognitive skills likely present in adult Homo erectus, ca. 

300,000 B.P., similar to those of a young school-aged child of today, in preparing ochre powders 

of red, brown, and yellow hues.  He is impressed with this behavior in such an early being, in a 

non-subsistence setting.  It was symbolic behavior as an early cultural tradition destined to 

become widespread (Marshack 1981:188).   Late Acheulian sites (400,000-230,000 years before 

present) in this area are mentioned by Erlandson and others (1999:518) as containing meaningful 

use of ochre.  Marshack uses caution in pointing to any theoretical use of such early 

“symbolism,” but rather emphasizes the range of such ochre usage as being relevant to 

interpretation (Marshack 1981:189).  

Troeng, among others, notes that the main uses of ochre in prehistory are not known, but 

may have included body painting, decoration and coloring of objects, tanning of skins, hides and 

furs, and as medicines (Barham 1998:708).  Troeng (1993:202) cites the work of L. Ström with 

the Himba people, who used a mixture of ochre and grease to protect their skin against the sun as 

well as to repel insects.  It has been suggested as a paint or dye for skin tattooing as decoration 

and group identification (Stafford 2003:84).  We do know that some modifications involved 

pounding or grinding of ocherous materials, and its use as a pigment of various colors and that 

some color variation was influenced by roasting (Troeng 1993:202).  Stafford finds that powdered 

ochre can be used without processing, or can be mixed with a carrier such as water, sap, or even 

honey, thus becoming a more permanent pigment. He notes that it was even used as a red barn 
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paint in the historic Midwest (Stafford 2003:83).  Stafford’s research further suggests heat 

altering of some varieties of ochre may have made it easier to pulverize or scrape to a powder and 

enhanced its color (Stafford 2003:83). 

Barham raises the question of whether the color choices obtained by various iron oxides 

were for mineralogical significance or for pigment primarily (Barham 1998:708).    If used for 

pigment, he asserts that this implies “a capacity to generate culturally mediated symbols and 

…the development of syntactic language,” with “language and culture based on shared meanings 

conveyed through abstract symbols” (Barham 1998:708).  His discussion of self-awareness, the 

use of symbology, group ritual, and group identities is also intriguing for its implications for the 

presence of ochre and its meaning even in very early sites.  

Evidence of Ochre Associated with Inhumation 
 

Troeng (1993:188) suggests  that possibly the earliest evidence of ochre associated with 

human burial may be at Border Cave in Southern Africa, dating to approximately 100,000 years 

before present.  There was found a largely intact skeleton of a 4 to 6 month-old infant carrying 

reddish-brown stains apparently due to haematite powder application (Troeng 1993:188).   

Australian evidence of red ochre use in burials came much later.  Dating to a minimum 

age of 28,000 years before present, Lake Mungo in southeastern Australia is the site of an 

extended human burial on its back “surrounded with pink coloration presumably due to scattering 

of red ochre over the cadaver in a prepared grave” (Troeng 1993:188).   Erlandson relates that 

tribes in Australia stocked ochre in quantities and were never known to be without it (Erlandson 

et al. 1999:517). 

Throughout North American archaeological literature reference is made to red ochre, 

ochre, or hematite.  Prehistoric occurrences of the material are associated with cultural sites 
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highlighted in mortuary/burial practices (though not exclusively in these contexts).  As noted 

earlier, it was so prevalent at one time as to lead the users to be termed the Red Ocher Culture by 

nineteenth- and twentieth-century archaeologists.  Occurrences of ochre use were often associated 

with burial “ceremonialism” in early writings.  Generally these relate to the Archaic and Early 

Woodland cultural periods in the Midwestern United States geographically, including the Great 

Lakes and Ohio River basin (Cole and Deuel 1937:8; Dragoo 1976:14-15; Kellar 1993:34; 

Troeng 1993:201-202, 204-205;).  Referring particularly to the Archaic and Early Woodland 

periods in the Midwestern United States, Dragoo discusses the presence of “the cult of the dead 

burial complex” in Late Archaic groups such as the Glacial Kame, Old Copper, and Red Ocher 

cultures (Dragoo 1963:234-237, 245-246).  Dragoo and others further make a case for similarities 

between Red Ocher cultures and the early Adena period, suggesting transitional cultural beliefs 

and practices demonstrated via burial practices.   

Dragoo’s observations of hematite implements differ from those of Moorehead.  The 

Upper Ohio Valley mounds contexts that he studied revealed cones and hematite hemispheres as 

common associations with burials.  In fact, hemispheres occur very early in the Cresap Mound 

stratigraphic sequence, suggesting these were a very early Adena “trait.”  However, Dragoo does 

note that these are not reliable time markers as they occur during early to late Adena periods as 

well as during the Hopewell period.  His research also concludes that during early and middle 

Adena periods, cones and hemispheres of hematite are more common in the Upper Ohio Valley 

than in Adena sites in Ohio and Kentucky, specifically in mound sites (Dragoo1963: 165).   

Early twentieth century archaeology in the American Midwest is detailed in the works of 

Cole and Deuel (1937).  Their main focus of study was in central Illinois, especially the Fulton 

County region, near the town of Lewiston, where survey and excavations were carried out by the 

University of Chicago in 1930, 1931, and 1932.  The eastern boundary of the county was the 
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Illinois River, with its sandy hills to the east and high bluffs extending to prairie on the west 

(Cole and Deuel 1937:4-7). 

Cole and Deuel were likely the first to use the term “Red Ocher” cultural group.  They 

used the ‘ocher’ spelling of the term.  They found in mound #F-11, and in subsequent excavated 

mounds, human remains in various physical forms of burial positioning, some accompanied by 

copper objects and beautifully-crafted lithic items.  The common factor was that these burials and 

grave goods were scattered over with red ochre prior to being covered with earth.  These became 

such a common encounter for the authors that they termed the group that used such practices Red 

Ocher (Cole and Deuel 1937:8).  Their definition is as follows:  

“cultural manifestation; a term used to designate a phase (probably of Woodland pattern) 

which is characterized by beautifully made leaf- and truncated leaf-shaped projectile 

points, crude pottery, copper implements and ornaments, simple burials in flexed position 

frequently associated with caches of artifacts, and profuse amounts of red ochre” (Cole 

and Deuel 1937:287).  

 Within the classification system of the time, a “phase” was defined as “several aspects 

with significant number or near majority of diagnostic features in common;” an “aspect” referred 

to “several foci which resemble each other in a majority of traits” and were classed together; a 

“focus” or “foci” referred to “sites from which almost identical materials were secured.”  Finally 

a “pattern” referred to “a number of phases [that] appeared to have several distinguishing and 

fundamental points in common” (Cole and Deuel 1937:4, 33-38).  Thus, several phases made up 

of several aspects could be included in one pattern.  They classified Red Ocher as a phase of the 

Woodland Pattern, which was to have been earlier in time than Mississippi Pattern, though 

specific time ranges were not delineated.  It must be remembered that these archaeologists did not 

have radiocarbon dating methods available to them yet as part of their toolbox for determining 

when these cultures occurred in time. 
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Dragoo describes modern state boundaries of the Red Ocher Culture, initially a late 

Archaic phenomenon, to be Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin with a 

particular concentration or “center” in Illinois (Dragoo 1963:234).  This corroborates Cole’s and 

Deuel’s 1937 observations, as well as those of other twentieth century archaeologists.  Dragoo 

defines this cultural phenomenon only as a “burial complex characterized by the placement of 

burials in shallow pits in natural ridges or in low artificial mounds” (as well as natural mounds 

and cemeteries) “situated on natural prominences” (Dragoo 1963:234, 238).  He further defines 

this culture as being named for its practice of including red ochre with these burials and over 

caches of artifacts associated with the burials.  Types of burials varied and include flexed (most 

frequent), semi-flexed, bundle burials, and cremations (Dragoo 1963:235-236).  He notes that 

some of these methods were in practice before the specific characteristics, or traits, of Red Ocher 

were begun.  Occasionally, Glacial Kame burials included red ochre as well, and Dragoo 

observes that the two cultures coincided geographically to include northwestern Ohio, 

northeastern Indiana, southern Michigan, located in glacial kames or knolls (Dragoo 1963:239).  

Old Copper Culture, another cultural burial manifestation during the Late Archaic period, also 

carried the traits of occasionally including red ochre with its inhumations, specifically cremations, 

extended and flexed burials, and bundle burials in cemeteries located on gravel and sand knolls.  

These Old Copper burial practices were centered more in the Upper Great Lakes, west and north 

of what is now known as Lake Michigan, according to Dragoo (1963:231, 241).  Old Copper 

Complex or Culture was also described by McKern in Wisconsin in the 1930-1940’s 

(Birmingham and Eisenberg 2000:51).  McKern was one of the first to propose a classification 

system for Midwest archaeology in 1932 (Cole and Deuel 1937:33). 

Cole and Deuel describe what red ochre covers or stains in their accounts.  Perhaps they 

had little means in the way of scientific analysis available to them to make further determinations.  
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During excavations of mound #F-11 of the Morton Group, also in Fulton County in 1930-1932, 

several observations are made that are particularly interesting.  In addition to human remains, 

there was found a block of galena, lithic objects, and reddish granite as well as ashes, charcoal, 

shell fragments and bits of bone; the authors surmised this to be evidence of a partial cremation, 

and a fire pit adjacent to these remains was thought to have had a “ceremonial” purpose (Cole and 

Deuel 1937:61).  Another interesting find in this mound in another unit (40R1) was a fragment of 

polished hematite along with a white chert leaf-shaped point cache.  Below this was a pit with a 

depth of four feet, the earth of which “was discolored with red ochre” near the partially burned 

bones and associated grave goods of an infant (Cole and Deuel 1937:62).  An adjacent square 

(40R2) contained badly decomposed skeletal remains of an adult male with associated lithic and 

copper artifacts.  These were recorded as being liberally sprinkled with red ochre to the point of 

observation that the body may have been laid on a bed of red ochre at the time of the burial.  This 

is designated as Burial #3, and for this the unit being excavated was assigned to Red Ocher.  In 

another burial (#11) burned clay and red ochre were noted over and under different body parts 

(Cole and Deuel 1937:64).  Burned clay often gives a reddish hue.   

Later in the account enumerating the groupings of  contents of mound #F-11 (Cole and 

Deuel 1937:67) was listed metallic hematite showing facets as if ground for paint; powdered 

ochre sprinkled over human remains and/or caches of artifacts was noted as profuse in three 

features and in small amounts in six features.  By this differentiation, the authors apparently had 

some knowledge of or access to expertise in geological information in their analyses.  It would be 

helpful to know the authors’ meaning of “profuse” and “in small amounts” as well as some 

further description of the ochre itself.   

Another excavation in Illinois reveals a bit more about the practices and priorities of the 

people who used red ochre in their burials.  The location again was Fulton County, at the Morse 
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Site, Kerton Township, approximately 50 miles south of Peoria in the Illinois River Valley 

(Morse 1959:193).  It is described as two mound groupings, each on a separate ridge.  This area 

was noted to have numerous mounds and apparently was quite a large cemetery/burial area.  

Burials were flexed or semi-flexed, with the possibility of a cremation burial, in round or oval pits 

sized just to accommodate the burials.  Initially eighteen burials were excavated, beginning in 

1957.  What is of interest to this study is the amount of ochre recorded within these burials.  It 

ranged from “a handful to two quarts,” in the author’s words.  Morse describes some interments 

as being covered with a random spot of ochre to a small ball of ochre six inches above the ribs.  

An infant was covered with a layer three inches thick (Morse 1959:196).  Morse noted that there 

were quite late burials, which included sherds of Middle Mississippian ceramics and lithics.  

Morse further concludes that the burials in this site generally are much earlier than Woodland 

patterns, specifically Adena, based on the sparse number of ceramics overall and their absence 

altogether in many.  He concludes that Red Ocher occurred over a greater time span than 

previously thought, and likely proliferated during the later Archaic period as well as Woodland.  

No radiocarbon dating or any date ranges are available from Morse in this account. 

Also in Illinois, and described much later, is the Bullseye site, a multi-component, 

predominantly Archaic period site, also lacking radiocarbon dates.  Hassen and Farnsworth assess 

the chronology of this site based on diagnostic artifact chronologies.  Of interest is the finding of 

large pieces of hematite after the discovery of human burials with subsequent excavation in 1983-

1984.  The site location is significant in that it was located in a massive zone of coarse sandy silt 

terrace by the authors’ description, which had been exposed since 9950 B.C.  It is in the Lower 

Illinois Valley and was originally adjacent to lakes and streams.  There were pit features 

containing poorly preserved human bone, described as flexed burials, with poor preservation 

attributed to the slightly acidic sandy soil matrix.  Chronology indicated the site to be mostly 
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Early and Middle Archaic, with the burials placed in the Middle Archaic time slot.  The authors 

indicate bluff-crest burials/cemeteries to be dated to approximately 6000 B.C.  Also of interest at 

this site was the presence of limonite groundstone artifacts including a plummet and a partially 

complete tubular bannerstone.  Some lithic materials are surmised to be fashioned from recovered 

cobbles from local streambeds (Hassen 1987:1-19).  

Dragoo’s description of burial traits found at an Adena period site, Cresap Mound near 

Moundville, West Virginia, during his 1958 excavation include some of the more varied and 

descriptive occurrences of red ochre.  A few examples of these follow: 

Feature 2 was a basin-shaped feature containing clay that had been “reddened by 

intense heat” (Dragoo 1963:23).   This observation is especially relevant to later 

observations in this study.  This feature contained a mixture of yellow ochre and 

tree bark, and particles of red ochre were scattered throughout the yellow clay 

used to line this basin-shaped feature. 

Feature 8  contained “patch of yellow ochre, mixed with human bone fragments 

covering an area of 0.8 feet in diameter;  Red ochre had been scattered around the 

yellow ochre and throughout the reddened area…,”  

and a piece of worked hematite was found under the yellow ochre (Dragoo 

1963:29).  Further in this feature, he describes copper beads with red ochre being 

placed throughout these more definitive artifacts (Dragoo 1963:30). 

Feature 9 revealed a deposit of red ochre within a small area of burned earth.  

This included a small pile of the material, one piece showing evidence of being 

worked. 
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Feature 11 was “a basin-shaped area of moderately burned clay” (color?), 

“containing red ochre having been sprinkled over the basin surface…” (Dragoo 

1963:32).   

Feature 12 was another basin-shaped feature of intensely burned clay, being 

reddened, and containing tiny specks of calcined bone and scattered red ochre 

over the entire surface.  Whether this ochre differed from the reddened clay is not 

clear in Dragoo’s description (Draggoo 1963:32-33). 

Feature 13 was another basin-shaped feature lined with burned clay of a bright 

orange hue.  A partially cremated adult skull in this feature lay atop a thin layer 

of red ochre, and red ochre had been scattered over the entire inner surface of this 

basin feature (Dragoo 1963:33).   

Was the red ochre under the skull different from that scattered over the basin, and if so, in 

what characteristics did it differ?   

Dragoo goes on to describe numerous features with colors of clay ranging from orange to 

yellow to red.  He also describes ochre on burials excavated from Cresap Mound without 

descriptive characteristics or speculation to differentiate or identify sources of the material.  He 

does describe ochre that was used for powdering, red ochre on tablets of stone, hematite tools 

such as celts, hemispheres, pieces of worked hematite, faceted pieces of hematite, clumps of red 

ochre, sprinklings and scatterings of red ochre, a concretion paint cup stained with red ochre, and 

even a mussel shell containing a deposit of red ochre (Dragoo 1963:22-55).  Interestingly, he adds 

an aside to Feature 24 in which he surmises the origins of burned hickory nuts and red spruce 

twigs (Dragoo 1963:44).  Yet he does not address the differences among, or possible origins of, 

the various ochre forms found within the mound in this volume.   
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Dragoo speaks to the presence of mineral deposits unearthed in Cresap Mound, 

specifically red ochre (Dragoo 1963:129).  He states that these findings are not artifacts by the 

“usual definition of the term.”  However he does recognize their importance as inclusions in the 

mound and that some had man-made modifications.  Noting that it was a common inclusion in 23 

features and was present in association with 31 burials, Dragoo goes on to discuss some 

background of the use of red ochre and what his findings were during analysis.  He does not 

specify what that analysis was, its methods or details (Dragoo 1963:129-132).  The discussion 

that Dragoo does provide will be discussed further in the mineralogy section of this paper.  

James E. Fitting discusses Late Archaic manifestations of culture in Michigan through 

burial practices of the period.  Due to the environmental changes in the geography, climate, and 

flora of Michigan throughout the Archaic and Early Woodland periods, Fitting attributes the 

paucity of habitation sites for these people to rising lake and river levels after glacial melts 

(Fitting 1970:67).  Much of Fittings work realistically places environmental change as a catalyst 

factor for settlement patterns, economies, and therefore culture change.  Red Ocher sites, with 

similarities to those of the Glacial Kame and Old Copper culture, are found primarily 

concentrated as cremation and bundle reburials in sandy glacial kames or low artificial 

mounds/hills (Fitting 1970:81-90).  He believes these are related cultural behaviors, with Glacial 

Kame and Red Ocher being very closely related.  Fitting observes that only a small difference 

between the two exists with that difference resting on the use of local materials.  He concludes 

that this does not make them distinctly different cultural entities.  Rather, the similarity in 

practices makes them local representations of a similar, or the same, cultural unit (Fitting 

1970:81).   

Placement in Time 
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Assigning a date to the use of red ochre in burial practices, or the beginning and ending 

of the Red Ocher culture, varies from region to region, from author to author in Midwestern 

North America.   

Birmingham and Eisenberg (2000:82) trace beginnings before 5600 B.C. along the 

Atlantic Coast in Labrador with a maritime culture covering their dead with red ochre.  The red 

coating was so thick as to lead this culture to be known as the Red Paint People, or Red Paint 

Culture. Though the cultures were quite different, the practice was similar to that seen in the 

Midwest.  Walthall cites the general consensus that mortuary behavior investigation is best 

approached through comparatively looking at multiple sites, and taking a step back to examine 

these sites in regional contexts (Walthall 1999:2) as well as local occurrences.  Cole and Deuel 

attempt to place Red Ocher in relationship to other cultural groups, such as the earliest Black 

Sand people (Cole and Deuel 1937:16), though the authors offer no geographic location of these 

peoples in this writing.  They place Red Ocher as occurring after the Black Sand Culture.  They 

also describe dating the remains of a human skull associated with parts of an ice-aged fossil of 

extinct musk ox identified through a paleontologist (Cole and Deuel 1937:73).  Other methods of 

dating prehistoric materials and cultural periods available to these archaeologists were 

dendrochronology (tree-ring dating) and geologists’ soil studies.  Interestingly, they presumed 

these cultural groups to be “several hundred years” prior to Woodland peoples (Cole and Deuel 

1937: 16).  With the advent of radiocarbon dating, Dragoo estimates approximate dates for 

Archaic cultural developments, including those of mortuary practices to be from 7000 B.C. to 

1000 B.C. (Dragoo 1963:254-255).   

Archaic time periods for Michigan are often tentative in the literature due to the paucity 

of sites (Shott 1999:71) related invariably to environmental conditions both then and now.  Shott 

describes Michigan’s Early Archaic (10,000 to 8000 B.P. or about 8000 to 6000 B.C.) as 
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consisting of two horizons. The earliest, roughly 10,000 B.P., is the Plano horizon, although he 

clarifies that no radiocarbon dates exist to confirm this in the Great Lakes.  The Kirk horizon is 

the more recent at between 9500 and 8000 B.P. (Shott 1991:72).  These are arbitrary, and based 

on lithic industries.  Lovis points to conflicting opinions as to the dates for the Middle Archaic 

period in Michigan, again due to the changing climate and plant life as well as the changing water 

levels for lakes, rivers, and streams.  These influenced both subsistence at the time and 

archaeology of the present in nailing down more specifics, and regionally between the Upper and 

Lower Peninsula of Michigan.  He does venture theories of 7000 to 3000 B.C. as possible dates, 

depending on various archaeologists’ estimations (Lovis 1991:83-94).  Robertson and others 

suggest dates of 5000 to 2500 B.P. (3000 to 500 B.C.) for the Late Archaic in Michigan, and note 

that it is a highly visible period, archaeologically speaking.  Binford places Red Ocher sites in one 

piece of his research in Michigan for four specific sites as dating to roughly 1400 to 300 B.C. 

(Binford 1963:95).  James Fitting places the Late Archaic period in Michigan as beginning 

around 3000 B.C. and lasting to the introduction of pottery-making, with the Red Ocher cultural 

manifestation as Late Archaic primarily (Fitting 1970:68).   

Referred to as a Middle Archaic site in Michigan, the Andrews site is mentioned in 

several references (Faulkner 1962:3; Fitting 1970:84; Ritzenthaler and Quimby  1962:257).  It is 

located in Saginaw County, in the east central portion of the Lower Peninsula.  In the absence of 

radiocarbon dates for the site, it has been estimated to date from 800 to 700 B.C. based on its 

location in relation to known lake levels at the time.  Faulkner, however mentions the Andrews 

site as being in Bay County, Michigan, immediately to the north, and associated with Glacial 

Kame cultures.  He observes its similarity to Indiana Red Ocher sites, yet based his conclusion on 

artifacts found at the site and on trait lists described for Glacial Kame, despite the obvious 

presence of a cremation burial covered with red ochre as seemingly the site’s main element 
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(Faulkner 1962:3).  Faulkner observes further that from the generally known center of the Red 

Ocher culture in Fulton County, Illinois, there seemed to be evidence for diffusion northward 

along the Illinois and Kankakee Rivers into northern Indiana and southern Michigan. 

Faulkner’s attention was drawn further to this conclusion by his documentation of 

personal artifact collections in Hebron, Lake County, Indiana.  Though no red ochre particles 

were reported, and none were observed on the characteristic “turkey tail” points, he speculated 

that washing and 50 years of handling by a non-scientific collector was likely responsible for this.  

Another batch of artifacts was examined by Faulkner from a private collection reportedly from 

West Creek Township in Lake County, Indiana.  The bone fragments had green staining (copper) 

and the lithic artifacts retained obvious traces of red ochre.  This grouping had been recovered by 

a collector/land owner who had been grading down a sand hill known as Oak Grove (Faulkner 

1962:4). 

Though unable to definitely conclude there had been a north to south vs. south to north 

spread of the Red Ocher culture, or to clarify its relationship in time and place with Glacial Kame 

or Old Copper cultures, Faulkner does make some speculations.  He estimates that, without 

radiocarbon dates for these and other sites yet to be discovered, the Red Ocher cultural patterns 

related to burial customs may belong to the period between 1500 and 500 B.C. in the Great Lakes 

area (Faulkner 1962:6). 

Birmingham and Eisenberg place dates for the related Old Copper complex and Red 

Ocher complex in Wisconsin as from 1200 to 500 B.C., the height of Late Archaic period red 

ochre or ground hematite/iron ore use associated with cremations and bundle burials as 

characterizing this era (Birmingham and Eisenberg 2000:79).  Ohio culture history identifies the 

predominance of the Red Ocher Culture as being within the Late Archaic period, 2500 to1500 

B.C. (Jackson 1993:8).  David Stothers (Stothers 2001:233) dates the Archaic period in the lower 
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Great Lakes and Western Lake Erie region to be from 8000 to 1000 B.C.  He also ventures more 

specific dates for the Early Archaic at 8000 to 6000 B.C., the Middle Archaic at 6000-3000 B.C., 

and the Late Archaic at 3000-1000 B.C. in his geographic area of study (Stothers 2001:234).   

Like others, he points to the development of deciduous hardwood forests and the ensuing 

enhancement of game in these areas as a turning point in the Midwest and to the northern regions 

of the Great Lakes for economic and subsistence, social, political, and cultural life of the Archaic 

peoples (Stothers 2001:233-234).  In his geographical area of study, it is documented that there 

was an essentially modern environment to this region by 6000 B.C. (Stothers 2001:234).  Again it 

is noted that changing lake and waterway levels have likely made early sites inaccessible for 

study today.  Similar to northwestern Indiana, northwestern Ohio and northeastern Indiana were 

covered by vast wetlands and swamp areas.  Nineteenth- and twentieth-century farming 

expansion is responsible for the draining of much of these areas.  Stothers’ and others’ accounts 

of the Archaic period, and its mortuary practices, as well as other lifeways, offer an overview of 

the area with dating as it is known at this time. They also offer a reasonable explanation of the 

growth of large regional cemeteries for Archaic people, from the beginnings in the Early Archaic 

and earlier to the fluorescence of ochre burials in the Late Archaic.  

A final reference in this review is Robert Ritzenthaler and George Quimby who 

attempted to sort out and make some chronological sense of Midwestern prehistoric use of red 

ochre.  Ritzenthaler and Quimby undertook the job of plotting the distribution of true Red Ocher 

Culture sites and of better defining it, beginning in 1957.  Initially they defined it as a Late 

Archaic/Early Woodland complex particularly found in Wisconsin, Michigan, Illinois, Iowa, 

Indiana, and Ohio.  Again, the trait list of flexed burials in pits on ridges of sand, gravel, or loess, 

powdered red ochre in graves, and so forth were listed as nuclear.  They observed that although 

the use of red ochre in graves was at its height during the Red Ocher Culture, this cultural 
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behavior was common in other cultures, and it persisted within Native American cultures to 

European contact.  Their description included “a layer of red ochre (hematite) to cover the grave; 

this often seeps down to stain the bone or artifacts or both (Ritzenthaler and Quimby 1962:247-

248).”  A peripheral, or less consistently found, trait is that of cremation or the bundle burial 

method of interment.  Their sample sites were located from eastern Iowa to central and southern 

Ohio and to a northern boundary in Ontario’s Manitoulin District.   

Dating of the Red Ocher Culture for these authors was interesting because they partially 

had to rely on stratigraphy of lake levels and known dates for those.  Radiocarbon dating for two 

sites helped pinpoint dates for their research, as this method was not available in many of the sites 

they included in their sample.  They had radiocarbon dates of 1210 B.C. ± 300 years for the 

Andrews site, Saginaw County, Michigan, for the human bone in association with red ochre 

burials.  Ritzenthaler and Quimby thus refer to this as “Early Red Ochre (Ritzenthaler and 

Quimby1962:257).”  A Late Red Ochre site (the authors’ terminology) was in Clayton County, 

Iowa, dated 470 B.C. ± 250 years.  They also place this site within the Early Woodland time 

boundaries based on the artifact assemblage.  Finally the Ritzenthaler and Quimby conclusion is 

that Red Ochre is a Late Archaic period cultural expression with dates ranging from 1500-1200 

B.C. for Early Red Ocher to about 500-100 B.C. for Late Red Ocher (Hall 1983:75).  They do 

allow some hedge room with these dates and note that south of the Great Lakes region, 

periods/dates may be earlier (Ritzenthaler and Quimby 1962:257).  These authors go on to list 

numerous sites, many of which contained evidence of red ochre.  Descriptions range from vague 

to more vague, including: evidence of red ochre on skeleton and artifacts, single bundle burial 

stained with red ochre, red ochre abundant in graves, thick layers of red ochre, a red ochre floor 

30 feet in diameter with associated bundle burials, cuboids of …metallic hematite (red ochre) 

faceted as if ground for paint (Fulton County, Illinois), profuse quantities of powdered red ochre 
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over an adult flexed skeleton, lithic artifacts liberally stained with red ochre, profuse quantities of 

red ochre, and so on.   

 Summary 
 

In an attempt to investigate red ochre as found in archaeological contexts, and after much 

literature review (that presented here being only the “tip of the iceberg,” so to speak), I am left 

only slightly closer to a clear understanding that could account for its presence and physical 

characteristics in the McCullough’s Run Site in Bartholomew County, Indiana.  At this point, 

consideration and speculation concerning its purpose for those people who frequented this site is 

quite far from any firm conclusions.  With some evidence of continued use of ochre for various 

purposes into historic accounts, are we seeing a continuation of ancient practices of attempts at 

healing or of symbology?   Minimally, it can be said that the use of iron-containing minerals and 

stone may have been as important in life as it was in death for ancient as well as contemporary 

populations. 

Through the review of literature, I have been able to gain some limited knowledge of the 

minerals included as red ochre.  I have also been able to learn that there was a general period of 

time for its heightened use by the people who occupied the Great Lakes and surrounding states as 

evidenced by their mortuary practices.   But this was by no means a limited area of use by 

prehistoric people of North America.  It was artificially highlighted by early archaeologists as a 

phenomenon in the Midwest.  With the advent of radiocarbon dating methods, archaeologists 

have been able to more closely know when people practiced this burial accoutrement.  In the case 

of the McCullough’s Run Site, scientifically factual information has replaced supposition for the 

earlier dates of the practice.  It is hoped that the further study of the artifact of red ochre found 

within this site will produce improved understanding. Too little is known about the material 

generally, within these contexts and specifically at this site, to generalize.  Even being able to 
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contribute anthropologically at this point is a far reach.  I find that I must begin with what I 

have—the ochre from the site, which was sagely collected and curated for just such a study of 

minutia as mine.



 
 

 

Chapter 3: Setting the Stage 
 

 

 

Introduction 
 
We can see from archaeological observations, data, and records that there is a pattern of notable 

prehistoric use of red ochre in eastern and midwestern Woodland areas of the United States.  

These are cultural uses, more than just its use as a pigment, occasionally found in habitation 

areas.  Ocherous material preserves fairly well in the archaeological record (Erlandson 1999:518). 

The availability of hematite, iron oxides in various forms, can be documented today.  Through 

geological processes over millions of years, their foundations were laid down in deep deposits as 

well as scattered over the landscape.  These sources are currently mined for modern uses, as they 

were prehistorically (Erlandson 1999:518).  This chapter explores the mineralogy of red ochre, its 

development, occurrences, availability, and properties that influenced its importance to 

prehistoric people.  In addition a basis will be established for assessing various forms of iron-

containing rocks.  

Mineralogy of  Red Ochre. 
 

 North American prehistoric peoples, as well as others around the world, were 

attracted to these materials for certain properties.  We cannot know all the specific properties of 

the various iron-containing materials that were attractive or important to these people.  We can, 

however, examine what was available to them in various areas, in degrees of abundance.
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By examining what is available today, we can understand some of the geological processes 

affecting that availability, both prehistorically and today. 

 Archaeology often borrows techniques and expertise from other disciplines, other 

sciences, to help us interpret and understand processes affecting cultural materials and 

archaeological sites.  Geology is one of those fields of great importance to archaeologists in 

understanding cultures and their behaviors within particular environments.  Some refer to this as 

geoarchaeology, some archaeological geology.  Waters (1992:7) points out that the semantics are 

not as relevant as the objective, which encompasses principles and methodologies of both 

disciplines.  One objective according to Waters (1992:7) is to “gather and interpret relevant 

geological data that aid in archaeological interpretation.” 

 One of the most important geological influences on archaeology in Indiana and the Great 

Lakes states is the formation of the rocks, minerals and soils in the area.  It is known that about 

80% of Indiana was over-ridden by Pleistocene ice sheets that carved and laid down the current 

topography of the state of Indiana (Lindsey 1966:131).  Varying thicknesses of the glacial 

outwash and till lie above bedrock.  Some bedrock has never been exposed in modern times, but   

mineral resources are plentiful in the overlying sand, gravel, soil, and boulder glacial till.  Erosion 

and movement of waterways have further carried and formed scattered deposits of various 

minerals throughout Indiana as alluvium (Lindsey 1966:143).  

 In the search for a uniform concept of red ochre that might fit all prehistoric examples of 

its use, one thing is clear.  There is no uniform red ochre concept but rather a general recognition 

by each individual archaeologist of a material that would fit into this category in archaeological 

contexts.  As seen in archaeological examples described previously, even considering the sparse 

descriptions of the material, red ochre can occur in several forms and with a variety of 

appearances.   
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 Geologically, red ochre is a form of iron mineral.  To better understand red ochre in its 

various forms and compositions, we must begin with geological terminology and information, as 

well as what is available in early archaeological descriptions of the material.  This will aid in 

understanding where these minerals are found, how they were formed, and their accessibility.  

The Nature of Ochre 
 
 Archaeologically speaking, early studies such as that of Cole and Deuel (1937:282) 

differentiate hematite as “sesquioxide of iron (Fe2O3), the term used to refer to the metallic form 

as against the earthy forms,” of red ochre.  These authors define red ochre as “a red, earthy often 

impure variety of the sesquioxide of iron (Fe2O3) used as a pigment” (Cole and Deuel 1937:287).  

A “sesquioxide” is apparently a dated term or one familiar to these authors, definable by its parts.  

“Sesqui-“ refers to one and one half; an “oxide” refers to a binary compound of an element or 

radical with oxygen; to “oxidize” refers to combination with oxygen, to increase the positive 

charge or valence of an element by removing electrons, or a compound of oxygen plus another 

element (Morris 1973:939, 1185;Perkins 1998:460). 

 Troeng defines the general term “ochre” as the “red, brown and yellow pigments obtained 

from haematite and other iron ores” (Troeng 1993:202).  Ochre [or ocher] is defined in The 

Penguin Archaeology Guide as “soft varieties of the iron oxide minerals haematite [or hematite], 

limonite and goethite, widespread weathering materials of iron-bearing minerals, used as a 

pigment for painting and pottery slips, personal decoration and on skeletons,” and goes on to 

point out that “red ochre is haematite, whereas limonite and goethite produce brown, yellow, and 

black colours” (Bahn 2001:329).  Research by Tankersley et al. (1995:187) describes red ochre as 

being “an impure variety of the mineral hematite, or ferric oxide, which occurs in sedimentary 

deposits, concentrated or enriched by meteoric water or hydrothermal solutions, or as an 

accessory mineral in igneous rocks, high-temperature hydrothermal veins, and in contact with 
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metamorphic deposits.”  It can occur in a range of colors from specular, black, steel blue, blood 

red, and brick red to a dull earthy pink, to a very dark, brilliant red (Stafford 2003:81) depending 

on the variation of impurities in the mineral-containing rock (Tankersley et al. 1995:187).  In 

describing its color characteristics from a specific site, Tankersley uses Munsell color values to 

describe color and hue. 

 From these descriptions, it is clear that the composition of red ochre is not a single, 

uniform entity found in nature.  Rather, it seems that it can be found as variations of iron-

containing rock and minerals.  These descriptions have led to a study of the formation processes 

involved in the resultant iron mineral forms that are referred to as red ochre in the archaeological 

literature.  A better understanding of how minerals and rock come together, under certain 

circumstances and environments, and where they may be found on the earth’s surface is in order 

here.  The geological processes involved that yield materials of specific colors and textures that 

were attractive to prehistoric people is important to the study of red ochre. 

Formation Processes 
 
 According to Leet et al. (1982:34-35; 452), a mineral is a naturally occurring compound 

in the solid state, having a diagnostic composition or range of composition, having a unique 

crystalline structure or orderly internal atomic arrangement, and exhibiting certain physical 

properties as a result of its composition and crystalline structure.  Minerals have a tendency to 

assume certain geometric forms known as crystals.  Mineral structure is the internal orderly 

arrangement of atoms, which is unique for each mineral.  The atoms form an orderly structure or 

crystalline structure (Leet et al. 1982:24) that is unique to that mineral.  Various bonds hold the 

structures together and further define the mineral’s identity.  These bonds combine atoms in 

various ways to form each molecule of a mineral, the smallest unit of a compound (Leet et al. 
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1982:25).  Types of bonds that combine atoms are ionic bonds, covalent bonds, and metallic 

bonds. 

 Ionic bonds are formed by an atom’s ability to gain or lose electrons.  Opposite charges 

attract, and ions may be formed positively when an electron is lost, or negatively when an 

electron is gained (Leet et al. 1982:25).  Ions are fixed in place by their electrical attraction to 

each other (Plummer et al. 1999:32).  Thus, bonds are formed or held together by electrical 

attraction of opposite charges (Leet et al. 1982:450). 

 Covalent bonds occur when adjacent atoms combine by sharing their electrons (Leet 

1982:452; Plummer 1999:32).  This yields a compound totally different from the elements 

themselves (Leet 1982:26-27).  For example, with diamonds, the covalent bond is very strong, 

being the hardest natural substance on earth because electrical neutrality is maintained by 

covalent bonding.  However, covalent bonds are not necessarily in all cases stronger than ionic 

bonds (Plummer et al. 1999:32). 

 Metallic bonds are a special kind of bond in atoms of metallic elements whereby 

outermost electrons are not shared or exchanged but are free to move around and connect to any 

atoms in solid.  These atoms in metals are closely packed and the electrons move freely 

throughout the crystal to hold the atoms together (Plummer et al. 1999:32).  Relative freedom of 

movement of electrons accounts for high level of electrical conductivity (heat) in metals (Leet et 

al. 1982:27, 452).   

 Generally red ochre is considered a type of iron oxide.  Oxides and hydroxides are 

groupings of minerals that are formed dependent on their atomic structure and bonding.  These 

rock-forming minerals have similar composition and properties.  The most significant difference 

that distinguishes the two is the temperatures at which they are formed and at which they are 
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stable.  Oxidates are sediments composed of the oxides and hydroxides of iron and manganese, 

crystallized from aqueous solution, linking oxygen with one or more metallic elements (Bates and 

Jackson 1987:473).  Hydroxide minerals (sometimes referred to as “mineraloids”) are unstable at 

high temperatures, exist in low-pressure (Leet et al. 1982:33), low-temperature environments, and 

are commonly products of alteration and weathering.   

 Weathering is a process of alteration to a rock or mineral produced by action of earth’s 

surface agents, i.e., water, wind, and sun for example.  Generally, it is the response of materials 

once in equilibrium (bonded) with the earth’s crust that are exposed to new conditions at or near 

contact with the weathering agents of water, air, or organic matter (Leet et al. 1982:460).  This 

response can be either chemical or mechanical.   

 Chemical weathering is the chemical process that transforms original rock material into 

new chemical combinations (Leet et al. 1982:444).  Chemical weathering can remove iron from 

parent materials in igneous rock.  These iron particles can combine into new minerals and be 

incorporated into sedimentary deposits.  This occurs to varying extents according to several 

authors and can lead to varying degrees of color depending on the amount of mineral weathered 

out and redeposited (Leet et al. 1987:96).    

 Mechanical weathering is the process by which rock is broken down into smaller and 

smaller fragments as a result of energy developed by physical forces (Leet et al. 1982:452).  

These rocks characteristically occur in amorphous masses and have the ability or affinity to 

absorb other substances in their environment, which accounts for the wide variation in their 

chemical composition (Leet et al. 1982:33).   

 Oxide minerals, the second type of mineral grouping in which ochre is categorized, are 

formed by direct union of an element with oxygen.  They are usually harder and heavier than any 
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other class of mineral (Judson et al. 1987:26).  Oxide minerals are ores, mainly aluminum, iron, 

tin, chromium, and manganese.  They are generally associated with igneous and metamorphic 

rocks and are “high-temperature” minerals (Perkins 1998:167).  Magnetite and hematite are both 

iron-containing minerals and fall into this grouping, their formulas being Fe3O4 and Fe2O3 

respectively, with Fe indicating iron content.   

 Three processes are important to the composition and appearance of ochrous materials.  

These include the formation of igneous, metamorphic, and sedimentary rock.  Igneous rock, from 

geological terminology, refers to a rock or mineral that solidifies from a magma, or hot, molten 

rock (Perkins 1998:457) as it cools.  These rocks are formed under high temperatures, high 

kinetic energy that causes the rock to become molten (magma); then as the atoms of minerals 

within the rock cool and slow down (kinetic energy decreases as heat decreases) they bond 

together, forming combinations of minerals.  

 Metamorphic rock refers to mineralogical and textural changes occurring in pre-existing 

solid-state rocks due to changes in physical or chemical conditions, such as great pressure and 

extreme temperature conditions or changed chemical environment ( Herz and Garrison 1998:200 

Perkins 1998:459).  Perkins states that most igneous and metamorphic rocks contain oxide 

minerals (Perkins 1998:167).   Examples of oxide minerals relevant to the study of ochre are 

magnetite, ilmenite, and hematite (Perkins 1998:169).   

 In addition to metamorphic and igneous rock, sedimentary rock is another type of rock 

that may contain iron.  Sedimentary rock forms at lower temperatures and pressures than either 

igneous or metamorphic rock formations.  According to Judson et al. (1987:90-91), these may be 

formed in one of two ways.  First detrital (“worn down”) deposits are accumulations of minerals 

and rock fragments derived from erosion of existing rock or from weathering products of these 

rocks.  Sand is an example of a detrital sediment made up of quartz grains that are weathered 
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from granite rock.  Similarly, gravel, silt, and clay are derived from weathering and erosion 

processes.  These settle as detrital beds and eventually are cemented together to form hard rock 

called a “detrital rock formation” (Judson et al. 1987:90-91). 

 A second type of sedimentary rock is formed by chemical means, as chemical 

precipitation of material (organic as well as inorganic) dissolved in water that is laid down in a 

bedded fashion.  This may take place directly via inorganic processes such as evaporation.  It may 

take place indirectly through the action of plants and animals, such as the biochemical 

accumulation of organisms’ skeletal material that contains calcium carbonate absorbed from sea 

water.  These materials are transported by water or wind action to form sediment layers or beds 

(Herz and Garrison 1998:200-201).  As this material accumulates over time it is said to be 

chemically deposited and becomes what we know as limestone (Judson et al. 1987:91), for 

example, which is abundant throughout Indiana.   

 Similarly, through both chemical and mechanical weathering of ferromagnesium minerals 

in igneous rock, iron is freed to form new minerals or to be incorporated into sedimentary 

deposits.  Leet et al. (1982:96) and others note that the most frequent iron-bearing minerals in 

sedimentary rock are goethite, limonite, and hematite.  They are incorporated in new rock in 

varying amounts, sometimes dominating new rock of sedimentary formation only to serve as a 

cementing or coloring agent.  

 Judson et al. (1987:108) and others note that one of the most important influences on 

color of rocks is the presence of iron, or iron oxides.  This is especially true with sedimentary 

rock.  Hematite (Fe2O3) colors rock a red or pink color, whereas limonite and goethite produce 

yellow and brown coloration to rock.  It is noted that only very small amounts of iron oxide are 

needed to color a rock; in most sedimentary rock, six percent or less iron is contained in the rock, 

yet it can produce vivid color (Judson et al. 1987:108).  Another factor that can affect intensity of 
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color of a rock are grain size of the mineral particles, either course or fine (Judson et al. 

1987:108).  These represent a few of the means by which rock may reflect certain colors, visible 

on the earth’s surface to the naked eye. 

 As is often the case, neither type of detrital or chemical sedimentary rock is pure.  One 

contains a certain amount of the other, and vice versa.  They contain different mineral 

combinations bonded together by the various bonding processes previously mentioned.  Some 

geological terms (Bates and Jackson 1987:217, 251, 365; Judson et al. 1987:91) that are pertinent 

to archaeology here include fluvial (rocks formed by deposits produced by the action of a stream 

or river; such deposits are said to be sedimentary and consisting of material transported by, 

suspended in, or laid down by a stream).  Thus the action of water in various environments causes 

sediment to be transported and laid down.  Eolian or aelion (rocks made up of wind-deposited 

material, such as loess or dune sand, with erosion and deposition accomplished by the wind) is 

another method of sedimentation.  Lacustrine (rocks formed from or around lake deposits) is yet 

another method.  Water in the form of ice, or glaciers, has also had a profound effect on rocks 

found in glaciated areas of North America, particularly the Midwest, which is the focus region of 

this thesis.   

Forms of Iron Oxide 
 
 Ocherous rocks and minerals fall into the oxide/hydroxide mineral group.  Some 

examples of hydroxide minerals that contain iron are goethite (Perkins 1998:167-169) and 

limonite (Leet et al. 1982:33).   

 Goethite (FeO or HFeO2), also known as bog iron, is formed from iron combining with 

oxygen and a hydroxyl ion and carries a brownish color;  it was so named for the German poet, 

Goethe, because he was quite interested in science (Leet et al. 1982:77).  Bates and Jackson 
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(1987:281) further describe goethite (FeO (OH)) as a yellowish, reddish, or brownish-black 

mineral that is the most common constituent of many forms of natural rust or limonite.  It occurs 

especially as a weathering product in the gossan of sulfide-bearing ore deposits.  Gossan refers to 

“an iron-bearing weathered product overlying a sulfide deposit and formed by oxidation of 

sulfides with leaching-out of sulfur and most metals, leaving hydrated iron oxides and rarely 

sulfates” (Bates and Jackson 1987:282).  

 Goethite ( HFeO2) is one of the most common iron oxide minerals. In early writings, 

what was formerly called limonite was actually goethite, and the terms were sometimes 

erroneously interchanged (Erd and Greensburg 1960:39; Heinrich 1976:115).  Typically, it is 

formed by weathering of iron oxides, sulfides, carbonates, and silicates.  It is also a primary 

inorganic of both fresh and marine waters.  In Michigan iron deposits, Heinrich suggests that it is 

principally found in soft iron ores formed by oxidation of various primary iron ores, and these 

porous soft ores contain goethite (or limonite) with or without hematite (Heinrich 1976:115).  

Rapp and Hill elaborate on this description saying that goethite can be yellow in color, which is 

then called yellow ochre.  It can have the cross-section appearance of a rusty nail.  It is one of the 

most common and widespread forms of iron, found in near-surface sediments and soils as a 

secondary or concretionary material precipitated from circulating ground water.  It forms the 

“iron hat” that caps oxidized sulfide deposits (Rapp and Hill 1998:121).  In fact, these authors 

assert that it is so commonly found that its prehistoric exploitation would have had little effect on 

its abundance on the landscape.   

 In Indiana, Bundy describes goethite as being the major mineral as a cementing agent, 

occurring in concretions, bands along bedding planes, veins, in irregular open space fillings, and 

as replacements of plants in sandstone and shale.  Small bodies of goethite are commonly found 

in limestone, a major form of bedrock in Indiana (Bundy 1956:10) 
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 Limonite is a yellowish to brownish colored rock formed by chemical weathering of 

ferrous minerals and is commonly named “rust.”  Bates and Jackson (1987:380) describe a color 

range for limonite as commonly dark brown or yellowish brown, but it may be found as red, 

yellow, or nearly black.  Barham (1998:706) describes limonite as brownish-yellow and 

designates it as typically 10YR 6/8 on the Munsell Soil Color Chart. 

 Limonite is described as not being a true mineral as its composition is not fixed and it is 

always of secondary origin.  It is a term rather universally applied to iron minerals of uncertain 

composition that contain varying amounts of absorbed water (Leet et al. 1982:77-78).  Others 

refer to limonite as a field-geology term referring to naturally occurring hydrous iron oxides of 

uncertain identity (Bates and Jackson 1987:380; Erd and Greensburg 1960:39; Rapp and Hill 

1998:121).  Several authors also note that limonite in this latter form is responsible for the various 

colorations of soils, including loose or dense earthy masses as well as the coloring material in 

yellow clays and soils (Bates and Jackson 1987:380; Leet et al. 1982:77-78).  Goethite is 

sometimes included with this description in this type of iron-bearing rock, as it is a hydrous iron 

oxide and a major iron ore.  

 Limonite can occur as layers, lenses and concretions in Indiana.  Some layers formed as 

hardpan in lake bottoms, marshes and peat bogs (thus the term “bog iron”).  This is common in 

Mississippian and Pennsylvanian sediments.  Borden shales found in Scott, Clark, and Floyd 

counties in Indiana have produced limonite in association with siderite and hematite in 

concretions and bands; it has also been reported as “twisted bands” within sandstone in Perry 

County.  Erd and Greensburg (1960:40) document limonite as found abundantly at the base of 

Pennsylvanian Mansfield Formation outcrops in the following counties in Indiana: Vermillion, 

Parke, Vigo, Clay, Owen, Greene, Monroe, Lawrence, Martin, Orange, Crawford, and Perry. 
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 In Indiana limonite commonly occurs in all types of sediments from Ordovician shale to gravels, 

sands, mud and soils found in modern times.  Typically formed by weathering of such minerals as 

pyrite, it is also found in large quantities in bog-iron deposits.  Especially in the northern part of 

the state limonite and mud were known to combine in peat and marl bogs, sometimes in bands 

one to two feet thick.  This was utilized as a low-grade iron ore (Erd and Greensburg 1960:39; 

Lindsey 1966:152).  These deposits were documented throughout the state as economic resources 

during the nineteenth century from 1834 to 1895.  They were collected as residual limonite and 

used in iron furnaces as a lower quality source of iron (Lindsey 1966:152).  However they were 

not of much economical importance after about 1900, as more pure forms of iron ores became 

more widely available in the Midwest, specifically the rich Lake Superior iron ore deposits 

(Bundy 1956:7; Erd and Greensburg 1960:39; Lindsey 1966:152).  

 Other oxide minerals that are important to the study of red ochre include magnetite, 

ilmenite, and hematite. Magnetite (Fe3O4) is a magnetic oxide mineral.  Magnetite is a very 

widespread and common iron oxide mineral, occurring as an accessory in most igneous rocks and 

other forms.  It is found as a detrital mineral in sands, sandstones, and placer accumulations, is 

also present in many metamorphic rocks, and is concentrated in several types of iron formations, 

such as taconite (which since at least the 1950’s has been minable in Michigan).  It is found 

chiefly in the Upper Peninsula as well as the southern peninsula of Michigan.  Magnetite alters to 

hematite, sometimes referred to as martite (Heinrich 1976:131).   From Rapp and Hill (1998:121), 

magnetite is most often iron black with a metallic luster, and black “streak.”  A common name for 

it is “lodestone,” and it may also be present commonly in small amounts in igneous rock.  Bundy 

(1956:7) notes that magnetite may occur as finely disseminated grains within the interior shells of 

concretions, discussed later in this chapter. 
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 Ilmenite (FeTiO3) is also an oxide mineral.  Described as an iron-black opaque, 

rhombohedral mineral that is the principal ore of titanium, it occurs as a common accessory 

mineral in basic igneous rocks and is concentrated in mineral sands (Bates and Jackson 

1987:329). 

 Hematite (Fe2O3) (haematite) is one of the most common oxide minerals, and one of the 

iron oxides of particular interest to this study (Leet et al. 1982:77).  Leet et al. describe hematite 

as being deep red in color and being a consistent red in powdered form.  It was named, according 

to these authors, for Haimaatites, from the Greek, which translates “bloodlike.”  Barham 

(1998:705-706) characterizes hematite as 10R 4/8 using the Munsell Soil Color Charts, with an 

accompanying dark red streak of 7.5R 3/6.  However, it may also be incorporated into a clay 

mineral, showing variations in the red coloration.  

 The Upper Peninsula of Michigan is an area rich in iron ores, as well as copper, both of 

which were important to prehistoric people.  Extraction artifacts are known from the areas of both 

minerals.  Hematite is widespread in rocks and veins of the native copper district of the Upper 

Peninsula.  It occurs in the southern peninsula of Michigan as a constituent of a variety of 

sedimentary rocks (Heinrich 1976:133).  According to Heinrich (1976:131), it is the most widely 

distributed iron oxide mineral, and it is found under a wide variety of geological environments.  

Its aggregate forms include (Heinrich 1976:132): 

 Earthy—porous, may be mixed with limonite; 

 Specularite—relatively coarse-grained micaceous plates with metallic mirror-like luster; 

 Jasper—red, microscopic platelets disseminated through very fine-grained quartz (chert); 

to clarify, (Bates and Jackson 1987:351) “jasper is a variety of chert associated with iron 

ores and containing iron-oxide impurities that give it various colors, characteristically 
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red, although yellow, green, grayish-blue, brown, and black cherts have been called 

jasper; jasper has also been applied to any red chert or chalcedony irrespective of 

associated iron ore.” 

Grape ore—relative small clustered masses with smooth surfaces or grouped rounded         

prominences; 

Kidney ore—relatively large masses bounded in part by smooth curving surfaces; the 

internal arrangement may be radiating or concentric; 

Pencil ore—elongate acicular (needle-like) pieces with well-defined relatively flat sides 

separated by sharp edges, needle-like in appearance; 

Rainbow ore—hematite that shows iridescent color coatings; may be specular or 

botryoidal; to clarify (Bates and Jackson 1987: 80), botryoidal means having the form of 

a bunch of grapes and when said of mineral deposits, i.e., hematite, having a surface of 

spherical shapes. 

Stalactitic—radially fibrous aggregates shaped as an elongate, blunt-nosed cone; 

Needle ore—minute, sharp, and thin prismatic crystals; 

Velvet ore—fragile fuzzy coatings of exceedingly fine needles; 

Slatey hematite or slate ore—dense, very fine-grained, well-oriented specularite 

aggregates that show well-developed planar foliation; 

Martite—hematite pseudomorphous after grains or crystals of magnetite    
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Heinrich (1976:131-135) describes the varieties of iron ore containing hematite in the Upper 

Peninsula of Michigan as found in the following forms: soft iron ore (chiefly hematite and 

goethite); hard iron ore (gray hematite, specular hematite, magnetite or martite); conglomerate 

iron ore; siliceous iron ore; jasper iron ore (banded iron-ore or jaspilite).  He notes that hematite is 

widespread in rocks and veins of the native copper district of Michigan as well (Heinrich 

1976:132).  Jaspilite, to clarify, is a banded compact siliceous rock containing at least 25% iron, 

occurring with iron ores, and resembling jasper (Bates and Jackson 1987:352). 

 There are oxides of iron and related minerals that are found throughout geologic literature 

that bear some relationship to red ochre.  It is relevant to mention another here.  Taconite may 

well have been used in the same way as red ocherous material or in combination with it due to 

color and other similar properties, processed or modified to produce a similarity to ochre, or used 

unprocessed to represent ocherous material by prehistoric people.  Due to its brilliant color and 

other properties, it has come to the attention of this writer as being related geologically.  Of 

course its presence would not be known certainly without some method of geochemical analysis 

but it does have relevance to this study.  While it is included here, it is not limited to being the 

only such material. 

 Taconite is an iron-bearing mineral of interest formed by sedimentation.  It is a local 

terminology used in the Lake Superior iron-bearing district of Minnestoa for any bedded iron-

containing chert or reddish tinted jaspery rock, especially one that encloses the Mesabi iron ores 

(Bates and Jackson 1987:671).  It forms in iron-rich bands that alternate with silica, usually chert.  

It can be found as a banded iron formation or disseminated formation, with iron content of at least 

twenty-five percent (Bates and Jackson 1987:671).  Taconite is the result of chemical 

sedimentation in Precambrian seas and contains magnetite, hematite, siderite, and hydrous iron 

silicates (Bates and Jackson 1987:671; Judson et al. 1987:385).  It is mined in the Lake Superior 
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mineral district in the Midwest: Minnesota, Wisconsin, and Michigan (Bates and Jackson 

1987:671; Judson et al. 1987:385).   

 Taconite, according to Rick Ruhanen, a geologist with the Minnesota DNR-Division of 

Lands and Minerals (personal communication 2007),  is a lower-grade iron ore formation that has 

25-30 percent iron content and has not been oxidized, enriched by natural processes.  This 

compares to 50 percent or more iron content of natural iron ore of higher grade.  Higher grade ore 

sources in the Minnesota and upper Michigan iron ranges became depleted during the 1950’s, 

making the cost of underground mining prohibitive.   

 Lower grade ores, such as taconite, are obtained and processed for modern use and 

purposes through a concentration process called “beneficiation.”  The process involves 

pulverization, the use of powerful magnets to extract the 20-30 percent iron ores, and then 

concentrating them into 60-65 percent iron by removing waste materials.  The taconite powder is 

then “agglomerated,” mixed with water and clay to form balls, and then kiln-fired into hard 

pellets conducive to shipping.  Taconite reserves are said to be immense, and a form of taconite 

can be readily found in the iron ranges.  It is actively mined today at the Mesabi Iron Range in 

Minnesota (2006-2007:1-15:  http://www.geo.msu.edu/geo333/iron ), a range extending for 100 

miles.  It is a chert-magnetite rock that is a very hard and tough material, from the Biwabik Iron 

Formation.  Though obliterated through modern mining of these areas, there was once evidence 

of prehistoric mining of these iron minerals (Ruhanen: personal communication 2007). 

 A mineral formation that is relevant to this study is the occurrence of iron concretions, 

mentioned from time to time in the archaeological literature as being observed at various types of 

sites.  Reference in the archaeological literature has been made to “paint cups” which are the 

outer enclosure “shells” of host rock for the ocherous inner material used as a paint or pigment.  

The inner portions of concentrated cementing material are often of a deep red hue or a variation 

http://www.geo.msu.edu/geo333/iron
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of that color, and of a soft, porous, earthy texture, or other ochre colored sediment.  This inner 

mineral combination may have been crushed to form a powder and used as a pigment when 

mixed with a carrier agent such as oil or fat. 

 Concretions are often described as hollow, disc-shaped bodies of rock that range in size 

from one millimeter to as much as sixty centimeters, with an average size of eight centimeters 

(Bundy 1956:12).  These may also range in size from a centimeter or less to a meter or more at 

maximum dimension (Leet et al. 1982:105).  Alternatively, they may also be spheroidal and may 

range in size from a centimeter or less to a meter or more at maximum dimension (Leet et al. 

1982:105).  Concretions are composed of such cementing agents as calcite, dolomite, iron oxide, 

or silica (Judson et al. 1987:451; Leet et al. 1982:445).  Goethite is frequently the “cement” in 

concretions (Waters 1992:37).  Leet et al. further explain these as “a local concentration of the 

cementing material that has lithified a deposit into a sedimentary rock. Lithification refers to the 

process by which unconsolidated rock-forming materials are converted to consolidated or 

coherent state (Leet 1982:451).   

 The center of the formation may contain goethite, limonite, magnetite, or combinations of 

iron oxide minerals.  Bundy notes that in Indiana, magnetite occurs as finely disseminated grains 

within the interior shells of concretions (Bundy 1956:7) as well.  These may range in color from 

deep red to browns of various shades or may display concentric banding of color.  The outer 

“shell” of the concretion may have color ranges of blues, blacks, or greenish-blacks depending on 

their mineral composition or the body of rock in which they are formed (Bundy 1956:10-13).  

Bundy found concretions to be abundant in areas of Indiana and common within lenses of shale, a 

sedimentary rock formation (Bundy 1956:12).   

 Bundy (1956:13) describes two processes by which concretions were formed.  Most 

concretions are hollow, formed around inner surfaces of red goethite, plastic clay balls, and plant 
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remains, forming “nuclei.”  The clay balls are not necessarily confined to the concretion, and may 

form in bedding planes as tiny (less than one millimeter) ovules.   Dehydration and shrinkage 

cracks may form in the concretion allowing for migration of iron hydroxides via a channel.  

Another method suggested by Bundy is that circulating ground water and springs can allow a 

vehicle for movement of iron hydroxides into and out of the hollow spaces via the shrinkage 

cracks.  Fine grained magnetite can be found disseminated through the goethite within the filler of 

the hollow spaces in some areas. 

 To summarize, red ochre, as known in archaeological contexts, will include some form of 

iron-containing mineral.  It may be an oxide or hydroxide of iron combined with other molecules 

of rocks and minerals in several combinations.  These combinations may be bonded strongly or 

loosely, and may be modified by environmental processes.  Their formation process and structure 

will determine their appearance on the ground’s surface within sedimentary, metamorphic, and 

igneous rock, or as deposits in soils.  Commonly, there are several mineral combinations that may 

be identified as ochre including hematite, magnetite, ilmenite, limonite, or goethite primarily.  

These may be found as components of sand and gravels, as particles in soil, as concretions, or as 

bands, layers, or lenses in sedimentary deposits of limestone or shale particularly in Indiana.  

These may also be found deposited in and along stream and river beds, along lake beds and 

margins, or on ground surfaces once modified by water bodies and glaciation.  Ochre may be 

found in shades of bright to deep blood red, yellow and browns, as black to blue or dark green, or 

combinations of these depending on their formation and depositional environment.  Essentially, 

then ochre is not necessarily of one pure form or color. Rather it is important more for its color 

variation, its mineral content, and its malleability for what purposes it was intended and collected. 
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Glaciation and Its Influence  
 
 Where did prehistoric people obtain hematite and its related iron-oxide cousins, known as 

red ochre?  This is a question of provenance of such material.  The provenance for the artifact of 

red ochre is the location of origin of the material from which that artifact was made.  Rapp and 

Hill note that in geoarchaeological terms, this means “the geographic-geologic source of the raw 

material…that is, a specific geologic deposit—usually a quarry, mine, geologic formation, 

outcrop, or other coherent and bounded geologic feature” (Rapp and Hill 1998:134).  Herz and 

Garrison (1998:204) note that because some rocks had more desirable properties than others, 

mining developed early as did demand and early trade patterns.  Thus as people found some 

natural resources more to their liking, special effort was developed to make these available. 

 The significance of identifying source materials has far-reaching implications.  For 

example, location of source material can provide information about trade between prehistoric 

peoples.  It can provide information about materials that held special value and worth to people 

about whose daily lives we have little information. This information can provide insight into 

special purposes for which certain materials were obtained and used.  According to Shaffer 

(1992:21)  localization of groups of people centered near certain resources during the Early and 

Middle Archaic periods.  These led to networks of exchange after 3000 B.C.  Exchange systems 

have been demonstrated by the presence of geologic materials that are provenienced far from 

their known sources (Binford 1963: 104-107; Converse 1979: 49;Erlandson et al. 1999:517).   

 Some lithic materials were more desirable and had special purposes such as flints and 

ores, or there were exotic materials such as shell.  Materials such as these have been found in 

archaeological sites representing a special purpose or a highly specialized form.  They have 

limited source sites, which can lead to more questions, more archaeological problems to solve!  

Weak descriptions of red ochre in early accounts of its cultural occurrence contribute little to the 
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knowledge about source locations.  It cannot be assumed to have come from distant trade 

locations nor can it be presumed that there were well-developed trade routes established for this 

material, as is more evident with rare rocks, minerals, shells, and other materials.  

 The physical environment in which prehistoric man found himself at the end of the 

Pleistocene was diverse and dynamic.  It presented him with many opportunities and challenges.  

His economic and personal lifeways, both well-established and newly-adaptive, individual and 

cultural, were being challenged for survival.  In Midwestern America, as in other parts of the 

world, this was true to a great extent due to the long, profound climatic and ecological effects of 

glaciation.  Indisputably the greatest influence on Holocene environments was the last great ice 

age, the Pleistocene, and in North America the Wisconsin glaciations periods.  Unarguably one of 

the greatest influences on prehistoric cultures was the environment people occupied after that 

time.  Related to the current study of the availability of red ochre in these environments, some 

discussion of glacial history is in order, since this would have affected both exposure of sources 

and transport.  

 The study of glacial chronology and extent is not new.  From the late nineteenth century 

on geological science has used available methods to piece together glacial extent and behavior of 

the Laurentide Ice Sheet in the United States.  Since that time glacial geology has expanded in 

knowledge, types of studies, and most of all diverse and advanced methods of study (Gillespie et 

al. 2004:1).  These authors note that of all the dating and study methods now available 

radiocarbon dating remains the most important tool.  Glacial sequences are not as simple as once 

thought.  Use of facies models, geophysical studies of lake basins and subsurface stratigraphy, 

oxygen-isotope records from oceans, studies of modern glacial settings, behavior and 

interpretation, and further study of glacially deposited landforms, stratigraphy, and ice margin 

positions are just a few of the sources and methods of study today.  More technical mapping 
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processes such as topographic graphics, digitally-produced models as well as remote sensing, 

improved drilling, and geophysical techniques have added greatly to the data bases available 

today (Gillespie et al 2004:3). 

 Looking back to some of the earlier glacial studies, in a riveting, graphic description of 

Indiana’s Pleistocene glacial period, Blatchley describes the glaciers from the Canadian uplands 

spreading over the northern United States with a thickness ranging from hundreds to thousands of 

feet.  During the Pleistocene periods of advance and recess, great supplies of minerals, rocks, and 

boulders were ground off, moved forward by glacial advance, and deposited over large portions 

of southeastern and central Indiana (Blatchley 1903:76), as well as the northern one-half of the 

state.  In addition, numerous lakes and streams were formed due to glacial processes, resulting in 

minerals being redeposited from areas to the north throughout glaciated areas via moving 

meltwaters. 

 From 1895-1903 geological mapping of the state of Indiana was done by the Indiana 

Geological Survey, and gathered from old government surveys.  This survey and subsequent 

mapping confirmed by later work that the central and north-central portions of the state of Indiana 

are buried beneath a heavy mantle (50-200 feet thick) of glacial drift (Blatchley 1903:13-14).  

This left few bedrock outcrops visible over a large part of the state, except where waterways have 

cut away to leave bluffs or steep hillsides where rock strata can be seen.  However at that early 

date, there was no attempt to show various soils or glacial deposits due to data not being available 

to the state geologist (Blatchley 1903:13-14, 33-34).  Blatchley characterizes approximately the 

lower one-third of Indiana as revealing underlying rock, mainly due to the absence of late 

glaciation in this area.   

 Indiana’s glacial geology was first outlined in 1922 (Gray 2000:1) by C. A. Malott, both 

from earlier work done by others as well as his own research.  Today, the general mapping of 



70 
 

 

topographic physiography of Indiana has changed little from early maps.  Assessment techniques 

and scaling provide improved knowledge of the early groundwork.  Physiographic sections of 

Indiana’s geology, largely created by the most recent Pleistocene glaciation period, consist of 

four regions within the state of Indiana.  These include first the Northern Moraine and Lake 

Region in the northern part of the state, with topography resultant of glacial action and deposits 

(Gray 2000:1).  The Maumee Lake Plain Region is encountered in the northeastern part of the 

state.  The Central Till Plain Region encompasses the central part of the state, and again Gray 

notes that glacial action is the dominant cause of modification to this area.  However, the till is 

not as thick uniformly over this area and bedrock can be found, especially along streams (Gray 

2000:1).  Finally, the Southern Hills and Lowlands Region in the southern part of Indiana was 

least affected by the latest Wisconsin glaciation, and bedrock is visible in many areas (Gray 

2000:1).  Pre-Wisconsin glacial advances covered some areas not covered by Wisconsin 

glaciations, depositing their lode of till deposits and modifications to landscape in other areas 

(Gray 2000:7).  More detailed information and subdivisions are available by this author.   

 Cumings and Shrock (1928:33-35) describe the possibility that northern Indiana was 

similar topographically to present-day southern Indiana during pre-glacial and Pleistocene 

glaciations.  The “drift,” or glacial till has been estimated to be an average of 70-100 feet deep, 

north of the Wabash River Valley and as much as several hundred feet thick over other previously 

glaciated areas of the state.  Erd and Greensburg (1960:10), making a similar observation later in 

the 20
th
 century,  note that a thick “mantle” of unconsolidated glacial drift, later gravels, sands 

and mud cover approximately two-thirds of the state and may be as much as one-half mile thick 

in places.   

 Continental glaciers, some areas of which were two mile thick ice sheets, smoothed the 

countryside by removing soils, grinding the surface of bedrock and leaving characteristic ground 
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and end-moraine, till, and outwash deposits over time (Thwaite 1946:12).  The Pleistocene 

continental glaciation was such a process, leaving rock and soil debris many hundreds of miles 

from sources.  The glacial till, called by some glacial drift and defined as an unstratified and 

unsorted complex of materials deposited directly by ice, (Gray 2011:3; Thwaite 1946:11) was 

deposited over two-thirds of Indiana during that time.  It remains over much of that land surface 

today.  

 Wayne notes (1956:45-46) that generally glacial deposits are thicker over bedrock 

valleys.  Bedrock surface height can also produce variations in till thickness and topography 

(Gray 2000:8; Wayne 1956:46).  Till deposits also vary in composition and depth due to varying 

ages of glacial advance and recession (Gray 2000:6) produced by overlapping glaciations over 

great time spans.   

 Glacier movement has many physical components.  One action that partially accounts for 

rocks and minerals being redeposited far from their original bedrock source is gravity flow.  

Simply explained, the visible part of a glacier plays only a part, mainly in the overall weight of 

the glacier on its lower levels, and as a recipient of freeze/thaw activity of the climate in which 

the glacier exists.  The greatest period of change occurs in summer when the winds are warm 

(Thwaite 1946:6).  The lower zones of the glacier are plastic, and this layer is what is in contact 

with underlying rock.  Earth creep occurs during periods of thawing.  The lower portion becomes 

like a very viscous liquid under great pressure.  Gravity flow occurs due to the force upon this 

liquidity parallel to the bottom of the glacier, or in the direction of the slope of the rock basement 

(Thwaite 1946:12).  Fracture and shearing occur in the land forms under the glacier which flows 

slowly over long periods of time, sliding along an inclined base.  The more pressure from the top 

of the glacier, the greater is this flow (Thwaite 1946:1-3).  This is a simple, generalized 
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explanation, but it illustrates how large quantities of soil and rock can be altered and moved over 

great distances as a function of long periods of time. 

 Deposits made by streams formed by melting glacial ice are called “outwash,” or outwash 

plains.  These contain “blankets” of both well-sorted and poorly-sorted gravels, boulders, sands 

and silts (Thwaite 1946:11).  These streams can form under the glacial ice, as well as along the 

sides of the glacier as melting occurs.  The characteristics vary, but the result is outwash deposits 

and re-deposits of rock debris in fluvial and lacustrine outwash, as well as morainal distribution 

of rock, soil, and other formations (Thwaite 1946:11-12).  An Indiana example of this is found in 

Erd and Greensburg (1960:38), who explain that secondary sources of hematite would have been 

supplied by stream gravels and occurred near some erosional contacts as an earthy variety. 

 The glacial history of Indiana is long and diverse, having led to repeated deposits of till 

materials from areas far to the north of Indiana.  Two major glaciations dramatically affected the 

topography of Indiana in most recent millennia, the Illinoian and the Wisconsin.  The mean age of 

deglaciation of the Illinoian ice sheet was approximately 135,000 years ago (Richmond and 

Fullerton 1986:185; Wood et al.2009:383) with a time span estimated at 170,000 to 108,000 years 

(Wood et al. 2009:375).  Initially the Illinoian reached and covered most of Indiana except for a 

pie-shaped area on the south, southwest boundary of the state.  During this era of the Illinoian, a 

large, sweeping ice-flow lobe flowed across central Indiana into central Illinois in a southwesterly 

direction (Wood et al. 2009:382) and south into the lowlands along the Wabash River in Indiana 

(Wood et al. 2009:374) .  Importantly to this study, this author notes that the ice covering western 

Indiana during the Illinoian came from the north, out of the Lake Michigan lowland.  Eastern and 

central Indiana as well as west-central Indiana was covered by ice and debris from areas far to the 

northeast (Lindsey 1966:32-33).  Mapping of the older Illinoian boundaries in Indiana has proven 

problematic due to lack of clear visibility over thousands of years of weathering and due to the 
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deposition of glacial materials of the younger Wisconsin glaciation overburden (Gray et al. 

2011:4). 

 The last Pleistocene glaciation to affect topography in central Indiana was the Wisconsin 

glacial period, with its Early, Middle and Late advances.  The presence of this ice sheet with its 

several lobes in Indiana is known to have covered the northern two-thirds of the state.  Gray 

(2000:1) indicates that the margins of this ice flow had retreated to northern Indiana by 

approximately 15,000 years ago.  This glaciation was characterized by several different ice flows, 

or lobes, that did not simultaneously cover regions of the state.  At times the various lobes 

crossed paths, which resulted in “considerable stratigraphic and topographic complexity” (Gray 

2000:1-2).   

 The largest of the lobes of the late Wisconsin glaciations was known as the Saginaw 

Lobe with its sublobe of East White.  It originated in what is now northern Michigan between 

present day Lakes Michigan and Huron (Gillespie et al.2004: 5).  The next most influential lobe 

for this thesis was the Huron-Erie Lobe (Gray 2000:2) with its sublobes Miami and Scioto, 

originating from just east of the Saginaw Lobe.  It includes ice movement from the Georgian Bay 

region (northeast of Lake Huron), Ontario, into the Lake Erie basin and the Lake Huron basin 

(Fullerton 1986:23).  This ice sheet also covered much of western Ohio.  Finally the last glacial 

lobe contemporary with the Late Wisconsin glaciation was the Lake Michigan Lobe, originating 

north of present-day Lake Michigan and having at least four sublobes (Gillespie 2004:5).   

 All in all, moraines, kames, outwash plains, kettles, streams and lakes, boulders, and most 

of all glacial till, both sorted and unsorted, are evidence of the presence of these various glacial 

lobes and varying time periods of their advances, recessions, overlaps and demise.  In study areas 

well north of the Midwest, this ice sheet was stable from 23,300 to 14,800 years ago.  In central 

and east-central Indiana and western Ohio, there was the beginning of  widespread deglaciation of 
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the various lobes of this ice sheet beginning approximately 23,200 years ago, ranging 

approximately from 20,000 to 17,200 years ago, with the peak at 18,900 years ago (Glover et al. 

2011:402-403).  A study based on inorganic sedimentation samples, pollen samples, and 

radiocarbon dating was carried out for a study area from east-central Indiana to central Ohio by 

Glover et al. (2011).  A widespread warming phase can be documented between 18,600 – 16,000 

years ago, with peak of pollen and other organic deposition at 16,800 years ago.  A second peak 

in climate change occurred around 13,200 years ago, corresponding to the end of a regional 

pollen zone.  Glover et al. estimate dates for the late glacial period to the early Holocene in the 

Midwest between 16,000-11,000 years ago.  By 12,000 years ago all of the sites in their study 

area were deglaciated, with the ice sheet entirely in retreat by 11,500 years ago (Glover et al. 

2011:409). The United States Geological Survey in 2007 placed the end of the Pleistocene, 

beginning of the Holocene at 11,477 (± 85) years ago on the Geologic Time Scale.  Landscape 

and natural resource changes are documented by lacustrine sediment core samples in the Glover 

et al. study.  The International Commission on Stratigraphy  places the Pleistocene/Holocene 

boundary at 11,784 years ago as described by Walker et al. (2009:3-17) based on the NGRIP 

Greenland ice core data and listed on the Global Boundary Stratotype Section and Point (GSSP 

Table) (www.stratigraphy.org/GSSP/index.html). 

 Differing till compositions are the result of glacial action and overlap of the Huron-Erie 

and Lake Michigan Lobes and the recession of the latter beginning about 15,000 years before 

present.  These glacial lobes extended far south into Indiana, covering much of the state, leaving 

behind till deposition of various depths, erosional areas, moraines, streams, rivers, lakes, glacial 

outwash formations throughout most of Indiana. These formations are present today (Gray 

2000:1, 5) as they were during the post-Pleistocene era.  Suffice it to say that millennia of glacial 

http://www.stratigraphy.org/
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action have supplied the state with abundant availability of rock and minerals from thousands of 

miles from their sources. 

 With this geological background in mind, what sources of red ochre would have been 

available to the people who included it with the cremated remains of their numbers in the 

McCullough’s Run cemetery?  Research supports that red ocherous and related materials were 

available to people who used this place.  Drawing from the geological information previously 

given on iron oxides, there were numerous sources that were available for this Archaic 

population, both through regional and local sources.  Finding the exact, original provenance of 

these materials found in Indiana glacial deposits would prove difficult unless it was so chemically 

distinct as to point to a specific source.  Even then, wide source variability as well as intrasource 

variability would make pinpointing an exact source difficult and costly if not impossible by 

today’s methods. 

 Bartholomew County, the location of the McCullough’s Run site in south-central Indiana, 

has recorded occurrences of hematite in adjacent counties, as well as in counties within an easy 

distance from the site.  Erd and Greensburg (1960:38) document ocherous hematite near the 

Vermillion River in Vermillion County.  One area in particular where meltwater affected the 

mineral visibility is in Vermillion County where the Vermillion River flows.  In 1765, Colonel 

George Croghan observed ocherous hematite near the Vermillion River.  The county and the river 

were so named because of the iron-stone, or earthy carbonate of iron, that could be found there in 

the shale beds, visible in bands of six to ten inches thick (Cox 1869:134). 

 Hematite and related iron oxides are common, even abundant, in Indiana.  An earthy 

variety of hematite, occurring in ocherous masses, has been recorded in many of the south/south 

western counties of the state (Erd and Greensburg 1960:38).  A likely source of this material is 

reported to be from the lower part of the Pennsylvanian Mansfield Formation near its erosional 
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contact with the underlying Mississippian formations.  In addition to its prehistoric availability, 

this stratigraphic source was utilized in Indiana’s early history as a source of iron ore (Erd and 

Greensburg 1960:38).   Therefore it can be assumed that since it was recognized during early 

historic times, that it was likely in evidence prior to that time.   

 Hematite occurs in Greene County near its boundary with Owen County near Fish Creek. 

In Owen County an irregular bed about one foot thick has been located at the contact of Beech 

Creek Limestone and the Mansfield Formation.  In Daviess and Martin counties hematitic and 

limonitic ochres are known.  Material identified as red ochre is documented in Dubois County, 

where it occurs as a mined material that was ground for pigment at Ferdinand, Indiana. Hematite 

is recorded in Parke County. Hematite concretions have weathered from shale in Clark and 

Jackson Counties.  Small spherical concretions of limonite and hematite have weathered from 

sandstones in Monroe County. Finally, these authors note that hematite and its related minerals 

have been found and reported as of 1960 in Clark, Crawford, Daviess, Dubois, Floyd, Fountain, 

Greene, Jackson, Lawrence, Martin, Monroe, Montgomery, Owen, Parke, Perry, Scott, and 

Vermillion Counties in Indiana, in at least enough abundance to be remarkable or reportable.   

These locations are reflected in the Geologic Setting map pictured in Erd and Greensburg 

(1960:11).   

 As for Bartholomew County itself, the Soil Survey of Bartholomew County speaks to 

glacial history (Hardesty 2004:219-223).  The county is believed to have been exposed to and 

affected by at least three glacial periods: the pre-Illinoian, the Illinoian, which are said to have 

covered the whole county, and the Wisconsin, which covered the eastern half of the county.  The 

glaciers covering the county were thought to be thin and near the southernmost limit of advance.  

The river terrace’s gravel and sand deposits are slightly younger than the Wisconsin till materials, 

being left by glacial meltwater.  There are some bedrock exposures known in the county, 
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consisting of shale, siltstone, limestone, and dolostone, with rock units in the western direction 

being successively younger.  The Soil Survey describes these rocks as having weathered to form 

residuum and being composed of clays, iron oxides, chert, and other materials.   

 The oldest glacial deposits in the county are described as consisting of a reddish outwash 

at least 250,000 years old, pre-Illinoian or Illinoian in derivation.  This is concentrated in the 

northwestern section of the county and consists of deposits mostly of reddish sand in the form of 

low linear ridges.  These are interpreted as crevasse fillings formed by meltwaters in depressions 

in stagnant ice sheets (Hardesty 2004:222). 

 Other locations are among more recently recorded cases.  Cochran reports hematite at site 

12Sp18 in Spencer County (Cochran 2009: personal communication).  Stream gravels, cobbles 

would also have been a likely source for this material as well as nodules found in local soils.  The 

latter source was confirmed personally.  Clifty Creek, adjacent to McCullough’s Run site 

(12B1036) was found to have numerous samples available.  Also, during a trenching project in 

Bartholomew County unrelated to 12B1036, nodules of hematite-like material in the form of 

concretions were recovered within a few feet below the surface soils by this writer.   

 Goethite as found in Indiana is commonly a massive and extremely fine granular, usually 

cryptocrystalline, mineral/rock substance (Erd and Greensburg 1960:32).  (Cryptocrystalline is a 

textural term for a rock consisting of crystals that are too small to be recognized or separately 

distinguished under an ordinary microscope (Bates 1987:158).  Erd and Greensburg (1960:32) 

locates goethite within geode formations of the Edwardsville Formation and the lower part of 

Harrodsburg Limestone.  Goethite has been documented in an altered state in Brown County 

geodes and is described as having a blackish-brown color (Erd and Greensburg 1960:32), both as 

nearly perfect spheres and as slender, rod-like crystal formations.  From Monroe County, goethite 

occurs with other minerals in quartz geodes as small velvety-brown micaceous plates (Erd and 
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Greensburg 1960:32), with micaceous meaning samples resembling mica and capable of being  

split into thin sheets, similar to mica (Bates 1987:419).  It also occurs as a surficial red coating on 

pyrite.  It has been found in sandstones and shales of the Mansfield Formation as concretions, 

with the inner parts containing goethite and finely disseminated magnetite (Erd and Greensburg 

1960:32).  The counties in Indiana for which Erd and Greensburg document the presence of 

goethite are Brown, Decatur, Lawrence, Monroe, Montgomery, Wayne and Wells.  Again several 

of these locations are adjacent to, or within reasonable distance from, Bartholomew County. 

 Erd and Greensburg assert that limonite describes naturally occurring hydrous iron 

oxides.  In Indiana, it occurs in all types of sediments from Ordovician shales to gravels, sands, 

muds, and soils found in modern times.  Typically formed by weathering of such minerals as 

pyrite, it is also found in large quantities in bog-iron deposits.  These deposits were documented 

throughout the state for economic reasons during the first half of the 19th Century as previously 

mentioned (Erd and Greensburg 1960:39). 

 Limonite in Indiana occurs as layers (some as hardpan, also known as bog-iron, in lake 

bottoms, marshes and peat bogs where it can be as much as two feet thick), lenses, and 

concretions.  This is common in Mississippian and Pennsylvanian sediments.  Borden shales 

(Scott, Clark, and Floyd counties in Indiana) have produced limonite in association with siderite 

and hematite in concretions and bands; it has also been reported as “twisted bands” within 

sandstone in Perry County.  Erd and Greensburg (1960:40) document limonite as found 

abundantly at the base of Pennsylvanian Mansfield Formation outcrops in the following counties 

in Indiana: Vermillion, Parke, Vigo, Clay, Owen, Greene, Monroe, Lawrence, Martin, Orange, 

Crawford, and Perry (Erd and Greensburg 1960:40). 

 Important to this study is the identification of provenance and properties of red ochre.  

Red ochre, or hematite, and its various forms of iron minerals were available to prehistoric 
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peoples.  It has been seen to have apparently had a myriad of purposes for them.  The provenience 

of the red ochre artifacts has also been from a variety of site types, locations within those sites, 

and in various forms.  It is possible though not totally practical to sample many source sites.  

Some of these source sites of hematite, red ochre, are archaeological sites themselves, such as 

prehistoric mines that have been documented.  Other sources are more general or not known at 

all, such as ochre found very far from any known source material, outcrop, or mine in till or 

streambeds.  Hence, it is unlikely that that all potential sources could be sampled for this 

particular artifact material.  This is true of the ochre found at McCullough’s Run Site in 

particular.  As Rapp and Hill point out, some lithic materials are usable without any chemical or 

physical processing, such as obsidian and some types of chert used for prehistoric tools.  Others, 

however, are highly processed such as materials used in production of ceramic vessels and ores 

such as copper (Rapp and Hill 1998:134-135).   

Provenance  
 
 With the advent of an ever-increasing variety of scientific methods in the latter half of the 

20th century that could be used to assign provenance to lithic and ceramic artifactual materials’ 

sources, some methods have been used rather successfully.  Other methods require highly 

analytical, involved processes not always easily, economically practical or easily available to the 

archaeologist.  Differentiating subtle sources can prove difficult unless they are geochemically 

distinct.  Narrowing the field of possibilities of provenance of these materials is often done with 

field and lab methods that are available to any archaeologist or geologist, or they may include 

more highly analytical methods.  Thus, identification of procurement sites or locales has proven 

elusive to archaeologists (Stafford 2003:71). Some discussion of sourcing ochre is in order here 

to understand why more was not done to source the samples from the McCullough’s Run site. 
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Rapp and Hill suggest that there are three major components of provenance determination for 

rocks and minerals.  These are (Rapp and Hill 1998:134-135): 

1.  Locating and sampling for analysis all potential source geologic deposits for the 

artifact material in question; 

2. Choosing an analytic method that has the sensitivity and scope to provide diagnostic 

signatures for each geologic deposit as well as for the artifacts; 

3. Choosing a statistical or data-analysis technique that can evaluate the data and then 

assign artifacts to source deposits. 

Rapp and Hill observe that the first component has two inherent problems (Rapp and Hill 

1998:135).  First, it must be established that the artifact is in pristine, original condition, that it 

has “not undergone any chemical or physical alteration that would invalidate direct comparison of 

it with the same component material from known deposits.”  Secondly, “all potential source 

deposits must be adequately represented in the database for a confident assignment of provenance 

on the basis of chemical or physical patterning.”  Herz and Garrison note that many rocks and 

minerals may appear to be homogenous materials.  However, at the molecular level, samples may 

consist of varying mechanical and chemical mixtures in an infinite variety of proportions.  

Techniques of analysis such as Xray diffraction can reveal the mineral combinations and trace 

elements (Herz and Garrison 1998:194), but it is not always handily or economically available to 

archaeologists.  Due to the infinite trace elements and inclusions, it is likely near impossible to 

source some materials once they have been removed by weathering, either mechanically or 

chemically, from their sources.  There are just too many variables. 

 Examples, though few, do exist in which ochre procurement sites and other sourcing 

information resulted.  One example is that of Tankersley et al.  In the analysis of Sunrise Red 

Ochre  X-ray diffraction was used to identify the source of red ochre from an Early Paleoindian 
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archaeological site in Wyoming as a prehistoric mining location producing distinctive varieties of 

specular and earthy hematite (Tankersley et al. 1995:185-194).  Historically the Sunrise, 

Wyoming, mine was in operation from 1898, with height of production in the 1920’s of a 60% 

iron content (Stafford et al. 2003:72) iron ore.  Copper mining was also done in the same area 

prior to the discovery of the iron ore deposits (Stafford et al. 2003:72).  However the high-grade 

ore deposit was known and mined long before that time by Early Paleoindians (Tankersley et al. 

1995:185).  During mining of earthy hematite, a crevice occurred exposing a prehistoric mining 

operation for the material that measured about two by three by four meters in size.  

Hammerstones found there suggested extraction of rock materials rather than red powdered 

hematite visible on the ground surface.  This site was subsequently destroyed by mining 

operations.  However, another prehistoric red ochre mine was found nearby in the late 1930’s by 

the landowner, Powars, and he collected the Paleoindian artifacts that weathered out of the 

exposed surface along a railroad grade over the next 20 years (Stafford et al. 2003:74).  During 

subsequent limited excavation headed by the University of Wyoming, hundreds of Paleoindian 

chipped stone and bone tools were found in association with Paleoindian specular and earthy 

hematite and drusy quartz mining stratum (Tankersley et al. 1995:186-187).  

 Similarity of these artifacts to those from the Hell Gap site, about 10 km north of the 

mining site, were observed.  That site has been comparatively dated to the Goshen cultural 

complex, approximately 11,000 years old, or ~9,000 B.C.  When samples of the ochre from Hell 

Gap (a six-gram nodule of hematite and a cortical bone fragment covered with red ochre) were 

analyzed, exciting results were found.  Based on x-ray diffractometry, the specular hematite 

nodule was very similar in chemical composition to that of the Sunrise mining site (Tankersley et 

al. 1995:192).  Using the same analytical methods, the ochre residue from the bone sample was 

found to be identical to the earthy variety at Sunrise (Tankersley 1995:192). 
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 Another study sampled known red ochre source sites in the western United States, some 

of which were known to have evidence of prehistoric procurement activities associated with 

them, and some of which were other deposits that were highly visible and available to the authors.  

These latter deposits did not show evidence of prehistoric procurement but seemed likely possible 

sources.  These red ochre samples underwent external-beam particle-induced X-ray emission, or 

PIXE analysis.  Advantages of this type of analysis are that it is a “non-destructive” process 

(often used in ceramic analysis), requires minimal sample preparation, and requires only a short 

time to produce results.  The resultant data shows geochemical variability of samples with major 

and trace element composition (Erlandson et al. 1999:520).  The authors concluded that 

quantitative geochemical analysis of red ochres has the potential for use in reconstructing 

prehistoric resource use, trade and travel (Erlandson et al. 1999:523) with further evaluation 

being necessary for internal variation within samples provenanced from the same source. 

 In 1969, Paul Mikkola attempted to identify physical properties of red ochre found at the 

Pomranky site (Mikkola 1969:23).  The site, a red ochre cemetery of the Late Archaic period 

located near Midland, Michigan, was studied by Lewis Binford in 1963 (Binford 1963:89-108).  

A complete chemical analysis was not carried out due to the foreign material within the sample 

(Mikkola 1969:23).  Under microscopic examination, the author was able to separate the ochre 

into four groups: 1) the ochre matrix, composed of a rhombohedral reddish sesquioxide, opaque 

particles identified by the reddish color; 2) parent quartz (SiO²), described as angular to semi-

angular quartz particles, translucent, and of a red-brown color under magnification in white light; 

3) foreign quartz, or rounded quartz particles that are opaque to light without the characteristic 

reddish color of the matrix; and 4) foreign material such as other oxides, silicates, and organic 

matter (Mikkola 1969:23).  
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 Further study of the Pomranky red ochre revealed that the particles bonded well when 

water was added, leading to the assumption by the author that clay was present in the sample, 

though not seen microscopically.  When mixed with distilled water, the pH of the mixture was 

7.0, the same as that of the distilled water.  This led the author to think the clay was of a very low 

percentage.  Though differential thermal analysis was not available, Mikkola surmised that the 

Pomranky ochre was a form of limonite (2Fe ²O³) or a mixture of hematite and limonite.  

Approximately half the sample was attracted to a low-powered magnet.  Mikkola notes that 

hematite is not naturally magnetic but can become so when exposed to a reducing atmosphere, 

such as is produced by heat from burning charcoal or hardwoods.  He also thought that the sample 

was all magnetic but that the impurities contributed to interference.  Mikkola concludes that the 

Pomranky red ochre is a low-grade earthy iron-oxide material made up of hematite, earthy 

mixtures, and quartz that has been crushed to reduce particle size and exposed to reducing 

conditions such as heat (Mikkola 1969:24).   

 Referring to Rapp and Hill and their components of provenance determination, choosing 

pristine geologic samples from till origin is quite problematic.  Therefore there are many 

difficulties in determining sources of glacial till components.  Chemical and mechanical 

weathering during transportation as well as after deposition can lead to inaccurate or variable 

information between till minerals and their proposed source material. 

 One study used chemical fingerprinting to minimize these variables and inaccuracies.  

Chemical fingerprinting is a process of chemical analysis of trace elements consistent with a 

geographic origin for unique identification (Karls 2005:5).  Possible sources of minerals can be 

determined by distinguishing characteristics between trace elements of detrital minerals (Karls 

2005:5).  Magnetite is one mineral to which chemical fingerprinting has been applied.  Karls cites 

that magnetite, abundantly found in glacial till and resistant to pulverization and physical glacial 
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weathering, has been used to determine distances till traveled in some cases.  It is also known that 

magnetite percentages decrease as it is moved futher from its source due to additional sediments 

being added to the till (Karls 2005:59). 

 Karls traces ice flow of the Wisconsian glaciations and the Laurentide Ice Sheet (23,000-

10,000 years before present), the Superior, Erie, and Huron lobes of which affected the north-

central and northeastern two-thirds of Indiana, or about eighty percent of the state (Karls 

2005:15).  The more recent advances of the Miami Sublobe, approximately 20,000 years before 

present, and its morainal deposits are the focus of her study.  Citing geological sources of 

magnetite from Canadian provenance, she asserts these are potential sources of the minerals 

found in northeastern Indiana till (Karls 2005:8-15).  This ice sheet contains many igneous and 

metamorphic rock particles of Precambrian age.  The southern-most border of the Laurentide Ice 

Sheet is partially located in south-central Indiana, including areas well south of Indianapolis, with 

major re-advances occurring approximately 21,000-14,800 years before present (Karls 2005:15, 

18).  Karls used a bar magnet to separate magnetite from other detrital material.  Among these 

samples was a magnetite-hematite material (Karls 2005:25-26).  Her findings confirm that the 

older moraines in her study indeed had likely sources (provenance) of magnetite from north of 

Lake Huron and south of James Bay, Canada.  These moraines were originally deposited by 

glacial outwash movement vertically, then horizontally in a southwesterly direction into 

northeastern Indiana as the Salamonie, Mississinewa, and Union City moraines approximately 

15,500 years before present. (Karls 2005:64-65).  

 Areas of Indiana have been surveyed geologically for well over a hundred years.  Many 

types of iron-containing rocks have been located.  State geologist E. T. Cox in 1869 reports 

several of these that can be found yet today.  In Vermillion county, for example, in western 

Indiana, was found large quantities of carbonate of iron within underlying shale beds.  He 
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describes a thickness of 6-10 inches exposed by erosion from stream beds and creeks.  In a 

number of areas of Vermillion County were found “considerable quantities of iron-ore (Cox 

1869:134).”  There was enough supply to profitably run a blast-furnace for processing that was 

halted due to the “breaking out of the rebellion,” presumably the Civil War.  (It is also noted in 

this volume that before early settlers arrived, the terraces above waterways, a.k.a. prairies in this 

account, were clear of trees.  This early author asserts that the Aztecs or Mound Builders, whose 

mounds are numerous in that region, cleared these areas by their annual fires (Cox 1869:138-

139).)  The ore is found in nodules and irregular layers or “bands” having a 33% iron content.  

Many nodules could be found in ravines (Cox 1869:167).  Clays covered with fine and coarse 

gravel, small boulders, and iron-stone nodules, at thicknesses of 100 feet comprise drift 

formations.  Some of the sands are noted to be “ferruginous” and produce ‘streak.’  Camp and 

Richardson (1999:188) describe thin layers of rusty nodules that are the source of reddish-brown 

iron oxide stain seen on weathered surfaces of the Mansfield formation, which are quite 

commonly found.  Again, these were mined in the early years of Indiana within southwestern 

locales.   

 If Cox’s early assumptions are even partially correct about annual fires spreading across 

areas of countryside, woodland and prairie, the effect of high temperature heat from such fires 

would have caused the red coloration to soils, sands and local rock till that contained iron to 

become more brilliant red and more visible.  Thus early visitors to Indiana who practiced these 

methods of clearing land would have had an obvious source of iron-containing rock from the 

extensive tills to utilize for their purposes. 

 Some nuggets of native copper and galena are also found in creeks and the Little 

Vermillion River.  The author notes that the nearest source of such metals is northern Illinois, 
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southern Wisconsin, and Lake Superior copper mines (Cox 1869:167).  Other areas of Vermillion 

County are noted to display iron-bearing sandstone and concretionary beds.  

 Limonite is also found in quantities along banks of the Wabash River in heavy, compact 

beds.  It is described (Cox 1869:170) as hydrated oxide of iron, with beds being two to three feet 

thick, with thick masses a foot thick lying along the bank.  The author estimates it to contain 

forty-five percent iron.  All in all, this early survey attributes possible mining to the early Indians 

of galena; most importantly, though Vermillion County and the adjacent area of Illinois were 

apparently quite well endowed with several forms of iron ore, both in the till and in outcrops and 

larger underground deposits. 

 Lindsey (1966:131) asserts that the Pleistocene drift that covers about 80% of Indiana at 

various depths has been a source of extensive mineral production.  However, the metal mineral 

resources available in Indiana such as iron-producing ores are too small and impure for modern 

commercial production.  This is especially true when compared to these areas of mineral 

resources in states north of Indiana, a likely provenance for some of Indiana’s till.  Before 1900, 

iron furnaces were known in Indiana, using “residual limonite” that had weathered from lower 

Pennsylvanian and upper Mississippian sandstone lenses and concretions (Lindsey 1966:152).  

These were mostly surface collections of limonite that were hauled in horse-drawn wagons to the 

furnaces and then processed.  Another source was bog iron, as previously described.  This occurs 

in peat and marl bogs, especially in northern Indiana, which were formed by bands of mud and 

limonite lining the bottoms of bogs more than a foot thick.   

 There is no way to determine the extent of ancient acquisition and exploitation of till 

minerals by prehistoric people.  We know that these materials are abundant yet today, and likely 

were more so post-Pleistocene.  What about provenance of these materials such as hematite and 

related rocks at their bedrock sources?  For example, copper is one mineral that, despite no 
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bedrock sources, has been found in Indiana (Cox 1869:170; Lindsey 1966:151) in unconsolidated 

outwash sands and gravel in front of moraines along glacial sluiceways.  These have been 

glacially transported and deposited in at least 18 counties in Indiana.  Pieces are larger further 

north and diminish in size further south.  There are even documented copper artifacts in 

archaeological literature as far south in Indiana as Jay County (Lindsey 1966: 495) with other 

instances as far as the Ohio River.  Whether these were fashioned from trade copper or till copper 

is not known.  There are mining sites active today in the Lake Superior region for copper and iron 

ores in the Upper Peninsula of Michigan that are likely sources for these materials in abundant 

amounts.  It is documented that these abundant sources of minerals were available, known, and 

exploited prehistorically.   

 Some researchers believe that seeking a source supply for lithic raw materials was the 

initial reason humans entered an otherwise unknown, uninhabited area (Purdy 1984:119).  Those 

who used stoneworking technology would have sought quality materials for their tools, if for no 

other reason than durability.  Some quarry sites are known archaeologically, and some are only 

parts of legends that accompany modern mineral deposits currently being mined.  Perhaps 

outcrops were the initial sightings that led to further exploitation of these resources.  Implements 

of mining and procurement activities have been found archaeologically for both siliceous and iron 

oxide materials.  Thermal alteration of lithic materials (Purdy 1984:122) was known and 

practiced far back into prehistory as evidenced by chert technologies.  It is not inconceivable at 

all that this could have been applied to other rocks and minerals, both accidently and 

intentionally.  How remarkable it must have seemed when iron-containing rocks transformed to a 

blood-red color in the presence of fire! 

 Ancient mining is known in many areas around Lake Superior.  A map drawn in 1862 for 

the Smithsonian Institution locates many of these along Point Keweenaw, Michigan, a mineral 
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range (Whittlesey 1862:1).  These have been located as pits in and across the mineral range, as 

well as in drift gravels along with sundry stone and wooden tools used to mine and process the 

minerals (Whittlesey 1862:18, 19, 20, 22, 25).  Many of these were used for the extraction of 

copper, from veins (Whittlesey 1862:6-13) in trap rock and from large expanses of gravels 

(Whittlesey 1862:14-16).  The latter were not found to coincide with bedrock sources but were 

glacially produced.  Some of the trap rock that contained copper veins was within strata of “red 

conglomerate of great thickness” which alternated in beds of red sandstone (Whittlesey 1862:10).   

 With very limited scientific dating methods in the late 1800’s, Whittlesey relied on tree- 

ring dating, as well as comparison and deduction from regional chronologies of the time, to 

estimate age of the mining sites.  He estimated the age of these miners of copper at 500-600 years 

prior to the 1800’s (Whittlesey 1868:28).  How surprised he would be to learn of the likely 

ancient dates of thousands of years prior to his time via radiocarbon dating methods!  

 As previously mentioned, taconite is a form of iron that is mined in the Lake 

Superior/Upper Peninsula of Michigan mineral region.  Mining locations occur in Minnesota, 

Wisconsin, Michigan, and eastern Canada, as well as on other continents (Judson 1987:385).  

Rick Ruhanen, a geologist who works for the Minnesota DNR-Division of Lands and Minerals 

(personal communication), describes taconite as the rock from which “red ochre” hematite 

formed by weathering processes and sedimentation.  Further, it is a chert-magnetite rock that is 

very hard.  It is currently mined from the Mesabi Iron Range in Minnesota (geographic name for 

the area of mines) and from the rock formation known as the Biwabik Iron Formation.  It 

stretches over a range of approximately 100 miles.  There are many sources of hematite in this 

area from different mines, with somewhat varying mineral compositions.  Some is waste rock 

from currently inactive mines (Rick Ruhanen, personal communication 8/8/2007 and 8/21/2007). 

One area that would have been known and likely been accessed by prehistoric people is within 
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two miles of the “hill of three waters.”  It would have provided a natural outcropping of the rich 

red hematite.  The “hill of three waters” is a point, according to Ruhanen, on the continental 

drainage divide where one can stand and see the Mississippi River, Hudson Bay, and Lake 

Superior drainage system (Rick Ruhanen, personal communication 8/21/2007).  Back on topic, 

the area was rich in resources that were likely transported in the form of glacial till during the 

Pleistocene, and later obtained and transported for trade by humans who inhabited the area. 

 One area of the Midwest that cannot be overlooked as a source from which iron oxides 

and related minerals have appeared, both as original source material and within tills and other 

glacial deposits, must also be discussed.  This area is known world-wide, and furnishes the 

standard by which other iron ores are compared.  The Lake Superior region of the Great Lakes is 

that area.  More information is included here to furnish a glimpse of the enormity of this source.  

 The richest iron formations in North America lie in the Lake Superior region of the Great 

Lakes.  The Midwestern states where these formations are located are Minnesota, the Upper 

Peninsula of Michigan, and parts of Ohio.  One such formation, the Marquette Iron Range, was 

first recognized by geologist in the 1840’s by Douglass Houghton, Michigan’s first state 

geologist, and William A. Burt, an early land surveyor.  Noticing strange movements of their 

compass near present day Ishpeming, Michigan, they were shown iron ore by a native Indian near 

what is now Nequanee, Michigan (Schaetzl 2012).   

 The iron ores near the surface zones in Precambrian rock in the northern Great Lakes 

states averaged about sixty percent iron (Schaetzl 2012).  The term “iron formation” is used for 

rock containing greater than fifty percent iron.  The upper few hundred feet of exposed iron 

formations are richer, with a higher percentage of iron than lower rock (Schaetzl 2012).   
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 The formation of these high-concentration iron formations is explained by Randall 

Schaetzl, professor of Geography at Michigan State University (with permission).  During the 

first part of the Precambrian era, named the Huronian, thick sediments were laid down in a 

shallow sea trough that covered the Lake Superior region.  Thick sands, muds, and lime were laid 

down and accumulated, over which great masses of iron minerals accumulated, either by 

chemical action or by iron forming-bacteria, or both.  Vast thicknesses of sand and iron sediments 

were built up during this Huronian (Early Proterozoic) Precambrian period over millions of years.  

It has been found that these rocks were broken up, faulted, and even turned upside down in some 

areas.  These formations extend hundreds of miles and range in depth from 500-2,000 feet.  This 

formation process is thought to have stopped about two billion years ago, with this particular 

formation being absent from younger rock sequences.  Professor Schaetzl believes this to be due 

to a major change in earth’s chemistry that involved the development of an oxygen-bearing 

atmosphere on earth.  Simplifying, iron is more soluble in an oxygen-deficient atmosphere and 

was present in large quantities during the formation period.  With atmospheric change, iron was 

not present in ocean waters (formation location) due to its insolubility in the presence of oxygen-

rich environments. 

 The amount of iron within rock such as exists in Michigan’s Upper Peninsula and Lake 

Superior region varies.  It is thought that the convoluted and jumbled nature of the impermeable 

lower rock has contributed to the higher concentration of iron in some areas (Schaetzl 2012).  

Through weathering and through leaching of non-iron minerals, downward percolating water has 

allowed for higher rock to be richer in iron concentrations.  The lower rock has acted as a sieve to 

facilitate filtrating water, sand, and other minerals.  During long ages of exposure to surface water 

and processes, the older areas of Precambrian rock were eroded, leaving great mineral deposits of 

iron-rich rock, noted initially west of present-day Marquette, Michigan. 
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 Professor Schaetzl goes on to explain that iron formations are composed of chert 

(biochemically precipitated quartz) and iron minerals, and have an extremely variable appearance 

(Shaetzl 2012).  Despite this variability, they are rich in iron minerals, which constitute nearly 

half the volume of the rock, are banded in appearance, and are of chemical-sedimentary origin.  

Further, some consist mainly of chert, some of chert-hematite, and some of jasper-hematite, as 

well as other minerals including magnetite, siderite, and hematite (red in color).  

 It is not a question then of finding sources of iron-containing minerals for prehistoric 

people as far back in time as the early Holocene.  Its abundance in Indiana may not have been as 

obvious or visible as it was in the more core areas of Cole’s and Deuel’s Red Ochre Culture in 

areas of Illinois, Michigan, Wisconsin, Minnesota, and Ohio.  But it was made available by the 

natural processes described, via the thousands of years of glaciation over Indiana landscape.  

Where culture dictated a need, prehistoric man found a method and a source to satisfy the need. 

Geological Assessment Tools 
 
 Physical properties of rocks and minerals are a set of descriptors that geologists and soil 

scientists use to assist in identifying various specimens.  Alone, these cannot accomplish that 

task, but taken as a set they can narrow the field of possible minerals or combinations that make 

up igneous, metamorphic, and sedimentary rock.  With this information the geologist can further 

assess possible sources and likely combinations for various specimens when they are found away 

from an obvious parent source.  Although sourcing may require more involved testing and 

enhanced scientific procedures, preliminary assessments of physical properties can yield 

important comparative data. 

 Most geology textbooks delineate physical properties adequate for archaeological use in 

describing rock specimens found within cultural contexts.  They include color, streak, luster, 
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hardness, texture, magnetism, and density or specific gravity.  These assessment tools are defined 

and described here and have been a major tool for a good portion of the work in this thesis. 

 Color is the initial consideration in identification of rock and mineral.  It is an obvious 

yet ambiguous tool in identification of geologic specimens.  More pure minerals may reflect 

characteristic color.  For example, minerals of high iron or magnesium content may reflect red, 

green to black color to the naked eye.  Yet these minerals may be found in minute amounts in 

specimens formed under various geologic processes.  In such cases, a specimen may contain 

several minerals that will affect coloration, thus making specific identification difficult for a 

given specimen (Plummer et al. 1999:40).   Chemical impurities or changes in a specimen over 

centuries of weathering and human processes can also affect color as an identifier.   

 Leet et al. (1982:23) go so far as to say that color is not a reliable property in identifying 

most minerals, yet it is strikingly characteristic for a few minerals.  Among those that they 

mention, magnetite is referred to as “iron black.” Impurities in specimens can affect the 

variability of color.  These authors distinguish geologic usage of the term dark as being used 

when referring to dark gray, green, and black; these mineral combinations usually contain varying 

amounts of iron as predominant.  Light-colored mineral combinations contain aluminum as a 

predominant element and include purples, deep red, and some browns. 

 One method of distinguishing various soil profiles and horizons within those profiles is 

by using the Munsell Soil Color Chart.  This is useful not only to archaeologists but to to soil 

scientists and geologists in the field and in the laboratory and has been recommended for use in 

anthropology and forensics to match skin, eye and bone color.   It is a standardized chart that is 

easily used to ascribe a color value to a rock, mineral, or soil sample.  The Munsell color charts 

use a set of standardized names and shorthand letter/number designations to assign hue, value, 

and chroma to a particular sample (Waters 1992:43-44). 
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 To elaborate, hue is the dominant spectral color of red, yellow, blue, or green, and is 

designated by a number and letters (Waters 1992:43-44), such as “R” for red, “YR” for yellow-

red, and “Y” for yellow (Munsell 2000:1-4).   The letter designation is preceded by a number 

from 0 to 10.  As the numbers increase, the hue becomes more yellow and less red.  For example, 

5YR is in the middle of the yellow-red hue, which extends from 10R (Zero YR) to 10 YR (Zero 

Y) (Munsell 2000:1-4).   Value is the relative darkness or lightness of the color, and is designated 

by a number from 0 (absolute black) to 10 (absolute white) (Waters 1992: 43-44).  Thus the 

numbers progress from darkest to lightest (Munsell 2000:1-4).  Chroma is the purity of a color, 

also designated by a number (Waters 1992:43-44) from zero (neutral grays) increasing to about 

20, which is never really seen in soil (Munsell 2000:2). 

 Waters cautions that there is a level of subjectivity to the use of Munsell Color Charts, 

and that results should not be taken as precise in all cases (Waters 1992:36).  Operator variability 

in observations, light quality, moisture content of samples, and dimensions of areas of color are 

possible factors of variability.  However Munsell Color Charts have become the “standard” since 

the 1950’s. 

 The introduction to the Munsell Soil Color Chart, “Determination of Soil Color,” offers 

information from the U.S. Department of Agriculture Handbook 18—Soil Survey Manual in the 

use of the Munsell Soil Color Chart.  To decrease the probability of subjectivity of the tester, 

there are suggestions to assist in matching color of sample (i.e., soil, lithics) to the color chart 

chip.  If the sample seems to lie between two color chips, it should be matched to the closest color 

match.  However, decimals can be used within the value notation, i.e., a color between 5YR 5/6 

and 5YR 6/6 can be noted as 5YR 5.5/6.  Further refinement is possible in this manner.  It is 

recommended during field use, however, that the “nearest color chip” be determined.  Extreme or 
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dominant colors should be noted in the case of mottled samples of soil or mineral/rock samples 

with multiple color particles.   

 Waters includes in his discussion of soil color formation, which would apply as well to 

that of rock, especially sedimentary rock, some of the chemical mineral combinations that are 

applicable to this paper.  He notes that “iron oxides are good indicators of sediment and soil-

forming environments because the iron-oxides include several different minerals which have 

different colors” (Waters 1992:37).  Hematite directly contributes to the red color of soil, as does 

goethite, the most common iron oxide in soils.  A Munsell hue of 10YR to 7.5YR is common for 

goethite, which is not dependent on climatic zones (Waters 1992:37).   

 Hematite (Fe2O3), formed at low temperatures according to Waters (1992:37), is usually 

blood-red with a Munsell range from 5YR to 5R.  A parent rock with high iron content in a drier, 

warmer climate will contribute to and favor soils higher in hematite, more so than goethite.  This 

situation seen in soils can be an indication of a parent rock with high iron content subjected to 

changes in environmental conditions. 

 Maghemite, another iron-oxide found in soils and rock, is noted to be midway  between 

goethite and hematite in Munsell color hue (2.5YR-5YR) (Waters 1992:37).  It is formed through 

oxidation of magnetite, is ferromagnetic, and is attracted to a magnet.  It can also be formed when 

other iron oxides are exposed to fire, with limited oxygen supply and in the presence of organic 

material (Waters 1992:37). 

 Thus, color is one of several tools that should be considered in mineral or geologic 

identification.  There are a few examples of the Munsell Color Chart being used to describe 

samples of iron-bearing minerals and soils from archaeological sites, including Barham (1998: 

703-710) and Nornberg et al. (2004:85-98).  
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 Streak is a property of a mineral’s color in its finely powdered form (Leet et al. 1982:35).  

The pulverized mineral exhibits a color that is considered more reliable than merely observing the 

specimen’s color in solid form (Plummer et al. 1999: 40).  Leet et al. (1982:23) state that “streak” 

in powdered form is constant despite mineral variability in color in solid form.  Scraping the edge 

of the mineral sample across an unglazed porcelain plate can reproduce streak that is a more 

reliable diagnostic of the mineral’s color than in solid form (Plummer et al. 1999:40).  This author 

cautions, however, that silicate minerals may not be tested by streak as the porcelain is harder 

than the silicate.  It may not leave streak, or it may crumble against the porcelain. 

 Luster is described as the quality and intensity of light as it is reflected from the surface 

of a mineral specimen (Plummer et al. 1999:40), how the mineral appears in reflected light (Leet 

et al. 1982:418).  The description of this property is best compared to familiar substances or 

objects for universal understanding of luster.  Plummer et al. (1999:40) describe luster as metallic 

or non-metallic, and earthy.  Metallic luster may be very shiny (compared to chrome on a car) or 

less shiny (compared to a broken surface on a piece of iron).  Non-metallic luster includes 

vitreous or glassy: having a glazed appearance such as the broken surface of a piece of glass.  

Plummer notes that most silicate minerals have this characteristic, including feldspars, quartz, and 

mica, which have a shiny, glassy luster (Plummer et al. 1999:40).  Earthy luster is more 

characteristic of clay minerals, compared to the surface of unglazed (modern or historic) pottery.  

Plummer et al. (1999:40) suggest that this is the least common of luster descriptions. 

 Leet et al. (1982:418) list several kinds of luster using items commonly known to most 

people that are helpful as mineral descriptors.  These include Metallic (of metals), Adamantine 

(of diamonds), Vitreous (of a broken edge of glass), Resinous (of yellow resin), Pearly (of pearl), 

and Silky (of silk).  Bates and Jackson (1987:392) add that terms such as metallic or resinous 

refer to the general appearance, whereas terms such as bright or dull refer to intensity of luster. 
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 Hardness:  The physical property of hardness can also help to identify a mineral 

specimen in the field.  The property of hardness as described by Plummer et al. (1999:40) and 

Leet et al. (1982:23) refers to its “scratchability.”  Scratchability is determined by scratching the 

smooth surface/face of one rock or mineral with the sharp edge of another (Judson et al. 1987: 24-

25).  Hardness is determined by the atomic arrangement and binding forces of the mineral 

elements.  

“The stronger the binding forces between the atoms, the harder the mineral (Leet et al.   

1982:23) and the less likely the specimen is to be scratched on its surface.”   

 

Leet et al. illustrate this point with the following table, where “H”=Hardness (Leet et al. 

1982:23). 

 

Range 

 

Scratchability 

H < 2.5 Will leave mark on paper; can be scratched by fingernail 

2.5 < H < 3 Cannot be scratched by fingernail; can be scratched by penny 

3 < H < 5.5 Cannot be scratched by penny; can be scratched by knife 

5.5 < H < 7 Cannot be scratched by knife; can be scratched by quartz 

7 < H Cannot be scratched by quartz 

Table 3-1.   Hardness chart 

 Common objects can be used in the field to test for hardness via Moh’s Hardness Scale.  

This is referred to as a relative scale of hardness because hardness is determined relative to 

scratchability by those objects higher in the scale, and relative to minerals identified as having a 

particular hardness.  Using Moh’s Hardness Scale the hardness of a rock or mineral sample may 

be determined relative to other common items of known hardness.  It can be used both in the field 

or in a lab setting as an inexpensive initial assessment to identify or compare samples.  Both 
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Plummer et al. (1999:40-41) and Leet et al. (1982:415-416) references have been combined for 

the following description of Moh’s Hardness Scale: 

SCALE MINERAL TEST 

1 Talc Softest 

2 Gypsum  

2.5  Fingernail 

3 Calcite Copper coin 

4 Fluorite Knife blade or glass 

5 Apatite Knife blade or glass 

5.5-6  Knife blade or plate glass 

6 Orthoclase  

6 Feldspar Steel file 

6.5-7  Steel file 

7 Quartz  

8 Topaz  

9 Corundum  

10 Diamond Hardest 

Table 3.2  Combined hardness scale 

 

To illustrate, the hardness of a fingernail on Moh’s Hardness Scale is 2.5; if a scratch can be 

made on the smooth surface of a mineral/rock with a fingernail, that mineral’s hardness is less 

than 2.5.   A knife blade or steel nail is considered to have a hardness of greater than 5 on this 

scale, depending on the steel alloy.  Ordinary window glass is considered slightly harder than a 

knife blade, unless it contains lead, in which case it is considered much softer.  Window glass not 

containing lead can be used similarly to a knife blade in a test of hardness.  A tempered steel file 

used for filing metal is considered to have a hardness of 6-7, and a porcelain streak plate common 
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to geology lab settings is considered 6.5 in hardness (Plummer et al. 1999:40-41).  Leet et al. 

(1982:415) note, relatively speaking, that a number 7 on the scale is 7 times as hard as 1; 9 on the 

scale is 9 times as hard as 1.  However, a 10 on the scale is about 40 times as hard as 1. It must be 

kept in mind that composite rocks, containing more than one mineral, may carry contradictory or 

varying degrees of hardness depending on their contributing mineral attributes. 

 Leet et al. (1982:415) list the following hardness ratings for minerals/rocks pertinent to 

this study: 

 Limonite has a hardness of 5-5.5  

 Goethite (bog iron) has a hardness of 5.5 

 Hematite has a hardness of 5.5-6.5 

 Magnetite has a hardness of 6 

 To summarize, each of the listed minerals will scratch all those lower in hardness number 

on the scale, and will be scratched by those of higher number in the scale, and those higher in the 

scale have greater hardness and will scratch those lower in the scale.  Herz and Garrison 

(1998:197) add the following useful hardness standards to the earlier scale, progressing from 

softer (lower number) to harder: 

 Fingernail (2+) 

 A copper coin (3) 

 Steel knife blade (5+) 

 Window glass (5.5) 
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 Steel file (5.5) 

 Ductility, the strain at which fracture or faulting occurs (Bates and Jackson 1987:200), 

and malleability, a mineral’s ability to be plastically deformed under compressive stress, such as 

hammering (Bates and Jackson 1987:399), are terms also added to the dimensions of hardness.  

That is, they refer to workability of the raw material as it is manufactured into an artifact, 

undergoing some deformation without rupturing or failure of the material to obtain the desired 

form (Herz and Garrison 1998:197).  These authors illustrate this point in that materials with high 

ductile and malleable characteristics include copper, gold, and silver whereas iron, tin, and lead 

are low in these attributes. 

 Texture may be used to initially separate forms of rock when describing rocks composed 

of pure mineral or composites of minerals.   Bates and Jackson (1987:681) refer to texture as “the 

general physical appearance or character of a rock, including the geometric aspect of and 

relations among its component parts or crystals.”  These authors delineate the size, shape, and 

arrangement of the constituent elements of sedimentary rock, or the crystalinity, granularity, and 

fabric of constituent elements of an igneous rock.  Texture is applied to smaller, microscopic 

features as seen on a smooth surface of a homogenous rock or mineral aggregate.  Texture is 

defined in Murck et al. (1996:53) as “the overall appearance produced by the size, shape, and 

arrangement of its constituent mineral grains.”  Further texture descriptions by this author 

include: 

Platy, layered or flaky texture—mineral grains are flat, parallel to each other, similar in 

appearance to a deck of cards.  The various minerals may be unevenly distributed, 

concentrated into specific layers.  An example of a distinctly layered texture produced by 

parallel, flattened mineral grains, characteristic of many metamorphic rocks is gneiss, 

which consists of feldspar (pink), quartz (gray), and mica (black). 
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Grainy—mineral grains are homogeneous, more or less the same size.  An example of 

this is oolitic limestone, a sedimentary rock, in which the grains are all about the same 

size.  

 Leet et al. (1982:58) define texture by the type of rock sample, such as igneous, 

metamorphic, and sedimentary.  In igneous rock, depending on the volume (both the size and 

shape of the magma body), viscosity, and rate of cooling, mineral grains may be larger and more 

visible to the eye (granular) or they may have an aphanitic texture in which mineral grains present 

are too small to be identified without a microscope.  Very rapid cooling of igneous rock, such as 

that ejected from volcanic activity, will produce a glassy texture, due to the very rapid 

temperature change/cooling.  Porphyritic texture is a mixture of large grains of minerals 

(phenocrists) that have cooled at varying degrees of temperature and are encased in a more fine, 

or smaller grained, matrix known as ground mass (Leet et al. 1982:59).   Sometimes this 

combination of phenocryst and ground mass has a dark red or purplish general color. 

 Leet et al. (1982:120-121) describe the texture of metamorphic rock.  Metamorphic rock 

may contain particles of a single, more uniform rock type that may be found at varying distances 

from the index, or pure source, rock.  These are called regional metamorphic rock and have 

undergone physical and/or chemical changes.  They have re-formed due to heat, pressure, and 

chemically active fluids--agents of metamorphism (Leet et al. 1982:452).  Most rocks subjected 

to heat and extreme pressure (Leet et al. 1982:120-121) during regional metamorphism will 

exhibit parallel layers of flat or elongated mineral grains.  This is referred to as foliated, from the 

Latin root for “leaved” or “leafy,” consisting of thin sheets.  Thus, metamorphic rock is 

commonly classified as foliated or unfoliated.  Foliated may be aphanitic as well, refering to rock 

grain that cannot be distinguished by unaided eye, or only distinguished microscopically.  

Unfoliated may be more granular refering to rock texture that is clearly visible. 
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 Borrowing from soil science, several other descriptors can be used when describing 

small, even microscopic, rocks and minerals at a granular level.  This is especially useful when 

particles are lumped together or in a grouping of various particles from the same provenance.  In 

soil jargon, peds are lumps or aggregates of sand, silt, or clay that are joined or bound together 

(Waters 1992:44).  Peds morphology classifications include (Waters 1992:44-45): 

1.  Platy—structure characterized by particles arranged into flat horizontal 

planes that resemble laminations. 

2. Prismatic and columnar—structures characterized by long vertical columns 

bounded by flat sides.  Prismatic structures have flat tops and bottoms, 

whereas columnar structures have rounded tops. 

3. Blocky—structures resemble imperfect cubes or blocks, with flattened sides 

that fit the shape of adjacent peds; angular blocky peds have sharp edges and 

sides whereas subangular blocky ones have rounded edges and sides. 

4. Granular or crumb—structures refers to irregular surfaces that resemble 

imperfect spheres. 

These ped types, as well as particles of mineral and rock can be further described as to grain size, 

from very fine to very coarse. 

 Cleavage refers to the internal (unobservable to the naked eye) order of a crystal 

(Plummer et al. 1999:43), or the atomic structure of a mineral.  It is indicated by the tendency to 

split apart along certain preferred directions, depending upon that internal structure and bond.  

These planes along which a mineral tends to break are determined by a weaker bond between the 

atoms in certain locations along a plane.  As defined (Plummer et al. 1999:43), “cleavage is the 

ability of a mineral to break, when struck, along preferred directions.”  For example, quartz is 

said to have no cleavage because the bonds between planes are equally strong in all directions.  
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Mica, on the other hand, is easily split apart in sheets as bonds between sheets are very weak, thus 

easily allowing splitting into parallel sheets. Cleavage is a function of foliated texture, especially 

of minerals.  Rocks with foliated texture are described as having four degrees of rock cleavage.  

These include, with definitions by Leet et al. (1982:121): 

Slaty—from French ‘esclat’ meaning “fragment” or “splinter;” cleavage occurs along 

planes separated by distances of microscopic dimensions.  Slate as a type of metamorphic 

rock is produced from low-grade metamorphism of shale or pyroclastic igneous rock.   

Phyllitic—from Greek ‘phyllon,’ meaning “leaf;” the cleavage produces flakes barely 

visible to the unaided eye.  Phyllitic cleavage produces fragments thicker than those of 

slaty cleavage. 

Schistose—from Greek ‘schistos’ meaning “divided” or “divisible;” the cleavage 

produces flakes that are clearly visible.  Cleavage surfaces are rougher than in slaty or 

phyllitic cleavage.  Schists often contain lesser amounts of magnetite and other minerals, 

and all schists are dominated by clearly visible flakes of a platy mineral of which 

hematite is one.  Schist is the most abundant metamorphic rock formed by regional 

metamorphism; it is found in many varieties and can be derived from many igneous, 

sedimentary or lower-grade metamorphic rocks. 

Gneissic—from Greek ‘gneis,’ meaning “spark” for the luster of certain of the 

components, in which the surfaces of breaking are from a few millimeters to a centimeter 

or so apart. 

 Another useful tool in describing texture of small rock particles is found in the Munsell 

(2000) field book.  This is used for soil identification but can easily be adapted and applied for 

general description of microscopic rock and mineral samples.  A spectrum of descriptors from 
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very fine to fine, medium, coarse, and very coarse can be used comparatively, when exact 

measurement is not accessible, or when the particles are too small to measure effectively. 

 Plummer distinguishes fracture from cleavage as a way a substance breaks where not 

controlled by cleavage.  Minerals with no cleavage are referred to as having irregular fracture 

(Plummer et al. 1999:45).  Leet et al. (1982:418) refers to fracture as a type or subset of cleavage.  

He characterizes types of fracture: 

 Concoidal—breakage along smooth curved surfaces like the inner surface of a conch 

shell and as commonly observed in glass when struck.  An example in nature of this is found in 

obsidian, or volcanic glass, when struck (Plummer et al. 1999:45).  This is the type of cleavage 

seen in removal of flakes for stone tools made of chert or flint. 

Fibrous or splintery—along surfaces roughened by fibers or splinters. 

Uneven or irregular—along rough, irregular surfaces. 

Hackly—along a jagged, irregular surface with sharp edges. 

 Magnetism is another property of rocks and minerals, which few have.  Magnetism in 

rock samples is quite complex.  It is not as simple as observing a category of rock for its degree 

of magnetism.  Magnetism in rock and mineral samples has to do with such detail as 

ferromagnetism (iron-like or strongly magnetic properties) (Stacey and Banerjee 1974:1), 

chemical, electrical, and physical properties and reactions over time (O’Reilly 1984:7, 26-27), the 

properties of mineral grains and grain size within samples (O’Reilly 1984:1-29; Stacey and 

Banerjee 1974: 1, 30), the function of temperature and temperature change such as Curie point 

(Leet et al. 1982:221; Stacey and Banerjee 1974:4), atomic structure and molecular fields (Stacey 

and Banerjee 1974:4), hydration and oxidation of samples (Stacey and Banerjee 1974:128), even 
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sample size and origin (O’Reilly 1984:209), and so on.  Much of this is well beyond the realm of 

relevance to this paper.  Suffice it to say that certain iron-oxides such as hematite are common 

minerals that have magnetic properties and that are found in both sedimentary and igneous rock 

(Stacey and Banerjee 1974:35; O’Reilly 1984:22, 26).  Its magnetism is changed by chemical, 

physical, as well as thermal action imposed by both natural and human intervention.  Other 

related minerals mentioned herein are similarly affected. 

 Some explanation of terms is in order here.  Gauss is a term used as a unit of measure to 

describe magnetic field intensity.  It originates from the name of a German 

scientist/mathematician, Carl Frederich Gauss who studied the origins of magnetism and electric 

currents.  He was the first to express the source of magnetic current mathematically in 1839 

(McElhinney and McFadden 2000:6-7). 

 Another term related to this study is remnant magnetism.  As described by McElhinney 

and McFadden (2000:16-17), it is the amount of magnetic properties within a rock, as most rocks 

are essentially non-magnetic in nature.  However they may exhibit minimal magnetic properties 

due to accessory minerals, mainly various iron oxides, within the rock even if a very small 

percentage.  The miniscule magnetization of the accessory minerals is termed fossil magnetism.  

Fossil magnetism may have been acquired at the time the rock was formed and can yield 

information about the direction and intensity of the geomagnetic field in the past.   

 The (natural) remnant magnetism of a rock depends on three things: formation process of 

the rock, history of the rock, and characteristics of the magnetic mineral particles (McElhinney 

and McFadden 2000:16).  To illustrate what might affect remnant magnetism, the history of the 

rock is important.  If it has been heated to a temperature above its mineral’s Curie point (or 

points, depending on the mineral composition of the rock) it may lose its magnetism.  We know 

that rocks and minerals used for red ochre are not of one pure mineral type but are conglomerates 
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of iron oxides and other accessory materials.  If they are used in a cremation process, they would 

be heated beyond their Curie point.  This is the temperature point at which a mineral would lose 

its magnetism, and those rocks would then be without magnetic properties.  Some Curie 

temperatures for rocks and minerals related to this study of red ochre include pure iron at 760º C, 

hematite at 680º C, and magnetite at 580º C (Leet et al. 1982:221; Stacey and Banerjee 1974:4). 

 Another concept that can affect magnetic properties of a rock or mineral sample is termed 

viscous remnant magnetism.  This is a case in which a rock that has no measurable magnetic 

properties can acquire said properties after exposure to an external magnetic field over a long 

period of time.  An example would be samples that are stored or curated for long periods adjacent 

to one another with one being magnetic and one not initially (McElhinney and McFadden 

2000:17).  This leads to implications for changes of magnetism in archaeological samples of red 

ochre that have been stored for long periods of time prior to measurement of their magnetic 

properties. 

 Specific gravity and density, or weight per a given volume, is another physical property of 

a rock or mineral (Plummer et al. 199:45).  One mineral of a given volume may be heavier than 

another mineral of the same volume.  This is due to the denseness of the respective minerals.  

Density is commonly expressed as specific gravity, or the ratio of a mass of a substance/mineral 

to the mass of an equal volume of water at a temperature of 4˚Centigrade (Leet et al. 1982:416; 

Plummer et al. 1999:45).  Things that affect the specific gravity include the atomic weight of the 

mineral, the bonds between the atoms, the purity of the mineral molecules, and the processes by 

which the mineral was formed, i.e., metamorphic or sedimentary.  Liquid water has a specific 

gravity of 1.0, and ice (lighter than water) has a specific gravity of 0.9 according to Plummer et 

al. (1999:45).  Specific gravity or density of a mineral/rock sample is not usually assessed in the 

field, but it is a technique used by geologists to further identify minerals or combinations of 
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minerals in a detrital specimen.  Specific gravity will not be used in this study but differences in 

density of samples can be observed subjectively by observing weight and size of individual 

particles compared to others.  Minerals of interest to this study have the following specific 

gravities according to Leet et al. (1982:417): 

  Goethite=3.3-4.37  

  Limonite=3.6-4.0  

  Magnetite=5.18  

  Hematite=5.26  

 To summarize, archaeologists have found geology and its related field of soil studies of 

great importance.  Not only does geology provide us with knowledge of the environment in which 

archeological sites are found, it gives us a way of communicating what we find in a universal 

terminology.  This terminology is invaluable in describing sites, artifacts, movement of people 

and settlement patterns.  It may also prove useful in differentiating cultural activities and patterns.  

In understanding ferric rock for this paper, and the artifact of red ochre, geological references 

have provided much information that was needed to understand the artifact and the contexts in 

which it is found. 

 The numerous examples of red ochre found at McCullough’s Run cemetery site varied 

considerably, yet all were categorized as red ochre.  To lend some form of organization to the 

assessment of this artifact, these geological tools of assessment were considered during the 

process.  Not all were applicable to all samples, but the consideration of each characteristic 

served to lend order.  The following chapters are the product of that assessment. 

Conclusion 
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 Three major themes can be gleaned from the description of Indiana’s physiography.  

Bedrock throughout the state is not composed of high-grade iron ore deposits and other high-

grade mineral deposits as are found in Midwestern states north of Indiana.  Bedrock in Indiana 

consists of ages old limestone and limestone sequences, dolomite, as well as black and gray shale 

(some more and some less resistant to erosion), sandstones, and siltstone (Gray 2:11-12).  

Secondly, only a small area of the state is not covered by glacial tills, drifts, and outwash 

deposits, also formed over many ages.  The glacial history of Indiana as we know it is due to the 

formation and lifespan of large ice sheets originating far north of Indiana and covering much of 

the state with great and varying depths of minerals and rock found to be infinitely useful to 

humans inhabiting various areas of Indiana after the final ice melts of a mere 12,000 or so years 

before present.  Thirdly, the rocks and minerals both on and under the surface of Indiana’s 

topography have certain properties that can be assessed.  These properties can be used to describe 

and possibly identify certain minerals that were useful to early populations who inhabited Indiana 

lands.   

 As Indiana is known as a melting pot for peoples worldwide, Indiana is also comprised of 

rock, minerals and soils from her surroundings in the Midwest.  Indiana’s resourceful and 

enduring people were preceded by equally resourceful and enduring predecessors prehistorically.  

They too made their way utilizing Indiana’s physical resources to promote and sustain their 

lifeways and cultural expressions.



 
 

 

Chapter 4: The Site: McCullough’s Run, Bartholomew County, Indiana, 12B1036 
 

 

 

Introduction  
 

The archaeological site that prompted this study of red ochre is 12B1036, McCullough’s 

Run site in Bartholomew County, in central Indiana.  The curated material from this site 

contained numerous examples of red ochre.  It was clear upon early inspection of the material 

identified as red ochre that there was no consistent form, color, or amount of the material 

salvaged from this site during excavation.  This chapter will describe the site and provide 

observations and discussions of each of the features studied, enumerated by feature level 

numbers.  Detailed data tables of all red ochre found in four features within the site are found in 

Appendix A of this thesis.    

 Red ochre burial sites are rarely found in central and southern Indiana.  Burial sites of 

this extreme age are also rare.  The abundant red ochre found in features at McCullough’s Run 

may be able to tell us more about the cultural behavior of the people who employed it. 

The Site 
 
 The McCullough’s Run site is identified with the Indiana Department of Historic 

Preservation and Archaeology as Site 12B1036.  The site consisted of 16 cultural features, ten of.
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which were burial pits.  The site was located on an aeolian dune in Bartholomew County, Indiana.  

Information about the site that relates to this study is found in the revised mitigation report of 

“McCullough’s Run (12-B-1036): A Prehistoric Cremation Cemetery, Bartholomew County, 

Indiana” (Cochran 1997).  Cochran advises that this report should be considered a draft report of 

analyses that were completed to date, April 10, 1997 (Cochran 1997:1, 5) 

 

Figure 1 

 

 

Figure 2 

 

 

Cochran 1997:3 
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Figure 3 

 
To summarize, the site was discovered during earthmoving for a housing development on 

the east side of Columbus, Indiana.  James Mohow of DHPA was monitoring earthmoving at the 

site along the northern edge of the Clifty Creek Valley on a rolling aeolian sand dune complex.  It 

was noted that the dune complex soils are rare in the county and comprise less than two percent 

of the classified soils (Cochran 1997:4) representing aeolian deposits mixed with reworked 

glacial outwash (Cochran 1997:5; Schneider and Gray 1966:19).  Further cultural features were 

discovered while earthmoving was being monitored by ARMS personnel John Waldron and Don 

Cochran (Cochran 1997:5).   

Cochran 1997:6 
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 Of the sixteen cultural features excavated and processed from the McCullough’s Run 

Site, five were found to contain ocherous material.  These are described in Cochran’s mitigation 

report as containing “red ocher, chunks of burned clay” (Feature 24) (Cochran 1997:7), 

“abundant ocher throughout the feature,”  “three chunks of red and yellow ocher” (Feature 25) 

(Cochran 1997:9), “flecks of either red ocher or burned clay” in Feature 28 (Cochran 1997:9), 

which also contained an Early Archaic side-notched point and an Oliver Phase sherd, and finally 

“ocher” (Feature 32) (Cochran 1997:10).  Feature 2 also was found to have a small amount of red 

ochre, not described in the mitigation report.  A summation of attributes (Cochran 1997:12) 

mentions, that of the ten cremation features, the commonalities consisted of cremated bone, 

bifaces, and heat fractured lithic artifacts of Wyandotte chert, and “ocher, either as chunks or 

scattered throughout the feature fill” (Cochran 1997:12).  No further description or analysis of the 

ocherous material was reported (Cochran 1997:5, 7, 9-12).   

The finding of ochre at this site places red ochre within Early Archaic time boundaries 

for this region.  Ochre is a trait or attribute of other documented Archaic sites, usually Late 

Archaic in dated sites.  The authors of the original mitigation report stated that six wood charcoal 

and bulk soil samples were submitted to Beta Analytic for radiocarbon dating.  The radiocarbon 

dates (Cochran 1997:13) obtained for McCullough’s Run are shown in Table 4-1, as provided in 

the mitigation report. 

Feature Beta # Date BP Calibrated B.P. 

Ranges                  Median  

                         Probability 

Calibrated B.C./A.D. 

Median probability 

dates B.P. 

(where P is 1950) 

2 
(contained ochre) 

 

098992 8130±70 9139-8996                9083 

9203-9176 

9238-9221 

 

7133 B.C. 

25 
(contained chunks 

of red and yellow 

ochre) 

94794 7870±60 8774-8585                8691 

8846-8840 

6741 B.C. 
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27 94795 570±70      565-530                  591 

     644-587             

A.D.1359 

31 94796 570±50      563-534                  595 

     638-592                        

A.D. 1355 

34 
(contained ochre) 

 

098993 7590±90 8480-8325                 8397 

8516-8493 

6447 B.C. 

38 098994 5480±130 6045-6027                 6265 

6076-6068 

6151-6117 

6410-6176 

4315 B.C. 

       Table 4-1  McCullough’s Run radiocarbon dates 

Red Ochre culture phase sites are rarely known outside its main areas of concentration in 

Illinois, northern Indiana, Michigan, Wisconsin, and Ohio.  In addition, Red Ochre mortuary 

behavior culture sites are typically known during the Late Archaic period as previously noted 

rather than from these early dates at McCullough’s Run site.  Cochran’s report compares 

McCullough’s Run site to one other documented Early Archaic mortuary site in Indiana, 

identified by Curtis Tomak (Tomak: 1978:62-69) as an Early Archaic mortuary site belonging to 

the Jerger Phase.  In reporting the Jerger Site in Daviess County, Indiana, Tomak describes a 

geographical setting not unlike that of McCullough’s Run, though adjacent to a previously 

marshy area rather than a contemporary creek.  Like McCullough’s Run, it is identified as a 

special place, a mortuary site.  The presence of cremated human, as well as animal bone, some 

stained with red ochre, and other burned artifacts cannot be overlooked owing to its similarity to 

materials found at McCullough’s Run.  Since the Jerger Site was greatly disturbed by the time it 

was excavated and described, much data was likely lost that could add to information about the 

presence and use of red ochre by the people of this time period.  However, Tomak does describe 

briefly “an abundance of small cremated bone fragments some of which have red ochre on them,” 

“a mottled area of soil at the edge of Feature 3 which was stained with red ochre,” and finally the 

fill from Feature 3 which contained “a piece of red ochre which may have been shaped” along 
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with other artifacts (Tomak 1978:62, 66).  This report also mentions that the fill of both Features 

9 and 13 was sandy, having a purplish-brown appearance, which may also prove to be evidence 

of an ocherous staining with further investigation (Tomak 1978:67).  The Jerger Site is thought to 

have been active between 6000 and 7000 B.C. (Tomak 1991:1). 

 Tomak references another early site, the Renier Site in Brown County, Wisconsin.  It is 

documented to have been in use approximately 9000 years ago, or about 7000 B.C.  It consisted 

of a burial pit of cremated human bone and heat-shattered spear points of Hixton Silicified 

Sandstone.  It is considered the oldest human burial in Wisconsin.  Birmingham and Eisenberg 

(2000:73) place Renier within the Paleoindian time boundaries for Wisconsin, however. 

 Tomak mentions another site in the region known as the Lawrence Site.  This was a 

habitation site in karsted uplands in the Cumberland River region of western Kentucky, of 

terminal Early Holocene vintage (Walthall 1999:12).  The Kirk Cluster point types found to be 

dominant at this site give an estimated time of occupation to 6200-5800 B.C. in that region.  Of 

the 17 burials found at this site, eleven were part of the Early Holocene component (Walthall 

1999:12).  Ochre was associated with one burial in which it was sprinkled over the cranium of 

one of the adult males, interred in flexed position alongside another adult male.    

 Another undated site that was destroyed before full mitigation could begin was 12Vi60, 

discovered during construction of West Vigo Elementary School in the late 1970’s/early 1980’s.  

What is known about this site is that turkey-tail points were found along with cremated human 

bone, all covered in red ochre (personal communication: Mark Cantin 2006).  Unfortunately that 

is all that is known. 

Burial sites that contain red ochre are rarely known in central and southern Indiana.  

Burial sites of this extreme age are also rare.  The red ochre at McCullough’s Run, an artifact 



112 
 

 

found in abundance there, may be able to tell us more about the cultural behavior of the people 

who employed it. 

Methodology:  

 
 The samples of red ocher from McCullough’s Run had been separated, catalogued, and 

bagged according to provenience of feature prior to this study.  Among the catalogued material 

and artifacts, ochre was documented as present from Features 2, 25, 33, 29B/32, and 34.  Ochre 

from these features was further analyzed for characteristics and geological properties by this 

writer.  Each sample was examined microscopically initially to determine differences in particles 

to make an initial determination of grouping types of particles and to make other observations 

unique to features.  To transport particles from one station of assessment to another and to 

manipulate ochre particles, tools for computer technicians were used due to their precision tips 

and versatility of shapes.  These were available through General Tools Manufacturing Company, 

New York and Canada, produced in the USA, and entitled “Five Piece Tweezer Set # C422” 

made of metal, likely stainless steel.  To contain ochre particles under microscope, an ordinary 

lipped plastic lid was used, as particles tended to roll or “flip” when examined.  All samples were 

carefully contained on a lipped plastic laboratory tray to ensure provenience during analysis.  

Extreme effort was made to both preserve the samples and to avoid any adverse effects of 

examination and manipulation, as these are an invaluable and unique part of the archaeological 

record for red ochre. 

The following characteristics were used to assess and describe ocher samples: 

1. Texture—the overall appearance, or predominant appearance, of the ocher particles.  This 

includes grainy, angular, earthy, or more clay-like features of texture, blocky, fibrous, 

and so on.  Fineness or coarseness was also noted where applicable to sample particles.  
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Some particles contained combinations of textures; these were recorded using the 

predominant texture as descriptor to categorize. 

Luster will be combined with texture when applicable to describe some 

characteristics such as metallic, shiny, or earthy.  Many samples in this study contained 

sedimentary particles.  Some of the sample was of a combination of luster, such as dull or 

metallic, or shiny.  The combination of these descriptors into one category serves to 

describe an overall appearance of the ochre particles as observed microscopically.   

2. Magnetism—a common mechanics or electricians telescopic magnet was used to separate 

ocher particles that possessed magnetic attraction.  The specific tool used was “PIK-A-

NUT Swivel Telescoping Magnetic Pick-up Tool,” a product of R & B, Incorporated, 

Colmar, Pennsylvania, and made in China, item #6999.  Particles that were magnetically 

attracted were separated from those that were not. 

To indicate and record residual magnetism for a sample containing ferrous 

material, a field magnetism indicator was used.  Per the information provided by the 

manufacturer of the instrument used, the Magnetic Analysis Magnetism Detector (known 

as a field indicator) is a small conveniently portable mechanical device that uses a soft 

iron vane that is deflected by a magnetic field.  The vane is attached to a needle that 

rotates and moves the pointer for the scale.  The measurement range of the field indicator 

is usually small due to the mechanics of the device.  The field indicator purchased from 

Magnetic Analysis Corporation (MAC) has a range of from +20 gauss to -20 gauss.  It 

can be used for magnetic particle inspection and is often used by suppliers and fabricators 

to indicate the degree and polarity of residual magnetism in ferrous products.  Measuring 

the magnetic field outside the material/sample, it can determine the direction/intensity of 

the magnetic field.  (Information available from F.O.B. Magnetic Analysis Corporation, 

535 S. 4
th
 Avenue, Mt.Vernon, New York 10550 and website: www.mac-ndt.com ).  

http://www.mac-ndt.com/
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However, this instrument was not available during all the analyses.  The bulk of the 

particles of ochre that were checked with this instrument are noted in the tables.   

3. Weight—An electronic digital scale was used to weigh particles/groups of particles of 

ochre.  This was available in the Archaeological Resources Management Services 

(ARMS) Lab at Ball State University Anthropology Department, now known as the 

Applied Anthropology Laboratories, or AAL.  Prior to each assessment session, the scale 

was balanced accurately for quality control of sample weights following the 

manufacturer’s recommendations.  An ordinary cupcake liner paper was used as a light-

weight container to place on the scale to contain particles of ochre.  The consistent weight 

of this container was 0.42 gm.  The scale was zeroed at the beginning of each session, 

and periodically throughout sessions, subtracting the weight of the paper cup from 

subsequent measurements.   

4. Measurement—Measurement of ochre particles was made with a manually operated 

Kanon millimeter to centimeter ruler of stainless steel, made in Japan, available in the 

ARMS Laboratory, now known as the Applied Anthropology Laboratories (AAL). 

5. Hardness—Moh’s Hardness Scale as previously described was used to determine the 

hardness and ability of the samples of ochre to scratch or be scratched (scratchability). 

This writer’s fingernail was used for the softer testing on the scale.  An ordinary 

copper penny was used as the copper coin on the scale.  An ordinary metal household 

nail was used as a knife blade representation.  Clear glass plates, 5 cm by 2.5 cm, 

purchased from a geological equipment supplier, were used to determine the ability of 

the sample to scratch glass.  A fragment of clear glass jar was used to determine if 

samples could be scratched, as it presented sharper corners than scratch plates.  A steel 

file was available but was found to be unnecessary to be used in assessment of red ochre 

samples. 
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NOTE: The actual archaeological samples were not consistently tested for 

hardness due to their friability in most cases.  Also, streak was not done on all samples 

from the site due to their friability.  These assessments would have been destructive to 

the ochre fragments.  Instead, Munsell values were determined by placing the samples 

on the Munsell Color Charts and recording the nearest or closest color value to the 

sample.  This was not a substitute for assessing hardness or streak, but merely another 

assessment tool when hardness or streak could not be accomplished.  The ultimate goal 

was to record as much information about the archaeological samples as possible in a 

non-destructive manner. 

6.  Color—A Munsell Soil Color Chart was used to determine color of samples.  A new, 

2000 revised washable edition was used consistently to avoid any variation that might be 

produced by more weathered or stained copies.  Samples were examined in natural 

sunlight or in fluorescent overhead lighting available in the ARMS Laboratory, now 

known as AAL or the Applied Anthropology Laboratories.  Effort was made to provide a 

consistent lighting environment for accuracy and consistency of data. 

7. Cleavage and Fracture—Since these characteristics refer to microscopic attributes, or 

those not observable accurately to the naked eye, this characteristic was observed 

microscopically.  The description was recorded in combination with texture.  Some 

samples were best described using terminology such as splintery, irregular, columnar, or 

fibrous, which are self explanatory.  

 

 The number of pieces varied within and between features as to texture and magnetism.  

Initial separation was made on these bases.  By convention, when a large number of similar 

artifacts were involved in analysis, a 10 percent sampling was often used for economy of time, 

and to avoid voluminous redundancy.  As this project progressed, it was realized that this was the 
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most economical means to accomplish the task.  In cases when very numerous pieces of ochre 

within a feature were encountered, at least a 10 percent sample was chosen at random to represent 

that portion of the feature in the data.  In most cases, when the 10 percent sample was less than a 

number of 10 pieces, an exception was made, and all 10 pieces were examined and recorded.  An 

effort was made to choose representative particles of all size ranges and colors within each 

sample to obtain an accurate representation of each category within each feature as to 

characteristics.   

Data Recording   
 
Within each feature studied, there were various levels of excavation, with materials having been 

separated and sorted by standard flotation methods. Tables of recorded data are designed to 

incorporate the cataloguing process that was followed when these materials were curated.  

Therefore, in addition to the feature number, there is a catalogue number that corresponds to 

ocherous artifacts that were located within that feature.  Other information found on the 

catalogued and curated bags is included to help identify the provenience of the material.  This 

will also serve as reference to anyone interested in pursuing more information about this site in 

the future.   

Appendix A contains all the data recorded for the ochre samples in this study organized 

into concise categories of characteristics of the samples.  The tables contain categories of sample, 

with each ochre particle that was studied numbered.  Samples were separated initially by texture, 

which was observed microscopically.  General descriptive terms are used for the various textures 

noted in the samples, revealing another characteristic of comparison.  Magnetism was assessed 

and is denoted in two columns in the tables.  If a particle was attracted to a magnet, showing 

ferromagnetism, then it was listed as magnetic, as either “y” for magnetic (yes), or “n” for not 

magnetic (no).  There were found to be definite differences in the degree of magnetic attraction, 
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which led to the next column being included, with “a” representing highly magnetic, “b” 

representing moderately magnetic, and “c” representing only slightly magnetic.  It was concluded 

by the writer that this was an important delineation among the samples and this seemed to be the 

most succinct manner to present the information. Gauss reading refers to the use of the magnetic 

analysis meter that was recommended after the study had begun.  The remainder of the columns 

in the table are self-explanatory.  Data tables are set aside in an Appendix format to facilitate the 

flow of analysis and discussion. 

All of the features curated for 12B1036 are not represented in this study.  Time and 

facilities available to the writer did not allow for a complete and total analysis of all the ochre 

from the total site.  However at least one feature containing ochre with associated radiocarbon 

dates was analyzed and data presented in this study. Hopefully this makes the data somewhat 

more meaningful, placing it within a time frame in the life of this prehistoric cemetery.   

Following the feature, level, and sample description, a discussion of the ochre sample 

follows.  The discussion reflects information gathered and discussed earlier in this study about 

ocherous material geologically, its properties, forms, and locations. The discussion sections 

incorporate aspects of analysis, what was learned from geological information about red ochre, 

and techniques of archaeological fundamentals.  From these discussions conclusions are drawn as 

to types of material and possible provenance locations from which the McCullough’s Run ochre 

originated. 

Results:  

 
McCullough’s Run Site, 12B1036--Feature description and ochre analysis 

The tables located in Appendix A list the results of the examination, analysis and data 

recording of the characteristics of the red ochre from McCullough’s Run Site, 12B1036.  Features 
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2, 25, 32/29B, 33, and 34 were examined and recorded.  The format for each curated level sample 

in Appendix A is listed as follows: Feature number, level/curation number, label wording from 

curation bag, a brief description of that sample followed by a detailed table of data.  Observations 

will be made in discussion format for each level of the particular feature, following the feature 

and level description.  The reader is free to reference the data within the tables in Appendix A and 

the geological information previously explored to follow discussions.  

The analysis data from only Feature 34 was summarized.  Due to time constraints and the 

need to provide an example for further studies of ochre as an artifact, only one Feature was 

chosen for a detailed summary on which conclusions are based.  Feature 34 provided examples of 

ochre representative to a specific time period of this site.  It provided a date of origin to illustrate 

the depth of time in which the practice was employed and what resultant material might be found 

archaeologically after cremation and re-deposition.  With the analysis and data recorded thus far 

for the other features, future research could be completed in a similar manner.  As newer 

scientific techniques of analysis and data processing are employed, there is ample room for more 

in depth conclusions to be drawn about ochre use in prehistoric cremation burials, and 

particularly that material at McCullough’s Run prehistoric cemetery.   
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Feature 2: 12B1036 
 
Feature 2 is described as a circular pit, one meter in diameter, and approximately 22 cm. deep.  It 

was located near Feature 1.  A small portion of the south side of the feature was destroyed by 

earthmoving equipment.  The feature fill was “very dark, little identifiable carbon,” and soil 

samples were saved.  Feature fill contents consisted of cremated human bone, with cremated 

remains being very small and equaling 301.5 grams.  The fill also contained juvenile human teeth, 

along with other small fragments of human bone, and heat-damaged lithic artifacts of Wyandotte 

chert.  One St. Albans point and two partial bifaces of Muldraugh chert and Wyandotte chert, 

reconstructed from heat-fractured fragments were also found.  Radiocarbon dates for this feature 

were BP 8130 ±70 noted as being consistent with Southeastern dates for Bifurcate Tradition 

components (Creasman 1995:7-1, 7-8). 

Feature 2:    95.56.2.11   (12-B-1036)   East 1/2, level 1; Excavated 7/21/95 DAK, Floated 

8/28/95.  Heavy Fraction, Magnetite” 

Of the ochre particles in this feature, 85% of the total was magnetic.  A total of eighteen pieces 

were sampled, analyzed and recorded by convention, a representation of at least 10% of the total.  

Refer to Table A-1 in Appendix A for data. 

Earthy texture=53 Total weight=0.97 gram 45 extremely magnetic=0.91 gram 

8 non-magnetic=0.06 gram 

# sampled=15 

Granular texture=1 Total weight=0.02 gram 1 highly magnetic=0.02 gram # sampled=1 

Blocky/columnar 

texture=2 

Total weight=0.25 gram 2 highly magnetic=0.25 gram # sampled=2 

Table 4-2. Feature 2: 95.56.2.11 Ochre overview 
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Discussion:  

Feature 2 

The close proximity of Feature 2 to Feature 1 is noted on the map of the Draft Report of 

McCullough’s Run Site (Cochran 1997:6).  Both were located on the highest area of soil within 

the whole site, and they were the only two features found at that elevation.  Feature 1 had been 

more damaged by earth-moving equipment than Feature 2, which only sustained a loss of a small 

portion of the south side of the feature.  Perhaps the damage to the two features is reflected in the 

amount of human remains.  Feature 1 contained only 84 bone fragments (50.1 grams) recovered 

whereas Feature 2 contained 810 bone fragments (274.92 grams) (Cochran 1997:7, 19). 

Despite the damage, both features were approximately one meter in diameter, and Feature 

1 was twenty centimeters in depth whereas Feature 2 was 22 centimeters in depth.  Other 

similarities in these two features included very dark to black feature fill, neither with very much 

identifiable carbon.  Both contained heat-damaged lithic artifacts of Wyandotte chert, and both 

contained heat-damaged artifacts identified as St. Albans (Early Archaic) artifacts.  Both features 

contained what is described as very small pieces of cremated human bone, each containing the 

remains of one individual (Cochran 1997:19). 

Differences in the two features are important to this study.  Feature 1 contained one adult 

individual with no red ochre, whereas Feature 2 contained one individual of about five years of 

age, and did contain red ochre.   

 The ochre in Feature 2 was all of a dull brown to brownish-red color, ranging from 

2.5YR 4/2 to 4/4 through 10R 4/2 to 4/6.  The range of texture was small, being almost entirely of 
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an earthy nature.  The ochre had been mixed with the other feature fill materials as it was 

separated by flotation from bone and lithic fragments.  Most of the ochre particles (85%) within 

this feature were magnetic, and highly so.   

 Several conclusions can be drawn from analysis of Feature 2.  The red ochre was burned 

together with the human remains of a child, along with lithic artifacts found to be heat-damaged.  

Due to the presence of little carbon, and therefore burned wood, it seems that the cremation 

remains, ochre, and lithics were removed from the site of the burning, brought an unknown 

distance to this cemetery site, and buried.  The similarity of size of Feature 1 and Feature 2 would 

suggest the possibility of a uniform-sized container for transport and burial, as well as a similar 

depth of burial.  The similarity in lithic artifacts, though damaged, would suggest a people who 

had access to materials from some distance away.  Leavenworth, Indiana, a general location from 

which Wyandotte chert was quarried/obtained, is approximately 100 miles over wooded, 

sometimes rugged, terrain from the burial site near Columbus, Indiana. 

 The earthy texture and high magnetism of most of the ochre sample in this interment is 

consistent with a material that was high in iron content and was highly magnetic both before and 

after the cremation.  The burning itself did little to change these characteristics.  It is known that 

when lithic material is burned, due to dehydration and exposure of its iron content to great heat, 

the color will intensify.  The intense color will generally result in deeper browns, pinks and reds 

depending on the original iron content.  The fact that the ochre from Feature 2 was of a more dark 

brown to brownish-red suggests that the iron content was not pure, but was in combination with 

clays or other minerals.  Also, the small amount of other textures would suggest that the original 

red ochre used in this burial may have been of a concretion nature, with the outer shell being 

excluded as less desirable.  This is evidenced by the disproportionately smaller amount of other 

textures as opposed to what originally would have been the earthy inner core of the concretion.   
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If concretions were the source of the red ochre used in this burial, they may have been 

more difficult to locate in the environment of this living population as there was only a small 

amount of ochre with this burial.  The concretion centers of an earthy texture may have been 

obtained from small concretions available in creek beds, on land surfaces, and within sedimentary 

deposits.  It is likely that the particles present in the burial were of goethite due to the colors 

rendered from the cremation.   

Since this cremation was of a young child, it is likely that the elements involved in the 

cremation were not exposed to extreme heat from fire for as extended a period of time as would 

be required for a larger, adult individual.  Also, since this interment contained the remains of only 

one small individual, rather than several individuals, it could be inferred that this individual was 

processed for burial alone, and not with other individuals. This could account for the higher levels 

of magnetism that remained in the majority of ochre within this feature, due to a shorter exposure 

to heat from fire. 

Perhaps, with this feature containing the remains of a young child, less ochre was required for the 

desired purpose than would be required for a larger individual.  The small earthy centers of 

concretions locally available over a wide area within the till would fit this need well.  This must 

be taken as only an interpretation, as it is not known how much of the ochre was lost initially in 

this investigation.   
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Feature 25: 12B1036 
 
 Feature 25 is described as a circular pit measuring 1.5 meters in diameter by 50 

centimeters deep.  It was found to be mostly intact by archaeologists prior to excavation.  From it, 

521 liters of feature fill were recovered and floated by standard methods.  The feature fill 

consisted of sloped dark fill within the pit, and other backfill in the pit was the same as 

surrounding soil.  For this reason, it was noted that the feature boundaries were difficult to 

ascertain prior to excavation (Cochran 1997:7, 9).  The remains found within the feature fill were 

identified as cremated human bone and faunal remains, including a beaver tooth, a fragment of 

polished deer bone artifact, a bone perforator fragment, and unmodified faunal remains of canine 

tooth root fragments.  Among the lithic artifacts were heat-damaged lithic artifacts of an 

unspecified nature, two projectile points found in sand above dark fill—one McCorkle point, and 

one unclassified point that appeared similar, both of Wyandotte chert and not heat-damaged--and 

two refined bifaces of Wyandotte chert, one of which was found above the dark fill and one 

below the biface cache, neither of which was heat-damaged.  A cache of 47 bifaces of Wyandotte 

chert, in early stages of reduction, made on flakes, most having cortex on the dorsal surface, was 

also found.  On average, they had 10 flakes removed from them, and were relatively small 

bifaces, appearing to represent raw materials for more than one tool type.  A sandstone abrader 

and a bivalve shell were also found within Feature 25, as well as heat-fractured fragments (small) 

of a ground stone artifact, reconstructed to represent a ground bit, likely from a celt.  Wood 

charcoal was present in a very small amount.  Feature 25 also contained what is described as an 

abundant amount of ocher throughout the feature, as well as three chunks of red and yellow ocher 

(Cochran 1997:1-45).   

 The analysis of human bone revealed 4,312 bone fragments with a weight of 52,230.3 

grams.  There was determined to be a minimum of three individuals: one subadult (under 18 
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months of age), one subadult aged 5-6 years, and one adult.  The general condition of the bone at 

the time of analysis was said to be poor, due to incineration and subsequent reburial.  Ninety-two 

percent of the human bone at 12B1036 was reported to be completely incinerated, with less than 

one percent found to be unburned.  Generally the cremated human remains were reported to be 

“in the flesh” or green incinerations with no evidence of disarticulation prior to incineration of the 

remains by the authors of the original report (Cochran 1997:16). 

 Radiocarbon dates for Feature 25 were found to be 7870 ± 60 B.P., with corrected date of 

6630 B.C. as per the mitigation report.  This was consistent with dates from Bifurcate Tradition 

components from the Southeast (Creasman 1995:7-1, 7-8), as cited by the authors of the 

mitigation report. 

Refer to Tables A-2 through A-7 in Appendix A for data. 

Feature 25:    95.56.30.358    (12-B-1036)   “Loose dirt from West ½ of North Side” 

The ochre sample in this feature varies from metallic, columnar, irregular, to ‘rusty’ 

metallic in texture, to earthy texture, and to a blocky, granular texture.  The various textures were 

separated, then analyzed and recorded in the following tables.  Due to the great number of total 

pieces in each texture of ochre from this feature, a 10% sample was then taken, analyzed and 

recorded, indicated by # sampled, below. Of the total number of pieces of ochre, 30% were 

magnetic. 

Blocky/granular 

texture=380 pieces 

Total weight= 13.59 

grams 

228 (60%) magnetic=8.14 grams 

152 (40%) non-magnetic=5.45 grams 

# sampled=23 

# sampled=15 

Earthy texture=1,198 

pieces 

 

Total weight=34.01 

grams 

321 (27%) magnetic=9.22 grams 

840 (73%) non-magnetic=24.76 grams 

# sampled=32 

# sampled=87 

 

 

Metallic/columnar 

texture=1,680 pieces 

Total weight=66.66 

grams 

67 (~40%) magnetic=19.7 grams 

1,008 (~60%) non-magnetic=46.90 grams 

# sampled=10 

# sampled=100 

Table 4-3.  Feature 25: 95.56.30.358 Ochre overview  
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Discussion 

Feature 25: 95.56.30.358   (12-B-1036)   “Loose dirt from West ½ of North Side” 

 The total number of magnetic particles of ochre for this portion of Feature 25 was 616, 

with a total weight of 37.06 grams.  The total number of non-magnetic particles was 2,000, with a 

total weight of 77.11 grams.  Thus the majority of ochre particles in .358 were non-magnetic, 

76% versus 24%.  By weight the magnetic portion was heavier generally than the non-magnetic 

portion, implying that the magnetic portion contained a heavier mineral content or make up.  The 

amount of iron content could account for this difference, further strengthened by the moderate to 

high magnetism of magnetic particles.  It is also noted that the magnetic metallic/columnar 

particles registered a small amount of remnant iron content, evidenced by minute negative and 

positive gauss readings.  

Of the non-magnetic particles in all three texture groups, hue of 10R was the most 

frequent, with a value/chroma most commonly of 3/4 and 4/4. These can generally be described 

as a light brownish with slightly red color to a medium reddish brown.  However, a wide range of 

value and chroma was noted within the 10R group, ranging from 7/6 (a salmon pink color) to 3/2 

(a deep reddish brown).  This would indicate a rather vast combination of materials and mineral 

particles in the ochre sample, from burned clay to rock containing significant low-magnetic iron 

content.   

The most prominent color for the combined magnetic and non-magnetic blocky/granular 

textured particles is in the 5YR color palette, followed by 7.5YR, 2.5YR, 10R and 10YR 

respectively. The value/chroma range is 2.5/2, 3/2, 3, 4, and 4/2, 3.  Visually this includes a very 

dark slightly yellowish-brown to a moderate brown with slight yellow tint.  Due to the yellowish 

tint in many of these particles, limonite is likely represented within the particles as it typically 
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carries yellow to rust-colored tints. The non-magnetic particles within this group have a slightly 

higher color palette within the 10R group, range of 3/4, 6, 4/4, 6, and 5/6.  10R 5/6 is an umber 

coloration, possibly indicating a slightly higher iron oxide combination.  

As to size of the blocky/granular particles in .358 (Feature 25), a wide range is 

represented: the largest, 2.50 by 0.90 by 0.70 cm (magnetic) and 1.50 by 0.60 by 0.30 cm (non-

magnetic) to the smallest of 0.20 by 0.15 by 0.20 cm (magnetic) and 0.25 by 0.20 by 0.15 cm 

(non-magnetic).  The heaviest particle is in the magnetic group at 1.61 grams with non-magnetic 

heaviest at 0.29 gram.  The lightest particle in the non-magnetic group is also one of the smallest 

in measurement at 0.01 gram, with the magnetic group yielding a particle that is less than 0.01 

gram in weight.  It would likely follow that the magnetic group of particles have slightly higher 

iron content than the non-magnetic, even though all are zero gauss.  This slightly higher iron 

content would add to the weight of the magnetic particle over the non-magnetic particle.   

To summarize the blocky/granular particles of ochre in .358 (Feature 25) the 

interpretation is that limonite and clays make up the bulk of the sample in combination with 

varying amounts of iron oxide.  The process of high heat by cremation would likely yield the 

more vivid yellow-tinted colors within the YR palettes, as well as for the R palette.  The high heat 

would also contribute to the drying and crumbling effect, accounting for a variation in size of 

particles from the original limonite/clay/iron oxide ochre samples.  

The most prominent color for the combined magnetic and non-magnetic earthy particles 

of ochre is in the 2.5YR color palette, with wide value/hue ranges of 2.5/1, 3/4, 4/2, 3, 4, 6, 5/3, 4, 

6/4, and 7/1.  Visually this appears as a very dark brown to a light grey color.  However within 

the non-magnetic earthy group, 10R is the most prominent color with 52percent of the particles 

analyzed in this palette.  The 10R value and hue range is from 3/2 , 4, 6, 4/2, 3, 4, 6, 8, to 5/8 with 
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the overall most frequent being 10R 4/4 appearing visually as a moderate brownish red.  The 

overall visual range is from a light umber to deep, rich brownish red. 

To summarize the earthy particles of ochre in .358 (Feature 25) represent a significant 

amount of maghemite-like material mixed with various amounts of clay.  Possibly some of the 

clay element was gleyed clay as represented by the grey coloration in the 2.5YR ranges.  The 10R 

4/4 designation represents a higher iron oxide content, possibly hematite or goethite.  However 

the iron content overall was initially low, or was changed significantly during the cremation 

process of extreme heat as indicated by zero gauss.  The observation that some particles have 

more than one color would also indicate a mixture of minerals and materials within the original 

ochre material. 

The range of sizes of the various earthy particles are as follows: 

Largest particles are 3.5 by 0.30 by 0.10 cm (magnetic earthy in 2.5YR color palette) and 1.10 by 

0.80 by 0.30 cm (non-magnetic earthy in 10R color palette); 

Smallest particles are 0.25 by 0.25 by 0.15 cm (magnetic earthy in 2.5YR color palette) and .20 

by .15-.20 by .10-.15 cm (non-magnetic earthy in 2.5YR color palette); 

Heaviest particles are 0.22 grams (magnetic earthy in 2.5YR color palette) and 0.37 grams (non-

magnetic earthy in 10R color palette); 

Lightest weight particles are seven 0.01 gram (magnetic earthy in 2.5YR to 10R color palette) 

and 0.01 gram (non-magnetic earthy in color palettes of 2.5 YR, 5YR, 7.5YR, and 10R). 

To summarize the sizes of the earthy textured particles, these would be consistent with 

ochre pieces that crumbled more easily due to the burning/drying process during the cremation.  

One interpretation of this phenomenon would be that the original ochre gathered for the 
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cremation event was of somewhat larger pieces.  During the cremation process and transportation 

to the cemetery, it is likely that these pieces further crumbled, thus yielding large and small 

particles, many in the same range of colors with the larger pieces. 

 For the magnetic and non-magnetic metallic/columnar texture group, the most frequent 

color palette was 10R, with value/chroma ranges of 3/2, 3, 4, 6, and 4/2, 3, 4, 6, 8.  This was 

highly frequent in the non-magnetic group of particles.  The second most frequent color group 

followed closely in the 2.5YR color palette, with ranges of 2.5/2, 4, and 3/1, 2, 3, 4, 6, and 4/2, 3, 

4, 6.  Again, these were mostly present in the non-magnetic group.  The 10R values were visually 

of a dull medium brown to a rich reddish-brown to a rich dark brown, and included a few umber 

color chips within the Munsell chart for 10R.  The 2.5YR group include visually very dark to 

medium dark browns with slightly yellowish tint to dull medium brown and umbers.  These 

would suggest presence of both iron oxides of hematite and limonite within the mineral 

components, as well as some clays represented by the medium dull browns.  The clay particles 

likely were not exposed to as much heat during the cremation due to their lighter brownish, clay-

colored shades.   

As to the size of the overall population of particles, there was a general standardization 

between the largest and smallest particles, with both groups being about equal:  

magnetic largest was 1.30 by 0.60 by 0.50 cm  

non-magnetic largest was 1.20 by 0.85 by 0.50 cm 

magnetic heaviest was 0.58 gram whereas the heaviest non-magnetic was 0.54 gram. 

non-magnetic lightest weight was 0.005 gram, whereas the lightest magnetic particle 

weight was 0.01 gram.  
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The most interesting aspect of the metallic/columnar texture group was the presence of 

microscopic bone slivers attached to some of the non-magnetic particles. Again, this was found in 

mostly the 10R and 2.5YR color palettes in the visually darker to moderately brown values.  One 

interpretation of this might be that the presence of clays in the ochre mineral mixtures, being 

more viscous, could account for the bone particles adhering.  Another interpretation might 

involve the green cremation process, whereby fats from the human remains melted and adhered to 

the ochre particles making them more apt to adhere to bone fragments.   

The second most interesting aspect of the metallic/columnar textured particles of ochre 

was that the magnetic particles contained a higher amount of iron as evidenced by -0.50 to +0.50 

gauss readings.  This was absent in the non-magnetic population, however, with zero gauss.   

In summary for .358 of Feature 25, several interpretations are possible.  First of all, the 

ochre that was interred with the human remains likely was added during the time of the 

cremation, and not added afterwards.  The adherence of bone fragments would indicate the 

presence of both during the cremation event.  Secondly, a large variety of locally available clay, 

minerals, and rock were likely used to represent the ideation of the ochre during both the 

cremation and interment.  This is evidenced by the variation in color, size, presence and absence 

of magnetism, and variation in texture types present in this sample.  The ochre in this part of the 

burial was not from one source, but likely from a variety of locally available materials found in 

the till and local waterway beds. 

Feature 25:   95.56.30.361   (12-B-1036)   “Around cache Level 2; DRC/JW 9/8/95, heavy 

fraction.”       

The ocherous material from this portion of Feature 25 was recorded to be around the 

cache of lithic artifacts.  The cache contained 47 relatively small bifaces of Wyandotte chert, in 
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early stages of reduction.  These were found to be made on flakes, having retained cortex on the 

dorsal surfaces, and having an average of ten flakes removed from each biface. 

Of the two thousand seventeen particles of ochre in this level of Feature 25 only 14 

percent was found to be magnetic. 

Of the 202 blocky/metallic/columnar/irregular pieces of ochre analyzed and recorded, all 

were found to be very friable, and crumbled easily.  Generally their streak was a light reddish 

brown.  However, assessing streak was found to be too destructive to the artifacts.  Therefore, 

Munsell values were recorded for the particles rather than the streak imposed by the particles. 

Again, a representative sample was analyzed and recorded, by convention, for the large number 

of ochre particles represented. 

Blocky/metallic/columnar/ 

irregular texture=2,025 

pieces 

Total weight=66.03 grams 

(magnetic=16.89 grams;  

non-magnetic= 49.07 grams) 

     67 (~3%) magnetic 

1,958 (~97%) non-magnetic 

# sampled=67 

# sampled=135 

Granular texture=340 pieces Total weight=11.19 grams 170 (50%)highly magnetic 

 

170 (50%) non-magnetic 

#sampled=16=4.40 

grams 

#sampled=18=2.86   

grams 

Earthy texture=552 pieces Total weight=16.50 grams 

(magnetic=5.05 grams;  

non-magnetic=11.42 grams) 

166 (30%) magnetic 

386 (70%) non-magnetic 

# sampled=16 

# sampled =39 

Table 4-4.  Feature 25: 95.56.30.361 Ochre overview 

Discussion 

Feature 25: 95.56.30.361 (12-B-1036) “Around cache level 2; DRC/JW 9/8/95, heavy 

fraction.” 

 Of the magnetic particles of ochre in all three texture groups, there was not found to be a 

dominant color hue.  However, both blocky/metallic/columnar/irregular and earthy textures 

displayed more particles within the 2.5YR color palette.  The value/chroma ranged from 2.5/3, 

3/2, 3, 4, 4/2, 3, 4, 6 to 5/4, 6.   Visually these fall within a dull, dark brown with slight red tint to 
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medium browns, mauves to umber and pinkish orange shades.  The granular group of magnetic 

particles was small, and favored slightly 7.5YR hue, ranging from 3/4, 4/4, 6, 5/8, 6/8, to 7/6 in 

value/chroma.  Visually these have a more yellow tint, ranging from dark brown to yellowish 

light brown to a peach shade.  It is important to note that many of these particles display more 

than one distinct color, indicating a composition of various minerals and materials. 

 Of the more numerous non-magnetic particles of ochre in all three texture groups the 

blocky/metallic/columnar/irregular and the earthy particles tended to be mostly in the 10R hue 

ranges.  Within the 10R color palette, these values/chromas were found to be most prevalent: 3/2, 

3, 4, 6 and 4/3, 4, 6, 8. Visually the 10R colors cluster more from brown to darker umber. Again, 

the granular particles slightly favored 7.5YR hue, ranging widely from 3/3, 4/3, 6/6, 8, 7/6 and 

8/4, and are visualized as yellow-tinted brown to light “flesh” color.  Many of these particles, as 

found with the magnetic groupings, display more than one distinct color, again indicating 

multiple elements within the particle.  At least one particle of the 

blocky/metallic/columnar/irregular particles resembled a burned, yellowish-tinted brown 

concretion shell, which would indicate a limonite composition. 

 Of the magnetic, blocky/metallic/columnar/irregular group of particles analyzed, all were 

found to be highly magnetic, and all displayed a reading from -0.5 to +0.5 gauss. These were also 

mostly within the 2.5 YR, 5 YR, and 7.5 YR color hues, tending to be of more reddish to slightly 

yellow tints.  This may indicate a higher iron oxide content, hematite and limonite that had been 

exposed to cremation temperatures with the human remains, but further from the heart of the 

fires.  The higher heat over longer time at the heart of the fire would have diminished the 

magnetic properties more than particles that were less exposed and further away.  Of the same 

texture group, the non-magnetic particles were of a more red/pink tinted color hue, 10R.  These 

particles could also have had higher iron oxide content, yet were more exposed to heat, thus 



132 
 

 

becoming redder to reddish brown in color and losing their magnetic attraction and reading (zero 

gauss). 

 The granular-textured particles in both the magnetic and non-magnetic groups displayed 

color hues in the 7.5YR hue, with a wide range of value and chroma, 3/4, 4/4, 6, 5/8, 6/8, 7/6.  

These ranged visually from dull to dark medium browns to as light as very light tan/beiges.  

These colors combined with the more granular texture would indicate that there was a sand and 

clay composition to the particles.  It is noted in the initial report of the site that the dark feature 

fill within the circular pit sloped, and other backfill in the pit was the same as the surrounding 

soil, with feature boundaries difficult to ascertain initially (Cochran 1997:7, 9).  Since this 

cemetery was based in sandy soil, with a sandy and clay creek floodplain below, this could be 

interpreted as a mixture of quartz/quartzite particles mixed with clays and soils of darker shades 

of browns to yield the colors encountered.  Overall, this texture group accounted for the fewest 

number of ochre particles within .361 (Feature 25). 

 The earthy particles within .361 (Feature 25) are approximately 19 percent of the total 

ochre particles.  These tended toward the more red to reddish brown color hues of 2.5YR and 

10R, with a few outliers within these in the grey to pinkish grey shades.  A possible interpretation 

of this phenomenon would be that these were of a more clayey composition, with the reds and 

browns being burned in the cremation fires, and the grey shades retaining the more original clay 

coloration of gleyed soil.  It is possible that the original cremation site could have been located in 

an area where gleyed soils and clay were present, a damp or wet environment. 

Feature 25:     95.56.30.369   (12-B-1036)  “Around cache; flotation sample—heavy fraction” 

 This level of Feature 25 was comprised of ochre of a granular texture, an earthy texture, 

and a metallic/columnar “rusty” appearing texture.  Of the total 812 particles, 28 percent were 

found to be magnetic.   
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By convention, with large numbers or particles of ochre, 10% samples were analyzed and 

recorded. 

Granular texture=169 

pieces 

Total weight=7.33 grams 61 (31%)magnetic=2.0 grams 

135 (69%) non-magnetic=5.33grams 

# sampled=11 

# sampled=14 

Earthy texture=349 

pieces 

Total weight=11.54 

grams 

75 (21%) magnetic=2.44 grams 

274 (79%) non-magnetic=5.33 grams 

# sampled=8 

# sampled=27 

Metallic/columnar/ 

“rusty” texture=294 

pieces 

Total weight=9.54 grams 95 (32%) magnetic=2.91 grams 

199 (68%) non-magnetic=6.63 grams 

# sampled=10 

# sampled=20 

  Table 4-5 Feature 25: 95.56.30.369 Ochre overview 

Discussion 

Feature 25:  94.56.30.369   (12-B-1036)  “Around cache; flotation sample—heavy fraction” 

 Most of the particles of ochre in this level were of earthy texture, with 79 percent of these 

being non-magnetic.  Of the earthy-textured particles analyzed, the heaviest was 0.26 gram, and 

the lightest by weight was 0.01 gram.  Earthy particles were the lightest in weight of all texture 

types in this level.  Of particle size measurement, these were the smallest overall as well.  The 

magnetic earthy-textured particles were mostly in the 10R hue, both magnetic and non-magnetic, 

with a range of value/chroma of 3/2-6, 4/4-6, and 6/6.  Visually these were dark reddish brown to 

dried blood reddish brown to salmon shades.  The least frequent color hue was 2.5YR in the 

reddish brown to umber visual range (value/chroma of 3/3 and 4/8).  Of the non-magnetic 

particles most were 10R and 2.5YR as well, with visual color ranging from reddish brown and 

chalky medium brown to very dark dull brown to umber. 

 The magnetic/columnar/“rusty”-textured ochre particles were the second most numerous, 

with 68 percent being non-magnetic.  In weight, this texture type contained the heaviest of all the 

particles analyzed, at 0.95 gram.  It was equal to the other three texture types in the least heavy at 

0.01 gram.  However, the metallic/columnar/“rusty” texture was in the middle range of the three 

texture types as to size, with the largest particle (non-magnetic) being 0.90 by 0.50 by 0.50 cm.  
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The magnetic and non-magnetic metallic/columnar/“rusty” color range was mostly in 2.5YR (46 

percent) with a range of value/chroma at 2.5/2 through 4/6 generally.  This was followed by 10R 

with a range of 2.5/2 through 4/6.  Visually these appeared as a dark to medium reddish brown to 

a pinkish brown. 

 The granular-textured particles of ochre were the least numerous, with 69 percent being 

non-magnetic.  Regarding weight, the heaviest of these particles was 0.59 gram; the lightest 

weight was again 0.01 gram.  These weights placed this texture type midway between the earthy 

and metallic/columnar/“rusty” textures, with smaller particles being equal to the other two texture 

types.  Granular particles were the largest in overall measurement with a non-magnetic particle of 

1.30 by 0.80 by 0.70 cm.  Color range for the granular textured particles differed from the 

magnetic to non-magnetic groups.  Magnetic particles were mostly in the 5YR hue (value/chroma 

range 3/2 to 4/2), with non-magnetic of 2.5YR (range 3/2 to 4/3) to 10R (range 4/4 to 5/8).  

Visually, most were of a medium dark to dark brown in the magnetic group, and darker reddish 

brown, lighter reddish brown to umber, bright salmon colors within the non-magnetic group. 

Of all texture types in .369, Feature 25, magnetic particles were all moderately magnetic, 

and all were zero gauss.  

 In summary of this level of Feature 25, it can be said that the metallic/columnar/“rusty” 

particles likely contained more iron oxides due to their heavier weight and dark to medium 

reddish brown to pinkish brown color.  This range might indicate degree of burning within the 

cremation fire area, some being more and some being less burned depending on deepness of 

color.  Some may have been closer to the hottest part of the fire, some more distant.  Also this 

was the heaviest of the texture types which would indicate higher iron content, being heavier, 

denser than other texture types within this level.  It would follow that higher iron content would 

result in a deeper, more red to reddish brown color when exposed to fire. 
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 It could be said that the granular particles contained some amount of quartz or sandy 

particles due to the color variation toward lighter salmon color.  It is likely that the granular 

particles retained some of the iron oxide mixture of particles as evidenced by the darker reddish 

brown, having been exposed to extreme heat.  This could have been transported from the original 

cremation site within its surrounding soil matrix along with the cremation/ochre remains. 

The earthy particles represent as noted with earlier levels of this feature some amount of 

burned clay, likely from the original cremation site, from the surrounding soil matrix, or from 

particles derived from selected mineral/rock sources.  The earthy particles also contained iron 

oxides as indicated by the more reddish brown to blood-red coloration.  Either this material was 

known to burn a darker reddish brown and was added intentionally, or the cremation site soils 

contained more iron in sandy clayey soil matrix.  A higher concentration of goethite is likely the 

greater mineral content of this texture group. 

Feature 25:     95.56.30.380     (12-B-1036)    “W ½ (excavated)—top of E ½ profile—heavy 

fraction.”      

This part of Feature 25 consisted of granular, earthy and metallic textured pieces of 

ochre, with a total weight of the ochre equaling 3.96 grams.  Of these particles, 26 percent of the 

total number was found to be magnetic.  A total of 31 particles of ochre were analyzed and 

recorded to represent 95.56.30.380, Feature 25. 

Granular texture=30 

pieces 

Total weight=0.76 

gram 

5 (16%) magnetic=0.08 gram 

25 (84%) non-magnetic=0.68 gram 

#sampled=5 

# sampled-5 

Earthy texture=42 pieces Total weight=1.43 

gram 

12 (28%) magnetic=.33 gram 

30 (72%) non-magnetic=1.10 grams 

# sampled=5 

# sampled=6 

Metallic texture=48 pieces Total weight=1.77 

grams 

14 (29%) magnetic=0.73 gram 

34 (71%) non-magnetic=1.04 grams 

# sampled=5 

#sampled=5 

    Table 4-6.   Feature 25: 95.56.30.380  Ochre overview  
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Discussion 

Feature 25:  95.56.30.380   (12-B-1036)    “W ½ (excavated)—top of E ½ profile—heavy 

fraction” 

 The magnetic portion of this level of Feature 25 was 26 percent with weight of 1.14 

gram, versus 74 percent  non-magnetic with weight of 2.82 grams.  The magnetic particles were 

all of moderate attraction to the magnet.  The iron content residual magnetism of the particles for 

the whole sample of ochre for .380 was zero gauss.  By weight, the largest particle (magnetic, 

earthy) in this level was 0.21 gram, whereas the smallest (magnetic, earthy) was 0.005 gram.  It 

follows that the magnetic particles were likely of a higher mineral content than the non-magnetic 

particles because their number/weight in proportion to the non-magnetic number/weight was 

greater per particle.  Iron-containing minerals are more dense and would account for a generally 

higher weight than minerals with less iron, being less dense.   

 Metallic-textured particles outnumbered the granular- and earthy-textured particles 

slightly.  However the largest particles of ochre, both in size and weight, were from the earthy-

textured group.  The largest (magnetic, earthy) measured 0.80 by 0.60 by 0.50 cm whereas the 

smallest (non-magnetic, earthy) measured 0.30 by 0.20 by 0.10 cm.  An iron concretion with a 

dense outer metallic appearing shell and an earthy and/or granular, or mixed inner core that was 

heat fractured in cremation fires could easily account for this phenomenon.  Generally, the inner 

cores of this type of concretion are small in comparison to the outer shell which can vary in 

thickness and overall size, depending on the environment and span of time over which it was 

formed.   

 Color for all three groups of particle textures was most numerous in the 2.5YR hue at 52 

percent.  The range of value/chroma was rather tight at 2.5/1, 2, 3, and 3/2, 3, 4, 6, and 4/2, 3, 4.  
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Visually this group was predominantly dark brown, to dark, slightly reddish-brown, to a dark 

umber shade.  These colors would suggest mixed iron oxide content, possibly from breakdown of 

a sedimentary rock or weathered metamorphic rock that contained goethite and small amounts of 

hematite.  The latter is supported by the moderate amount of magnetic attraction remaining after 

the cremation process, and zero gauss. 

 Hue 10R followed with 32 percent of total particles of this hue.  The range of 

value/chroma was less varied, of 3/1, 2, 3, 4, and 4/4, 6, 8.  Visually the colors appeared from a 

dull, dark brown to reddish brown to umber.  Again, these color shades suggest the presence of 

goethite, possibly some hematite, and a small amount of limonite which trends toward the 

brownish/yellow shades to the umber YR colors. 

 Though a relatively small sample of ochre was derived from this level of Feature 25, the 

textures were more succinctly different.  Metallic texture is more blocky, angular, and dense 

appearing whereas granular particles tend to be irregular yet without the angular nature.  Earthy 

particles tend to be more homogenous microscopically, and much finer grained.  This suggests a 

variety of different source rocks and minerals for this sample, rather than any one type being 

dominant.  It suggests that the materials gathered for the purpose of this cremation and burial 

were of common elements, widely distributed and available in the Indiana till in glaciated areas of 

the state and available in unglaciated areas either within exposed bedrock or transferred by 

movement of water. 

Feature 25:    95.56.30.385    (12-B-1036)    “W ½ of Feature on N. Side”      

The ochre in this part of Feature 25 consisted of granular, earthy, and metallic/columnar 

textures of ochre.  The following table represents magnetic and non-magnetic properties of those 
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textures, with the numbers analyzed and recorded totaling eighteen pieces of ochre.  Of that total 

27 percent were magnetic. 

Granular texture=11 pieces Total weight=0.20 gram 5 (45%) magnetic=0.06 gram 

6 (55%) non-magnetic=0.14 gram 

# sampled=5 

# sampled=6 

Earthy texture=5 pieces Total weight=0.13 gram 0 magnetic 

5 (100%) non-magnetic=0.13 gram 

 

# sampled=5 

Metallic/columnar 

texture=2 pieces 

Total weight=0.20gram 0 magnetic 

2 (100%) non-magnetic=0.20 gram 

 

# sampled=2 

Table 4-7.   Feature 25: 95.56.30.385 Ochre overview 

Discussion 

Feature 25:   95.56.30.385   (12-B-1036)   “W ½ of Feature on N. Side” 

 This sample of ochre was a very small sample compared to the others within Feature 25.  

The only particles displaying magnetic attraction were a portion of the granular textured particles 

which were only moderately magnetic.  All of these particles were of low iron oxide retaining no 

residual magnetism with a zero gauss reading.   

 The magnetic portion of the sample was actually very light in weight compared to the 

non-magnetic, remaining number of particles.  Of all three texture types granular particles were 

overall the smallest.  The smallest earthy textured particle was only a small fraction smaller than 

the largest granular particle, at 0.30 cm by 0.20 cm by 0.10 cm and 0.30 cm by 0.30 cm by 0.15 

cm respectively.  The largest particles of ochre in this portion of Feature 25 were the 

metallic/columnar at 0.60 cm by 0.50 cm by 0.40 cm with a weight of 0.11 gram.   

 As in .380, the most common color hue was 2.5YR with a range of value/chroma of 

2.5/2, 3 and 3/2, 3, 4.  This was a very tight range of dark brown to dark, slightly reddish-brown 

both visibly and as labeled on the Munsell color chips.  The second most common color hue was 

again 10R, with value/chroma range of 3/3, 4, 6 to 4/6 which visualized as a slightly reddish-

brown to salmon-brown color.  Even thought the value/chroma ranges were tight within each hue 
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group, visually these two groupings varied noticeably.  As in prior discussions, it can be surmised 

that goethite was predominant, with mineral variations noticeable from the color range.  Zero 

gauss, low magnetic attraction, and a less intense deep brown, reddish-brown color suggests two 

things: there was less iron oxide present and more variance in the overall mineral mixture in this 

sample.  The extreme temperatures of the cremation likely were responsible for the intensity of 

color that was present.  This is suggestive that the people who gathered this material had some 

knowledge of rock texture/composition types to allow for deeper coloration with burning, and not 

necessarily high color on the ground surface when first observed.  It must be kept in mind with 

this particular sample, however, that it is a very small portion of the overall ochre sample within 

Feature 25, upon which no major conclusions can be based overall.  

Feature 25:     95.56.30.388   (12-B-1036)  “40 cm bd; base of cache W ½ , Screened.”       

 This segment of Feature 25 consisted of blocky, granular and earthy-textured pieces of 

ochre.  The following table represents those textures with magnetic and non-magnetic properties, 

with 62 pieces of the total sample (619 pieces) being analyzed and recorded.  This was a 10 

percent sample, by convention.  Of the total number of particles 32 percent were magnetic. 

Blocky texture=144 pieces Total weight=18.1 

grams 

50 (~35%) magnetic=15.46 grams 

94 (65%) non-magnetic=2.75 grams 

# sampled=5 

# sampled=9 

Granular texture=190 

pieces 

Total weight=11.98 

grams 

64 (34%) magnetic=4.80 grams 

126 (66%)non-magnetic=7.17 grams 

# sampled=7 

# sampled=13 

Earthy texture=285 pieces Total weight=14.77 

grams 

81 (28%) magnetic=3.55 grams 

204 (72%) non-magnetic=11.20 grams 

# sampled=8 

# sampled=20 

Table 4-8 Feature 25: 95.56.30.388 Ochre overview 

Discussion 

Feature 25:  95.56.30.388    (12-B-1036)   “40 cm bd; base of cache W 1/2, Screened” 

 Of the particles analyzed in this level of Feature 25 an average of 32 percent were 

magnetic in all three texture types of blocky, granular and earthy.  Though a majority of the 
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particles of ochre were non-magnetic the level of magnetism present was mostly high, followed 

by moderate magnetism in the earthy group.  However, in this level, it is noted that the iron oxide 

content residual magnetism remained present in the earthy and blocky groups with gauss reading 

of -0.25 to -1.0. Some of the granular particles, though highly attracted to the magnet, had zero 

gauss.  Interestingly the particles that registered gauss reading were also some of the larger 

particles in the sample, indicating a higher remaining iron oxide content within these particles.  It 

is likely therefore that they had a much higher iron oxide content prior to the cremation and 

extreme heat exposure.   

 Another interesting aspect of this ochre sample is the size of the particles.  The larger 

particles within each texture category were quite large as compared to other level samples 

analyzed.  The following table (Table 4-8.1) illustrates this point: 

Texture Measurement: greatest 
(Centimeters) 

Measurement: least 
(Centimeters) 

Weight: greatest 
(Grams) 

Weight: least (Grams) 

Blocky 

  Magnetic: 

 

  Non-Magnetic: 

 

2.60 x 1.80 x 1.20 

(7.5YR) 

0.85 x 0.60 x 0.30 

(2.5YR) 

 

0.30 x 0.20 x 0.15 

(7.5YR) 

0.40 x 0.30 x 0.10 

(7.5YR) 

 

5.71 

(7.5YR) 

0.15 

(2.5YR) 

 

0.01 

(2.5YR) 

0.01 

(7.5YR) 

Earthy 

  Magnetic: 

 

  Non-Magnetic: 

 

1.00 x 0.80 x 0.70 

(10R) 

0.90 x 0.70 x 0.45 

(2.5YR) 

 

0.30 x 0.20 x 0.10 

(10R) 

0.30 x 0.25 x 0.10 

(2.5YR) 

 

0.69 

(10R) 

0.36 

(2.5YR) 

 

0.01 

(10R) 

0.01  

(10R & 2.5YR) 

Granular 

  Magnetic: 

 

  Non-Magnetic: 

 

0.90 x 0.50 x 0.40 

(5YR) 

1.10 x 0.80 x 0.40 

(2.5YR) 

 

0.20 x 0.20 x 0.15 

(2.5YR) 

0.15 x 0.15 x 0.15 

(10R) 

 

0.51 

(5YR) 

0.35 

(2.5YR) 

 

0.01 

(2.5YR & 5YR) 

0.02 

(2.5YR, 10YR & 10R) 

Table 4-8.1 Particle size and magnetic attraction (Feature 25) 

 Since this sample of ochre was from the base of the lithic cache, it is likely that 

these larger particles remained in place within the original cremation transfer container 

over time from when it was buried.  These particles did not settle or move about within 

Feature 25 over the passage of time through gravity or soil processes.  This is suggestive 
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that these particles were not as exposed to weathering and chemical breakdown due to the 

“protection” of the lithic cache which served as a base to hold them in place.  These 

particles then may in fact be more representative of characteristics of the original bulk of 

ochre that was interred within this feature.   

 Another interesting aspect of this level of Feature 25 is that, not dependent on the 

predominant color hue/value/chroma of the particle, there was streak produced of various 

other shades of color.  This was true of a portion of the earthy particles and the granular 

particles.  This suggests a wider variety of mineral content within these larger particles 

that when taken together produce a different streak color than the parent particle 

displayed.  Also, the friability of these granular particles indicates their closeness to the 

original fires of cremation, thus drying and predisposing them to crumbling due to their 

brittleness. 

 Finally, it was noted microscopically that some of the granular particles retained a 

very fine bluish white powdery substance on their surfaces.  This is typically the color of 

burned bone, and therefore would indicate a highly burned by-product of the cremated 

human remains itself.   
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Feature 32 or 29B: 
 
 Feature 32, or 29B, was a circular pit.  Both numbers 29B and 32 refer to the same, or 

combined, parts of the same feature.  This feature was noted as problematic for the excavators 

(Cochran 1997:40).  It was thought to be one feature initially but was later determined during 

excavation to be two separate features.  It was first observed on the scraped surface exposed as 

two separate patches of dark feature matrix.  The area between them was filled with sand, like the 

surrounding soil.  This was a similar phenomenon noted on earlier features, especially Feature 25.  

This feature contained dark brown feature fill.  The currently favored interpretation (Cochran 

1997:10) is that this type of fill is the feature matrix and was deposited in containers, with the pit 

being backfilled around them with sand.  Artifactual contents of this feature included cremated 

bone, one refined biface, and ochre (Cochran 1997:10).  The cremated bone analysis was not 

addressed in the Mitigation Report (Cochran 1997:15-24). 

 This was the only feature that contained heat fractured point/biface fragments that could 

be refit as a biface fragment (Cochran 1997:40).  The question was raised as to whether this 

represented adjacent areas of two pits, or whether the feature was actually one large pit.  This was 

left unanswered. 

 Refer to Appendix A, A-8 through A-28 to view tables of ochre analysis data. 

Feature 29B:  95.56.37.6   (12-B-1036)   “N ½   15-25 cm bd” 

 A total of the three textures (granular/blocky, earthy, and metallic/fragmented) numbered 

49 with 48 of those analyzed and recorded.  Of the 49 total, 100 percent were magnetic, all highly 

magnetic, and all with zero gauss reading. 
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Granular/blocky 

texture=7  pieces 

Total weight=0.68 

gram 

7 (100%) highly magnetic=0.68 

                                           gram 

# sampled=6 

Earthy texture=9 pieces Total weight=0.38 

gram 

9 (100%) highly magnetic=0.38 

gram 

# sampled=9 

Metallic/fragmented=33 

pieces 

Total weight=1.41 

grams 

33 (100%) highly magnetic= 

                                   1.41grams 

# sampled=33 

        Table 4-9.   Feature 29B: 95.56.37.6  Ochre overview 

Discussion 

Feature 29B:   95.56.37.6   (12-B-1036)   “N ½    15-25 cm bd” 

 The size of this ochre sample was moderate comparatively, and the sample was located 

near the top of Feature 29B/32.  However it was found that all particles were highly magnetic.  

Yet none retained any gauss reading.   

 Most of the 49 (total) particles of ochre were of metallic/fragmented texture, or 67 

percent of the total number.  This was also the heaviest particle grouping, simply due to higher 

number of particles.  Interestingly, the average weight of particle for each texture group was 

equal, or 0.042 gram.  The iron oxide content of these ochre particles did not affect the weight of 

particles overall and may have been more uniform in mineral composition than some other levels 

and features. 

 Within the granular/blocky texture group of ochre particles, the largest was 0.80 cm by 

0.50 cm, and the smallest was 0.35 cm by 0.25 cm.  The heaviest particle was also the largest, at 

0.11 gram; the lightest weight particles numbered two, at 0.02 gram.  The measurements for these 

two lightest weight particles varied from 0.70 cm by 0.30 cm to 0.35 cm by 0.25 cm.  All four of 

these highlighted particles were of the same color hue, 5YR.   
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 Within the earthy textured particles, heaviest was 0.11 gram, lightest number two at 0.01 

gram.  The largest particle was also the heaviest, at 0.70 by 0.60cm; the smallest particle was 0.30 

by 0.25 cm.  There was no uniform color hue in these five particles.  However they all ranged 

within 2.5YR or 5YR. 

 Of the metallic/fragmented texture group, the largest particle was significantly larger than 

the other two texture types at 1.50  cm by 0.20 cm.  The smallest was 0.25 cm by 0.20 cm.  The 

heaviest by weight was 0.22 gram; the lightest weight particle was 0.01-0.02 gram.  There were 

seven of these light weight particles.  Of all these high and low measurement and weight particles 

almost all were of the 2.5YR color hue. 

 As to color of this level of Feature 29B, 2.5YR was the most frequent color hue.  The 

exception was the granular/blocky group which had one more 5YR particle than 2.5YR particles.  

The following table (Table 4-9.1) illustrates value/chroma ranges for this entire level: 

Color Hue Value/Chroma Range 
 

2.5YR 

2.5/4 

3/2, 3, 4, 6 

4/2, 3, 4, 6 

5/6 

 

5YR 

3/2, 3  

3/4 

4/2, 3, 4, 6 

5/3 

6/4 

Table 4-9.1  Feature 29B 95.56.37.6 Color range 

Within both hues, the range of value/chroma was wide.  The 2.5YR colors visually appeared from 

dark reddish-brown to a deep, dull salmon color.  The 5YR color range appears from a dull brown 

to light tan.  This large color variance would contradict the earlier assumption of uniform iron 

oxide content, unless this level represents a large variant distance from the core of the heat of the 

cremation fire.  Being closer to the fire, and therefore heat exposure, would account for the darker 
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colors.  However, brown shades were more predominant, indicating less iron in the mineral 

content when heated to high, prolonged temperatures. 

Feature 32:   95.56.37.22 (12-B-1036) “East ½ from 20-30 cm bd  (DRC  11/26/1995)”  

 There were 141 total pieces of ochre in this part of Feature 32, with total weight of ochre 

sample 9.05 grams.  Of the total, 38 percent were found to be magnetic.  All were analyzed and 

recorded. 

 

Granular/blocky texture=88 

pieces 

Total weight=3.14 grams 88 (100%) non-magnetic # sampled=88 

Earthy texture=3 pieces Total weight=0.11 gram 3 (100%) magnetic # sampled=3 

Metallic/columnar/fragmented 

texture=50 pieces 

Total weight=5.80 grams 50 (100%) highly magnetic # sampled=50 

   Table 4-10.   Feature 32: 95.56.37.22  Ochre overview 

Discussion 

Feature 32:   95.56.37.22   (12-B-1036)  “East ½ from 20-30 cm bd (DRC 11/26/1995)” 

 With 62 percent of this sample being non-magnetic, and 38 percent being magnetic 

(moderately and highly), none registered any gauss.   

 The most numerous texture group, granular/blocky was predominantly 7.5YR color hue, 

followed closely by 5YR hue.  Within the small earthy texture group, 5YR was dominant with a 

narrow range of 3/2, 3, 4.  The metallic/columnar/fragmented texture group was dominated by 

hue of 5YR, followed by 2.5YR, and two 10R particles. Though the range of value/chroma in the 

metallic/columnar/fragmented texture type was more closely aligned, there was quite a wide 

range of value/chroma for each of the two hues within the more numerous texture groups, as 

illustrated in the following table (Table 4.10.1):            
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Texture/Color Hue Value/Chroma Range 

 

Granular/Blocky 

7.5YR 

3/3, 4 

4/2, 3, 4, 6 

5/4, 6, 8 

6/6, 8 

7/6, 8 

8/6 

 

Granular/Blocky 

5YR 

3/3, 4 

4/3, 4, 6 

5/2, 6, 8 

6/6, 8 

7/8 

 

Granular/Blocky 

2.5YR 

2.5/4 

3/3, 4 

4/4 

6/8 

 

Metallic/Columnar/Fragmented 

5YR 

2.5/2 

3/2, 3, 4 

4/4 

 

Metallic/Columnar/Fragmented 

2.5YR 

 

2.5/2, 3 

3/2, 3, 4 

 

Metallic/Columnar/Fragmented 

10R 

 

3/3,4 

                       Table 4.10.1   Feature 32: 95.56.37.22  Texture color range 

 Visually, the granular/blocky texture type ranges from dark brown all the way to tan to 

more orange and umber shades and very light salmon colors.  Many of these particles exhibit 

more than one color, indicating that there is a wide range of mineral composition adherent among 

these particles.  There are few within reddish-brown shades with the majority trending toward the 

yellow tinted shades.  This would likely be due to higher limonite content, and less mineral 

content higher in iron oxide.  Varying amounts of limonite would also account for the large 

variation in the range of colors.  A color range is possible with the rock having undergone 

exposure to the high and varying heat of cremation fire at various locations within that fire.  The 

fact that none of these particles display magnetism, and all are zero gauss, supports this idea.  

This color range also suggests the presence of quartz grains within this texture type.   

 Quartz, or sand particles, could easily have been included when the cremation remains 

were scooped together into a vessel to transport them to the burial site.  Another explanation is 
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that the ochre source was of a sedimentary or metamorphic nature originally.  The high 

temperatures of the cremation fire thus broke the ocherous rock down into finer particles.   

 The metallic/columnar/fragmented particles, the next highest number of particle textures, 

trends more toward the reddish-brown to brown to umber color range and contains much less 

variation than the granular/blocky particles.  This suggests more goethite or minerals with higher 

iron oxide content, which is also supported by the high degree of magnetism in this grouping.  

Likely the fragmentation of these particles represents brittleness due to heat exposure over a 

longer period of time, which causes irregular heat fracture.    

 The earthy particles are a very small texture group within this level.  All are within the 

5YR color hue with a very tight range of value/chroma, visualized as dark brown to reddish-

brown.   Relatively high iron oxide content is indicated by the moderate magnetism remaining in 

these particles, as is the coloration.  There are so few particles of this earthy texture as to indicate 

possible contamination, or incidental inclusion from surrounding levels, with a few earthy 

particles being included with the other two main texture types.   

 The largest particles are from the granular/blocky texture type (0.95 cm by 0.80 cm) and 

the metallic/columnar/fragmented texture type (1.85 cm by 1.10 cm).  The smallest particles were 

comparable from all three texture types, as were the lightest weight particles. The heaviest 

particles by far were from the metallic/columnar fragmented group at 1.94 grams, followed by the 

granular/blocky group at 0.20 gram, and earthy at 0.05 gram.  The larger sized particles suggest 

breakdown by heat fracture to a fragmented state. 

Feature 32/29B:     95.56.37.32     (12-B-1036)   “Excavated in F 29B; Ocher and magnetite; 

light fraction BM 11/22/1995” 
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 All 45 particles of this portion of Feature 32 were analyzed and recorded.  Of that total, 

78% were magnetic as seen in the following table (Table 4.11): 

Granular texture=14 

pieces 

Total weight=0.4 gram 14 (100%) magnetic # sampled=14 

Earthy texture=21 pieces Total weight=1.71 grams 21 (100%) magnetic # sampled=21 

Metallic/irregular/“rust” 

texture=10 pieces 

Total weight=0.65 gram 10 (100%) non-magnetic #sampled=10 

        Table 4-11   Feature 32/29B   95.56.37.32  Overview 

Discussion 

Feature 32/29B:  95.56.37.32   (12-B-1036)  “Excavated in F 29B; Ocher and magnetite; 

light fraction BM 11/22/1995” 

 This level represents a comparatively small sample of ochre.  

 The most numerous of the three textures in this level were the earthy particles.  The 

largest earthy particle measured 1.20 by 0.80 cm and the smallest measured 0.30 by 0.30 cm.  The 

heaviest was 0.71 gram.  There were several tiny particles with weight of 0.20 gram.  The earthy 

particles were more numerous in the 5YR color hue with a range of value/chroma of 2.5/2, 3/2, 3, 

4.  This visualized within a narrow pallet of very dark to dark brown.  This portion of level .32 

was noted to be highly magnetic with zero gauss. 

 The next most numerous particles of ochre in this level were of granular texture, the 

largest of which measured 0.80 by 0.40 cm at 0.08 gram in weight.  The smallest particles 

numbered two at 0.20 by 0.20cm, and the lightest in the sample weighed less than 0.01 gram.  

The predominant color again was within the 5YR hue, again with a very narrow range of 

value/chroma: 3/3, 4 and 4/3.  These visualized as dark to lighter brown much the same as the 

earthy particles.  The second most common color hue was 7.5YR, with a wide range of 

value/chroma: 3/4, 4/3, 4, 5/3, 6/8 and 8/4.  This visualized widely as dark brown, shades of light 
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brown to tan, a soft, light umber to pale pinkish tan.  These particles were all mildly magnetic 

with zero gauss reading. 

 The last texture type by population was metallic/irregular/“rust,” the largest of which 

measured 0.90 cm by 0.40 cm, and the heaviest at 0.19 gram.  The smallest particle was 0.30 cm 

by 0.30 cm and the lightest weight particle was 0.01 gram.  As to color hue, 5YR was again 

dominant with a narrow value/chroma range of 3/2, 3, 4.  These particles had a rusty appearance 

microscopically to the dark brown dominant color visualized, in the 2.5YR hue, a more reddish 

brown.  The metallic/irregular/“rust” group were all non-magnetic, again with zero gauss. 

 The authors of the Mitigation Report of this site and this feature distinguished the 

ocherous inclusions as both ochre and magnetite.  It can be assumed that the highly magnetic, 

earthy particles led them to this distinction from the other two texture types.  However, by 

definition, magnetite typically carries a more black color visually.  This color was not noted in the 

analysis of this level of Feature 32/29B.  The mineral composition was more likely a hematite 

that may have disseminated from concretion particles that fractured with the heat of the cremation 

fire.   

 The lighter shades of color of the granular textured particles likely represents a quartz 

component, or sand grains, originating either from the original cremation setting soils, 

metamorphic or igneous particles disseminated through heat fracture, or from the soils 

surrounding the burial.  They could easily have been stained by the more earthy particles over 

time, taking on some mild magnetism and color from those adjacent particles.  The rusty 

appearance of the more irregular/metallic particles could indicate normal soil processes of 

moisture over time affecting these particles, or contamination of ochre with components of soils 

found at the cremation or burial site, typical of soils found throughout Indiana.  Limonite, 
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commonly referred to as rust, in soils or in the original ocherous material would not be a 

surprising finding in Indiana. 

Feature 32:   95.56.37.41 & 95.56.37.35-.43    (12-B-1036)    “W ½ to 17 cm bd; Ocher; 

Excavated DC, LM-11/24/1995” 

 All 46 particles of 95.56.37.41 and .35-43 of Feature 32 were analyzed and recorded.  It 

is noted that the metallic/columnar textured particles were not of a “rusty” appearance.  All the 

particles in this level sample of ochre were found to be magnetic. 

 

Granular/blocky texture=4 pieces Total weight=0.11 gram 4 (100%) magnetic # sampled=4 

Earthy texture=30 pieces Total weight=1.41 grams 30 (100%) magnetic # sampled=30 

Metallic/columnar texture=12 

pieces 

Total weight=2.14 grams 12 (100%) magnetic # sampled=12 

  Table 4-12.   Feature 32: 95.56.37.41 and 95.56.37.35-.43   Ochre overview 

Discussion 

Feature 32:  95.56.37.41 & 95.56.37.35-.43   (12-B-1036)  “W ½ to 17 cm bd; Ocher; 

Excavated DC, LM-11/24/1995” 

 As with the prior level analyzed of Feature 32/29B, the earthy particles were the most 

numerous and all were highly magnetic.  Interestingly the other two texture types, 

blocky/granular and metallic/columnar, were also magnetic.  This would indicate a goodly 

amount of iron oxide in this particular sample for all particles to retain magnetic attraction, yet 

have an iron magnetism of zero gauss.  Again this would not be an uncommon finding in glacial 

detrital deposits throughout Indiana.  The selection and inclusion of the ocherous materials in this 

portion of Feature 32 likely was dependent on certain of their visual characteristics. 
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 Color of originally collected materials was likely an important characteristic.  Within the 

earthy particles (largest portion of the sample) the main color after exposure to cremation fires 

was 10R hue followed by 2.5YR hue.  The range of value/chroma was narrow: 

  10R: 3/2, 3, 4 and 4/3;  2.5YR: 3/2, 3 and 4/3 

Visually these fell mostly within a rich, dark reddish-brown color, very much similar to dried 

blood. 

 The size of the earthy particles covered a wide range, which may indicate crumbling of 

larger particles during transport to the burial site or during excavation.  The largest was 1.20 cm 

by 0.80 cm, with a weight of 0.35 gram, falling into the 10R4/3 color category.  The lightest in 

weight was almost immeasurable at less than 0.01 gram.  The measurement of this particle was 

0.30 cm by 0.30 cm, which was not the smallest.  The smallest earthy particle measured 0.20 cm 

by 0.20 cm, and both of these tiny particles were within the 2.5YR color hue.  The darker reddish 

brown of the largest earthy particle indicates a higher density of the original particle, having been 

less disintegrated by the fires. 

 Within the metallic/columnar textured particles, the most common color was a hue of 

2.5YR with a slightly wider range of value/chroma: 2.5/2, 3/1, 2, 3 and 4/2.  Visually these were a 

very dark, rich reddish-brown.  These particles displayed no “rusty” or limonite characteristics 

but were more dense, with more uniform color than this texture in other segments of this feature.  

Similar to the larger earthy particles, the largest of the metallic/columnar particles was 1.50 cm 

by 1.00 cm by 0.70 cm; this was also the heaviest particle in this texture group at 0.99 gram.  In 

sharp contrast, the smallest particle measured 0.20 cm by 0.20 cm, with the lightest weight at less 

than 0.01 gram.   
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 Finally, the very small sample of blocky/granular ochre particles were magnetic, but only 

mildly so, with zero gauss.  They were mostly in the 7.5YR hue with range of value/chroma of 

4/3, 4, 5/6, and 6/6.  These shades tended from lighter brown/tan to yellowish-brown, more 

typical of limonite.  This particular portion of this level could represent contamination from 

surrounding soils, either at the cremation site or at the burial site along with sand particles of 

granular nature.  The lighter color palate of these particles, even after exposure to cremation fire, 

would indicate less iron content to the original particles, which would also account for the much 

lower magnetic attraction.  The size of the blocky/granular ochre particles was about average in 

size at 0.50 cm by 0.40 cm with weight of 0.03 gram. Again, the smallest of these is comparable 

to the other two texture types at 0.20 cm by 0.20 cm with weight of less than 0.01 gram.   

 The metallic/columnar textured particles were the largest particles in the feature, closely 

followed by the large earthy particles.  The smallest particles were overall very small compared to 

the size of the larger particles.  The ochre from this level was indeed interesting in this greater 

contrast in size of particles, as well as the higher magnetic attraction of these overall larger 

particles. 

Feature 32:     95.56.37.50    (12-B-1036) “Light sand fill excavated; DC/LM 11/24/1995; 

flotation 7 buckets”     

This small sample of ochre consisting of seven particles from Feature 32/29B was all analyzed 

and recorded, and all were found to be magnetic (100%). 

Earthy texture=6 pieces Total weight=0.28 gram 6 (100%) magnetic # sampled=6 

Metallic/columnar 

texture=1 piece 

Total weight=0.01 gram 1 (100%) magnetic # sampled=1 

Table 4-13.  Feature 32:  95.56.37.50  Ochre overview 
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Discussion 

Feature 32:  95.56.37.50  (12-B-1036)   “Light sand fill excavated; DC/LM  11/24/1995; 

flotation 7 buckets” 

 This is a very small ochre sample comparatively and is listed as being part of Feature 32.  

It is catalogued as “light sand fill excavated” and was floated to separate material in the level.  It 

would appear to have been mostly sand with barely any ochre as an artifact type.  Mostly earthy, 

of a 2.5YR, 5YR, and 10R hue, visually a dark brown to brown with minimal dark reddish tint, 

this sample could be considered incidental to the sand component, almost as a random 

contaminant from nearby feature fill.  This is further supported by the rusty appearance of the 

metallic/columnar particle, suggesting inclusion of limonite from the surrounding soils.   

 The facts that the color is deeper and the particles retain minor magnetism suggest that 

these ochre particles may have been incorporated at one time with the cremation remains interred 

here.  The particle size of both the earthy and metallic/columnar textures is moderate compared to 

other levels.  The color indicates possible heat exposure that would cause the sample to darken to 

deeper color.  The weight of these particles in both textures is generally light, which would 

indicate lower iron oxide content by density as well as some degree of dehydration and/or 

crumbling.  These characteristics taken together suggest a burned clay or very fine particulate 

substance comprising this ochre sample.  

Feature 32:   95.56.37.60     (12-B-1036)   “West wall boundary & floor clean-up, W ½; 2 

buckets floted;  Excavated DC/LM 11/29/1995” 

 All eight pieces of ochre from 95.56.37.60 of Feature 32/29B were analyzed and 

recorded, with 75 percent being magnetic. 
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Granular/blocky texture=2 pieces Total weight=0.58 gram 2 (100%) non-magnetic  # sampled=2 

Earthy texture=5 pieces Total weight=0.13 gram 5 (100%) magnetic  # sampled=5 

Metallic/columnar/“rust” texture=1piece Total weight=0.04 gram 1 (100%) magnetic  # sampled=1 

Feature 4-14.   Feature 32: 95.56.37.60  Ochre overview 

Discussion 

Feature 32:   95.56.37.60    (12-B-1036)   “West wall boundary & floor clean-up, 

W ½ ; 2 buckets floted; Excavated DC/LM 11/29/1995” 

 Another very small ochre sample consisting of eight particles, this portion of Feature 32 

contained three texture types as seen in the table.  Most were moderately magnetic (earthy and 

metallic/columnar textures) and none retained measurable magnetism at zero gauss.   

 The most numerous were earthy textured displaying two color hues, 2.5YR or 10R.  

Visually these were dark brown to a strong reddish-brown.  The value/chroma variation was 

narrow, at 10R2.5/1, 2 and 10R3/4, and 2.5YR3/4.  These particles likely represented strong 

goethite dominance with deepened color due to heat exposure.  They were of average to small 

size comparatively with the largest/heaviest at 0.60  cm by 0.40 cm and 0.07 gram, and the 

smallest at 0.25 cm  by 0.25 cm and 0.02 gram. 

 Interestingly the blocky/columnar textured particles displayed distinct color peculiarities 

at 2.5YR 3/3 (dark brown) and 5YR 4/2 (light brown) with both having strong 10R hue 

components, value/chroma 3/4 and 3/6 (both reddish-brown).  This finding, as well as the 

somewhat larger size of these two particles suggests mineral composition of at least two types.  

One interpretation would be a burned goethite and unburned/slightly burned clay component.  

Position within the cremation fire setting would account for the more and the less deep color of 

these variants. 
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 The dark, dull brown of the metallic/columnar particle of ochre, which is also moderately 

magnetic, could be explained as closer to a form of goethite heated to extreme temperatures.  This 

conclusion is drawn because of its tending more toward very dark brown rather than the black of 

hematite.  The rusty appearance could also be due to extreme burning giving an ash-type 

appearance to the particle texture. 

Feature 32:  95.56.37.62 (light fraction), .63-72   (12-B-1036)   “W ½  to 22 cm bd, defining 

western margin;  Excavated DC/LM 11/24/1995;   Ocher” 

The texture of this sample was a more uniform metallic/columnar texture.  All were analyzed and 

recorded, with 97 percent being magnetic. 

 

Metallic/columnar 

texture=36 pieces 

Total weight=4.55 grams 35 (97%) magnetic 

   1 (3%) non-magnetic 

# sampled=36 

             Table 4-15.  Feature 32: 95.56.37.62, .63-.72  Ochre overview 

Discussion: 

Feature 32:  95.56.37.62  (light fraction),  .63-72   (12-B-1036)   “W ½  to 22 cm bd, 

Defining western margin;  Excavated DC/LM 11/24/1995; Ocher” 

 It would seem that the ochre artifacts from this segment of Feature 32 and those from the 

next portion were from soil margins that were not distinctly identified between Features 29B and 

32.  From the feature distribution map included with the mitigation report on the McCullough’s 

Run Site, Features 32 and 29B are adjacent: Feature 32 lies slightly northeast of Feature 29B 

along the southern-most margins of the known site 12-B-1036.  This sample represents part of the 

ochre that was encountered as archaeologists attempted to better define the two features. 
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 Only one texture type is found in this sample labeled 95.56.37.62 and .63-.72, 

metallic/columnar textured particles.  The dominant color hue was found to be 2.5YR, followed 

by 5YR and 10R equally within the predominantly moderately magnetic sample.  Several of these 

particles could not be limited to one color hue, however, but contained particles of several.  The 

following table  (Table 4.15.1)  illustrated the range of value/chroma for the three most common 

color hues, with the one non-magnetic particle excluded.   

Color Hue  Value/Chroma Range 

2.5YR 2.5/1, 2 

3/1, 2, 3, 4   

4/2 

5/6 

5YR 3/2, 3 

4/1, 2, 3, 4 

10R 3/1, 2, 3 

4/3 

7.5YR 3/2 

7/1 

Table 4-15.1   Feature 32: 95.56.37.62, .63-.72 Magnetic, metallic/columnar particles and color range 

(It is also noted that the most common color of all the magnetic particles is 2.5YR 3/2) 

 Visually the most frequent 2.5YR colors are in the reddish-black, dusky red colors to the 

dark reddish-browns and dark reds.  Within the 5YR and 10R hues, dusky reds and reddish 

browns are prevalent.  Outliers fall within weaker reds, light browns and gray/pink-gray shades.  

As noted in previous features, the deeper, more blood-colored shades could represent mineral 

particles that were of a red to reddish-brown prior to the cremation process due to the higher iron 

oxide content.  This was merely intensified by the extreme heat of that process.  The lighter 

shades and incidental colors likely represent mineral content of less iron oxide, some local clays 

incorporated and distance from intensity of heat. 

 One interesting observation of this feature sample is the size, both weight and 

measurement, of the sample particles.  An overall weight of 4.55 grams for the total 36 particles, 

several large particles greater than one centimeter, and fewer very tiny particles overall highlights 
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this particular sample.  The microscopic appearance of a more dense metallic composition, with 

no other particle textures, contributes to its peculiarity as well.  These particles could represent a 

less weathered, less deteriorated original composition of rock, more inclusive of hematite or 

magnetite.  The process of heating to extreme temperatures during cremation would have 

diminished the magnetism of the particles but left unchanged their more metallic, dense 

appearance microscopically.  A higher magnetite or hematite content would also account for the 

weightier sample and the overall larger particles than have been observed in other samples from 

this site. 

Feature 29B/32:   95.56.37.66  (12-B-1036)   “West ½ to 22 cm bd defining western margin; 

Excavated 11/24/1995  DC/LM;   Ocher” 

Two textures of granular/blocky and earthy, numbering 69 were all analyzed and recorded.  Of 

these, 87 percent were found to be magnetic. 

Granular/blocky texture=40 

pieces 

Total weight= 1.24 grams 34 (85%) magnetic 

  6 (15%) non-magnetic 

# sampled=40 

Earthy texture=29 pieces Total weight=1.185 grams 26 (~90%) magnetic 

  3 (10%) non-magnetic 

# sampled=29 

    Table 4.16   Feature 29B/32: 95.56.37.66 Ochre overview 

Discussion: 

Feature 29B/32:  95.56.37.66  (12-B-1036)  “West ½ to 22 cm bd defining western margin; 

Excavated 11/24/1995   DC/LM;  Ocher” 

 This was excavated to further define the western boundary of Features 32 and 29B.  

Interestingly this sample does not include any metallic-textured ochre artifacts as did the last 

sample.  Rather, this includes only earthy and granular/blocky-textured artifacts. 
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 Of the magnetic earthy particles, most were found to be in the color hue of 5YR, with a 

value/chroma range of 3/1, 2, 3 and 4/2, 3.  The second most frequent color hue was 10R, with a 

similar range (value/chroma) of 3/1, 2, 3, 4 and 4/2, 4.  These are visually a dark reddish-brown, 

dusky red, and dark reddish-gray with a trending toward yellowish tint, to weak red.  The few 

non-magnetic particles of this texture tend to be of lighter shades of brown.  The size range varied 

from the largest at 1.00 cm by 0.90 cm to 0.20 cm by 0.20 cm at the smallest.  The heaviest 

particle of these ochre particles was 0.21 gram, and the lightest weight for several particles was 

less than 0.01 gram.  The visual range of color for the magnetic earthy-textured portion of ochre 

suggests a higher content of iron oxide within the goethite mineral composition range. 

 The magnetic granular/blocky particles are more numerous than non-magnetic with all 

but one falling in the 7.5YR hue.  The value/chroma range is very wide for this texture group: 

3/3, 4, 4/2, 3, 4, 6, 5/4, 6, 8, 6/4, 6, 7/6, 8, and finally 8/4, 6. The most common colors are 7.5YR 

4/3 and 4/4, both brown shades.  However the overall visual pallet is from dark brown to strong 

brown to reddish-yellow on the Munsell Soil Color Chart.  These particles have high magnetic 

attraction with zero gauss.  Their size is mostly small, ranging from less than one centimeter (0.85 

cm by 0.30 cm, 0.60 cm by 0.60 cm by 0.60 cm to grain sized (0.20 cm by 0.10 cm).  The weight 

range is also quite small ranging from less than 0.01 gram to 0.10 gram.  Considering the 

characteristics of color, size, and weight, with only slight magnetism, these particles are likely 

limonite in mineral composition and sedimentary in nature, with a sandy component.  The 

exposure to great heat would dry sedimentary rock that contains iron oxides to the point of 

crumbling into small particles, such as found in the granular/blocky sample.  Rock of this type is 

quite common across Indiana and not highly specific to any one area. 

 Considering that goethite can be found in sedimentary bedding planes and irregular 

spaces within other rock and in concretions, and considering that limonite can also be highly 
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sedimentary, this sample of ochre could well have been from a sedimentary deposit comprised of 

both of these iron oxides.  The original form and location cannot be pinpointed certainly but it 

would not be an uncommon combination to be found in Indiana bedrock formations or glacial 

detrital materials. 

Feature 29B/32:     95.56.37.79     (12-B-1036) 

 Streak was obtained for this sample of Feature 29B/32: Granular/blocky texture produced 

generally a yellow-brown streak on a porcelain plate.  Earthy texture produced dark reddish-

brown color and metallic texture produced generally a yellow-brown to reddish brown streak.  All 

165 particles were analyzed and recorded, finding that 24 percent of the total was magnetic. 

Granular/blocky 

texture=125 pieces 

Total weight=4.75 grams 125 (100%) non-magnetic # sampled=125 

Earthy texture=35 pieces Total weight=2.79 grams   35 (100%) highly magnetic # sampled=35 

Metallic texture=5 pieces Total weight=0.12 gram     5 (100%) magnetic # sampled=5 

Table 4-17.   Feature 29B/32:  95.56.37.79  Ochre overview 

Discussion 

Feature 29B/32:  95.56.37.79   (12-B-1036) 

 In this larger ochre sample, there were three texture types: granular/blocky, earthy, and 

metallic/irregular.  One interesting aspect of this level was that streak was obtained for all texture 

types.  These particles were not as friable as other ochre samples in this study.  This will be 

compared and contrasted within discussion of texture types. 

 The most common color hue on the Munsell Soil Color Chart for the granular/blocky 

particles of ochre was 7.5YR, with other hues negligible or not present at all.  The range of 

value/chroma was wide within 7.5YR: 

 3/4          4/2, 3, 4, 6           5/4, 6, 8          6/6, 8          7/6, 8          8/4, 6 
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However the most common was 4/4, 4/3, and 4/6 in that order of frequency.  Visually these were 

brown to strong brown, tending slightly to a yellow tint.  The range visually was from dark 

brown, reddish-yellow to pink shades, again tending toward a yellow tint.  The streak produced 

by these granular/blocky particles was not unlike the actual color of the particles.  However it 

tended much more toward yellow than did the particles themselves.  From this evidence and the 

fact that these particles were non-magnetic with zero gauss, the conclusion of a high amount of 

limonite in the granular/blocky particles could be reached.   

 The earthy particles were all highly magnetic with a reading of zero gauss.  The most 

frequent color hue for these particles was 2.5YR followed closely by 5YR, with a few in the 10R 

hue.  The ranges of value/chroma within the hues are presented in the following table for the 

magnetic earthy particles of ochre from this level: 

Hue Value/Chroma Range 

 

2.5YR 

 

 

3/1, 2, 3, 4 

4/2, 3 

 

5YR 

 

3/1, 2, 3 

4/2, 3, 6 

 

10R 

 

3/1, 2 

 

Table 4-17.1   Feature 29B/32:  95.56.37.79 Magnetic earthy colors 

Visually the main colors seen are dark reddish-gray, dusky red, dark reddish-brown to weak red 

and reddish-brown shades.  The second most frequent hue/value/chroma visually fall into the very 

dark gray/dark reddish-brown/dark reddish-gray/reddish-brown to yellowish-red or umber shades 

of 5YR.  These rich colors, as well as streak within the same rich reddish-brown palette and the 

high magnetic attraction even after exposure to cremation fires suggests a higher content of iron-

containing oxides in this sample.  These could include hematite and magnetite, as well as local 
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goethites.  Again these can be found in scattered abundant quantities across the Indiana 

landscape. 

 The small quantity of metallic/irregular-textured particles favored slightly hue 7.5YR 

over 5YR.  Visually these range from brown, strong brown to reddish-yellow.  The streak 

exhibited by these particles of ochre is both yellowish-brown and reddish-brown tones, 

suggesting a combination of mineral content such as limonite and goethite. 

 The particle size in this level is also interesting in that the largest particles in each texture 

group are large compared to some others in this feature.  The following table (Table 4.17.2) 

illustrates this point: 

 

Texture Largest/smallest particles Heaviest/lightest particles 

Granular/blocky 1.50 x 1.00 centimeters 

0.20 x 0.20 centimeter 

  0.53 gram 

<0.01 gram 

Earthy 1.10 x 0.80 x 0.60 centimeter 

0.30 x 0.30 centimeter (3 particles) 

  0.42 gram 

  0.01 gram 

Metallic/irregular 0.50 x 0.40 centimeter 

0.30 x 0.25 centimeter 

  0.03 gram 

  0.01 gram 

       Table 4-17.2   Feature 29B/32: 95.56.37.79   Texture/size 

The larger particles in the metallic/irregular texture group are half the size of the larger ones of 

other two texture groups.  The more dense metallic/irregular particles of ochre breaking into 

comparatively smaller particles suggests heat fracture similar to fire-cracked rock but on a much 

smaller scale.  The granular/blocky particles are larger overall than the other two texture groups, 

and suggest a composite sedimentary material, possibly not as much exposed to extreme heat near 

the fires.  This combined with the heavier weight of the larger particles suggests larger original 

pieces of iron oxide rock chosen for cremation with an individual, and thus retaining larger size 

within the interment.   
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 The size of the earthy-textured particles was also large, with a comparable weight to the 

granular/blocky-textured particles.  The high level of magnetism, indicating possibly a heavier 

concentration of iron oxide in the original material leads to the impression of a heavier goethite 

concentration in the original ocherous materials.  The earthy particles, being somewhat less 

dense, resisted heat fracture in appearance more than the other two texture types.  This could also 

be true if these particles were contained within an outer shell such as a concretion.   

 Though it is not clear from what part of the feature this sample was located, it is 

interesting in its properties, characteristics and resultant data. 

 

Feature 32: 95.56.37.90 (12-B-1036) “West to 35 cm bd, bottom; excavated 11/24/1995 

DC/LM” 

 Streak on porcelain plate of blocky/granular ochre particles was brown; streak of earthy 

particles was reddish-brown on streak plate.  All five particles were found to be magnetic (100%).  

All particles were analyzed and recorded. 

Blocky/granular texture=4 pieces Total weight=.085 gram 4 (100%) magnetic # sampled=4 

Earthy texture=1 piece Total weight=.03 gram 1 (100%) magnetic  # sampled=1 

        Table 4-18.   Feature 32: 95.56.37.90  Ochre overview 

Discussion 

Feature 32:  95.56.37.90 (12-B-1036) “West to 35 cm bd, bottom; excavated 11/24/1995 

DC/LM 

 This small sample was unremarkable in that size, weight, and color were not uncommon 

to Feature 32 as a whole.  The main color hue of the granular/blocky particles was 7.5YR with 
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4/3 and 4/4 as most common value/chroma.  Visually these are in the brown category for the 

particles, and streak was found to be brown as well.  An outlier of 6/6 value/chroma (reddish-

yellow) provides a clue as to the mineral composition of the granular/blocky particles.  Likely 

these are comprised of limonite that darkened to brown with exposure to fire during cremation.  

Moderate magnetism with zero gauss is typical of moderate iron oxide content for limonite in 

some cases. 

 The earthy particle of ochre is also unremarkable, likely consisting of a higher iron 

content exhibited by the stronger magnetic attraction.  The 5YR 3/3 color for this lonely particle 

is visually a dark reddish-brown which coincides with the streak color.  This is likely a goethite 

iron oxide.   

 Both limonite and goethite are plentiful in the Indiana landscape and waterways.   

Feature 29B/32: 95.56.37.100 (12-B-1036) “East 1/2--top to 20 cm bd; light fraction; 

excavated 11/26/1995 DRC.” 

 A total of 26 particles in 95.56.37.100 of Feature 32, were analyzed and recorded.  Streak 

of granular/blocky texture was brown, that of earthy portion was reddish-brown, and streak of the 

metallic-textured particles was a rusty-brown color generally.  Streak was tested on a porcelain 

streak plate. Of the 26 ochre particles, 100 percent were found to be magnetic.  

Granular/blocky texture=12 pieces Total weight=0.19 gram 12 (100%) magnetic # sampled=12 

Earthy texture=10 pieces Total weight=0.29 gram 10 (100%) highly magnetic # sampled=10 

Metallic/irregular/“rusty” texture= 

4 pieces 

Total weight=0.12 gram   4 (100%) highly magnetic # sampled=4 

  Table 4-19.   Feature 29B/32: 95.56.37.100  Ochre overview 

Discussion 
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Feature 29B/32:   95.56.37.100    (12-B-1036)   “East ½ --top to 20 cm bd; light fraction; 

excavated 11/26/1995 DRC” 

Texture Heaviest & Lightest 

Particle (g) 

Largest & Smallest 

Particle (cm) 

Dominant Hue; 

value/chroma range 

Granular/blocky 0.035 g 

  0.01 g 

0.50 x 0.35 cm 

0.20 x 0.20 cm 

5YR: 

3/4; 4/2, 3, 4, 6 

7.5YR: 

3/3, 4; 4/4; 5/8; 6/6 

Earthy 0.06 g 

0.01 g 

0.50 x 0.40 cm 

0.20 x 0.20 cm 

10R: 

3/1, 2, 3, 6; 4/3 

Metallic/irregular 0.06 g (bi-color) 

0.01 g (bi-color) 

0.80 x 0.40 cm (bicolor) 

0.30 x 0.30 cm  

5YR: 

3/4; 4/2 

10R: 

3/1, 4 

Table 4-19.1   Feature 29B/32: 95.56.37.100  Texture/size/color  

 This is another relatively small sample of ochre, noted to have been located at the top, 

eastern aspect, of Feature 29B/32.  It is comprised of small to slightly larger particles.  Most 

pieces of ochre in this light fraction sample are in the range of 0.20 by 0.20 cm to 0.30 by 0.30 

cm.  The most prevalent weight for these particles is 0.01 gram, with almost all falling between 

0.01 and 0.30 gram.  The weight and size of these particles is significant because they likely 

would have remained near the top of a vessel used to contain and transport cremation remains.  

They would not have been heavy or large enough to have settled lower in the feature contents, 

either during transport or over time in situ.  The contents of the entire feature are not detailed in 

the Mitigation Report to specify what other artifacts or remains were included, but we do know 

there was a significant amount of red ochre. 

 The color hues are also interesting.  For the granular/blocky particles of ochre there were 

almost equal amounts of 5YR and 7.5YR.  Within the 5YR hue, the range of value/chroma was 

tight at 3/4, 4/2, 3, 4, 6.  These visually appeared as dark reddish-brown and gray to reddish-

brown and yellowish-red on the Munsell Soil Color Chart.  The 7.5YR hue had a slightly wider 

range of value/chroma, at 3/3, 4, 4/4, 5/8 and 6/6.  Visually these were dark brown and brown, 

strong brown with yellow trending to reddish-yellow.  Due to the color of the particles of ochre, 
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the brown streak, and only moderate magnetism with zero gauss reading, these particles were 

likely of a higher limonite content.  

 The earthy ochre was almost identical in size and weight range to the granular/blocky 

particles with only a slightly heavier weight.  However the color hue was 10R within a narrow 

range of value/chroma that were visually of dusky red to dark reddish-gray.  The streak was 

comparable as reddish-brown.  Due to the high magnetism, yet zero gauss, these particles were 

likely of goethite content. 

 The metallic/irregular particles were the least numerous.  They were mostly in the 10R 

color hue, and all but one had distinctly more than one color.  They were all of a red tint, ranging 

from brown, dark reddish-brown/gray to dusky red and dark reddish-gray.  However these pieces 

produced a rusty or umber shade of brown streak.  The size of these particles was interesting as 

they were larger than the other two texture groups.  The metallic/irregular texture is more densely 

organized rock with irregularity, suggesting fire-cracked rock appearance.  These remained 

highly magnetic, with zero gauss.  These particles were likely of a hematite/goethite combination 

and were likely bi-products of a larger rock very close to the intensity of the fire.  So few of these 

particles were in this light fraction sample that they may have settled deeper into the feature due 

to size, weight, and more dense fabric of rock. 

Feature 32/29B:     95.56.37.105     (12-B-1036)     “North ½, 10-15 cm bd; Excavator BM.” 

 On a porcelain streak plate, blocky/granular particles produced yellow and brown streak; 

earthy particles produced brown streak; metallic irregular particles produced yellow streak.  All 

particles were analyzed and recorded, with 92 percent found to be magnetic. 

Blocky/granular texture=9 

pieces 

Total weight=0.12 gram     9 (100%) magnetic # sampled=9 

Earthy texture=213 pieces Total weight=6.75 grams 213 (100%) highly magnetic # sampled=213 
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Metallic/irregular/ “rusty” 

texture=20 pieces 

Total weight=4.55 grams   20 (100%) non-magnetic # sampled=20 

Table 4-20.   Feature 32/29B: 95.56.37.105  Ochre overview 

Discussion 

Feature 32/29B:   95.56.37.105  (12-B-1036)  “North ½, 10-15 cm bd; Excavator BM” 

 The earthy particles of ochre in this feature comprised the bulk of the sample and all were 

highly magnetic with zero gauss reading.  Despite the large measurement of some of these 

particles, their weight was small.  The largest earthy particle of ochre measured 1.50 cm by 0.70 

cm, yet weighted only 0.24 gram.  The smallest particles at 0.10 cm by 0.10 cm with the least 

weight of 0.01 gram were within size range of other ochre samples of this feature. 

 The earthy particles displayed a strong brown streak on a porcelain plate.  This was 

unexpected as the most frequent color hues from the earthy particles were mostly from 2.5YR (62 

percent), followed by a large percentage (30 percent) from 10R hue, and finally 5YR hue at less 

than 10 percent.  The more true brown hues of 7.5YR and 10YR were not represented in the 

earthy sample.  There was a fairly large value/chroma range for the two main color hues.  A few 

particles displayed more than one dominant hue.  For brevity, these are presented in the following 

table (highlighted value/chroma indicates greatest frequency): 

Earthy Texture Color Hue Value/Chroma Range 

              

                  2.5YR (62%) 

2.5/1, 2, 3, 4 

3/1, 2, 3, 4, 6 

4/2, 3, 4 

7/1 

 

10R   (30%) 

2.5/2 

3/1, 2, 3, 4, 6 

4/2, 3, 4, 6, 8 

5/2 

6/1 

  

5YR  (< 10%) 

2.5/2 

3/2, 3 

4/2, 3, 4 

                      Table 4-20.1.   Feature 32/29B: 95.56.37.105  Earthy color range 
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Visually these colors range in 2.5YR from reddish black, very dusky red, dark reddish-brown and 

reddish gray, dusky red, dark red, weak red, reddish brown to one outlier of light reddish-gray.  

Within the 10R group, colors were visually recognized as very dusky red, dark reddish-gray to 

frequent dusky red, weak red and red, to reddish-gray.  The 5YR group ranged from black, dark 

reddish-brown to dark reddish-gray and reddish brown. 

 It would seem that based on the color range these particles were more of hematite 

composition, especially with deepening reds after burning.  The high magnetism would support 

this as well.  However, the earthy texture and light weight leans more toward goethite as does the 

streak of brown.  The interpretation of this material therefore is likely more goethite with some 

hematite or other iron oxide material of higher concentration.  This could occur as concretion 

centers formed in a high iron concentration environment and in great enough quantities to yield 

this larger number of particles.  A wetland or bog environment could have been the origin of such 

a form, constituting this sample of ochre. 

 The granular/blocky textured particles were few.  Most were of 2.5YR color hue, and a 

few of these had two distinct value/chroma values.  The range of value/chroma for these particles 

was: 

2.5/2: very dusky red just above reddish-black; 

3/3, 4: both dark reddish-brown (most were 2.5YR 3/3); 

4/4: reddish-brown; 

5/6, 8: red (to a deep umber shade). 

 

The largest of these particles was 0.65 cm by 0.50 cm, with heaviest weight being 0.12 gram.  

This seemed proportionately heavier than the earthy particles of similar size within this sample.  

The smallest particles measured 0.30 cm by 0.20 cm with the lightest weight being 0.01 gram.  
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This measurement was frequently seen in this and other feature levels, and was therefore not 

uncommon.  With these particles having granular texture, similar to sandy particles, it is likely 

that they were from a granular sedimentary or metamorphic rock of low iron content (mild 

magnetic attraction) that darkened to deeper red shades when exposed to cremation fires. 

 Finally, the last texture type in 95.56.37.105, Feature 32/29B, was metallic/irregular.  

These particles were denser in appearance than others.  They did not have magnetic attraction, 

and were zero gauss reading.  The most common color hue was 7.5YR with the following range 

of value/chroma, with 7.5YR 3/2 being most common: 

2.5/2: very dark brown; 

3/2, 3, 4: dark brown; 

4/6: strong brown; 

5/6, 8: strong brown. 

All produced a yellowish streak, and some of these particles appeared to have a yellowish crusty 

appearance.  The latter observation is likely due to more significant burning than some of the 

other particles.  This portion of this level was most likely a limonite mineral composition as 

gleaned from all characteristics. 

Feature 29B:    95.56.37.111    (12-B-1036)     “N. ½   15-25 cm. bbd—1 bag: 3 buckets 

floated”   

 This portion of ochre from Feature 29B consisted of a small total number of measurable 

particles, all non-magnetic.  The granular- and earthy-textured particles of ochre were fused with 

minute bone fragments of grey/white color, indicating incineration.  Though numerous, the 

metallic/columnar textured particles were quite small, very particulate and very friable.  



169 
 

 

Therefore they were all taken together as one general quantity, rather than separate particles.  The 

Munsell color range included more than the usual one to three colors.   

(TNC=too numerous to count) 

Metallic/columnar 

texture=TNC 

Total weight=0.14gram All non-magnetic # sampled=1 

Granular texture=4 pieces Total weight=4.75 grams All non-magnetic # sampled=4 

Earthy texture=5 pieces Total weight=0.31 gram All non-magnetic # sampled=2 

     Table 4-21.   Feature 29B: 95.56.37.111  Ochre overview 

Discussion 

Feature 29B:   95.56.37.111   (12-B-1036)   “N. ½  15-25 cm. bbd—1 bag: 3 buckets floated” 

 This was a flotation sample of ocherous material from this level, 15 to 25 centimeters 

below datum on the north one-half of feature 29B. 

 The metallic/columnar particles had a very small overall weight for the large number of 

very small particles.  One of the largest particles of ochre measured 0.60 cm by 0.60 cm by 0.60 

cm and had a weight of 0.08 gram.  The weight of this one particle comprised more than half the 

overall weight for all of the metallic/columnar.  The color hue, value/chroma for this texture type 

is as follows, listed in order of frequency: 

10R 2.5/2: very dusky red, just above reddish-black; 

10R 4/1: dark reddish-gray; 

7.5YR 7/2: pinkish gray;  

2.5YR 4/4: reddish-brown. 

It was observed that much of this level had bone fused to the ochre particles.  The lighter pinkish-

gray color to some of the metallic/columnar particles indicates a bone dust “contamination” on 

these particles.  Ochre has been known to stain the bone remains in interments.  In this case, the 
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ochre was so highly incinerated as to be almost immeasurable and extremely friable.  The bone 

associated with this part of the ochre sample was likely incinerated to the point of becoming very 

particulate, extremely fine to the point of bone dust.  The materials became fused together in the 

extreme heat giving the metallic/columnar particles a pinkish appearance microscopically due to 

the ochre-stained bone particles.  The more dense particles of the metallic texture may have 

conducted heat more readily and extensively throughout the human remains.  The observation of 

no magnetic attraction, zero gauss, and the minute size of the particles support the advanced 

incineration of bone and ochre together.  Ochre in this level could have initially been of a 

hematite/goethite/limonite combination, due to the color range observed.  Again, this combination 

is not uncommon in Indiana. 

 Neither the granular nor the earthy particles of ochre displayed any magnetic attraction 

and both had zero gauss readings.  The granular-textured particles, though few, were large by 

comparison to the other ochre in this level, both in size and weight.  The largest particle was 2.50 

cm by 0.70 cms, and the heaviest was 2.06 grams.  The color hue, value/chroma range was as 

follows for the granular particles: 

2.5 YR 3/3: dark reddish-brown; 

7.5YR 3/2 and 4/4:  very dark brown and brown; 

10YR 3/2, 5/4, 6: very dark grayish-brown, and shades of yellowish-brown. 

Due to the color range of browns to yellowish-browns, and the non-magnetic characteristic, this 

was likely a predominantly limonite rock initially.  The size and color range suggest incineration 

of varying degrees, most particles remaining large, within the brown to yellowish color palette. 
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 The two earthy particles also were attached to bone particles, fused by the heat of 

cremation fire.  It is interesting to note that these particles of ochre had more than one dominant 

color and they were all within the 10R hue: 

2.5/1: reddish brown; 

3/3: dusky red; 

4/1: dark reddish-gray. 

Reviewing the observations from the previous level, these two earthy particles fall easily within 

range of the earthy particles above them within the feature.  These could have shifted, settled 

from 96.56.37.105 to 95.56.37.111 due to the added weight of bone and forces of gravity and 

weathering within soil over great time.  Without streak, it is not conclusive, but these two 

particles would appear to be of higher goethite composition originally as found in the level above.   

Feature 29B/32:     95.56.37.117     (12-B-1036)     “15-25 cm bd; N ½” 

 This portion of Feature 29B/32 contains pieces of ochre and bone fragments fused 

together. There was a dusty material in the bottom of the curation bag, likely from bagwear to 

these particles.  Of the total number of particles (748) 79 percent were found to be magnetic. By 

convention, with this large sample of ochre and the friable nature, at least a 10 percent sample 

was analyzed and recorded. 

 Streak produced on a porcelain streak plate for blocky/granular particles was light, barely 

visible yellowish-brown color; these particles had a burned or charred appearance, yellow color, 

and were extremely friable.  The earthy sample produced a streak of rich color, from brown to 

reddish-brown, and dark red.  Metallic/columnar particles have a “rusty” appearance, and many 

had the appearance of concretion shells. 
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Blocky/granular 

texture=354 pieces 

Total weight=26.66 grams 

(magnetic weight=10.46 grams; 

non-magnetic weight=16.20 grams) 

269 (76%) magnetic 

  85 (24%) non-magnetic 

# sampled=33 

# sampled=20 

Earthy texture=277 pieces Total weight=10.24 grams 274 (99%) magnetic 

    3 (1%) non-magnetic 

# sampled=38 

Metallic/columnar/“rusty” 

texture=117 pieces 

Total weight=8.40 grams 

(magnetic weight=3.67 grams; non-

magnetic weight=4.73 grams) 

  50 (43%) magnetic 

  67 (57%) non-magnetic 

# sampled=18 

# sampled=19 

Table 4-22.   Feature 29B/32: 95.56.37.117   Ochre overview 

Discussion 

Feature 29B/32:  95.56.37.117   (12-B-1036)   “15-25 cm bd; N ½” 

 The granular/blocky textured ochre particles were the most numerous of textures in this 

level.  They displayed non-magnetic, moderately and mildly magnetic properties, all with 

readings of zero gauss.  This texture contained some of the overall largest particles thus observed.  

The large particles ranged from 2.50 cm by 1.20 cm by 1.00 cm, 2.20 cm by 1.20 cm by 1.00 cm 

and 1.80 cm by 0.90 cm by 0.70 cm as some of the largest to the smallest, ranging from 0.30 cm 

by 0.15 cm by 0.10 cm, 0.10 cm by 0.10 cm by 0.10 cm and 0.05 cm by 0.05 cm by 0.05 cm.  The 

weight of these particles varied widely as well with heavier particles at 1.58 grams, 0.95 gram, 

and 0.69 gram.  The lightest particles were 0.015 to less than 0.01 gram. 

 The color hue most common in the granular/blocky texture group was 7.5YR with a wide 

range of value/chroma.  The highlighted value/chroma indicate the most frequently seen: 

2.5/2   very dark brown  

3/2, 3, 4   dark brown 

4/2, 3, 4, 6   brown, strong brown 

5/6, 8   strong brown 

Considering the granular/blocky structure to this texture, the barely visible streak produced, and 

the brown color range, this texture type was likely a sandy (quartz, quartzite) composition and 
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limonite.  The limonite was heated to varying degrees with cremation, accounting for the variety 

of brown shades.  Since very little streak was produced, as is typical of sandy particles with no 

streak, the limonite was likely the mineral producing barely any streak and brown shades of 

ochre.  This would have originally been of a sedimentary rock nature, comprised of quartz 

particles and limonite. 

 The earthy-textured particles were a large portion of 95.56.37.117, 37 percent of the 

ochre total.  As to magnetism, these particles ranged from non-magnetic and only mildly 

magnetic, the latter being fused with incinerated bone particles, all with zero gauss readings.  The 

particles with fused bone did not display any larger size than the average. 

 The size of the earthy particles was from the largest at 2.70 by 1.30 by 0.60 cm (no bone 

particles) to the smallest at 0.05 by 0.05 by 0.05 cm (no bone particles).  The non-magnetic earthy 

particles with bone fused ranged from 0.80 by 0.50 by 0.30 cm to 0.40 by 0.30 by 0.20 cm.   

 The color of the earthy particles was most frequently within 5YR color hue, followed by 

2.5YR and 7.5YR respectively.  Most of the earthy particles displayed more than one dominant 

color.  The ranges of value/chroma follow: 

5YR: 2.5/1   black 

3/2, 3 dark reddish-brown 

4/3, 4 reddish-brown 

2.5YR: 2.5/1 reddish-black 

3/2, 4 dusky red to dark reddish-brown       

4/3, 4 reddish-brown 

7.5YR: 3/2, 3 dark brown 

4/3, 6 brown, strong brown 

5/8 strong brown 
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The particles without bone fused were mostly in the 5YR and 2.5YR color hue.   

 The color range of the earthy-textured particles coincides with a hematite/goethite 

combination such as is found within concretions.  The varying level of magnetism also fits with 

this mineral combination, especially in the presence of heat, depending on location within the 

cremation.  Whether the concretions were opened prior to cremation or whether they broke apart 

with the heat of the fire is not known.  Without further analysis, it is not known whether the bone 

fragments were human or animal.  However, what can be concluded is that the earthy particles 

were burned with the remains and became fused due to the extreme heat of the fire.   

 Metallic/columnar-textured particles of ochre had several areas of variance between 

particles.  Many of them had more than one dominant color.  Both magnetic and non-magnetic 

particles were predominantly of a 7.5YR hue with a large range of value/chroma within 7.5YR: 

2.5/1 black 

3/1, 2, 3 very dark gray, dark brown 

4/3, 4, 6 brown, strong brown 

5/4, 6, 8 brown, strong brown 

6/8 reddish-yellow 

7/8 reddish-yellow 

Of all the particle colors within 7.5YR hue, the most frequently seen were value/chroma of 4/4, 6 

(brown and strong brown) and 5/6, 8 (strong brown).  However, particles displayed several 

value/chroma within the 5YR, 2.5YR, and rarely the 10YR, 10R hues respectively.  Many of 

these pieces of ochre had a concretion shell appearance, or a rusty concavity that gave that 

impression.  Some were very friable. Some were fused with incinerated bone particles.   



175 
 

 

 Overall this texture type was within a medium to larger size range but did not necessarily 

reflect this in weight, which was in the minute to small range.  There were some of the largest 

particles of ochre yet observed in this feature within this level: 2.00 cm by 1.40 cm by 0.45 cm, 

1.20 cm by 0.50 cm by 0.30 cm, and 2.30 cm by 1.90 cm by 0.50 cm; the smallest particles were 

in the ranges of the other levels at 0.20 cm by 0.20 cm by 0.10 cm, 0.10 cm by 0.10 cm by 0.10 

cm. This was true also of the weights of these particles.  Some of the heaviest weighed in at 1.85 

grams, 1.86 grams and 0.90 gram, whereas the smallest weighed less than 0.01 gram.  

 It would appear that these metallic/columnar-textured particles were extremely burned for 

the most part.  The very friable, fragile nature of these particles and the comparatively small 

weights of most of the particles attest to this.  They had been incorporated with the human or 

animal remains during the cremation process as evidenced by the bone/ochre fusion.  Given the 

absence of and variable nature of the magnetic attraction, zero gauss reading of the 

metallic/columnar particles, and combined with the rusty, brown colors observed, it is likely that 

these particles were of a highly limonite/goethite composition in the form of concretions initially.  

They have been disseminated into small particles such as happens when rock is exposed to high 

temperatures in fires.  This type of rock could have been found in iron-bearing springs or in bogs 

or wetland environments, common in Indiana. 

Feature 29B/32:     95.56.37.122     (12-B-1036)     “Ocher Samples”  

 By convention with large samples (411), a 10 percent sample was analyzed and recorded.  

Of the total sample, it is noted that 93percent were magnetic to some degree.  Some of the earthy 

particles resembled the core or shell of concretions, and incineration was undetermined in some 

cases; earthy particles produced streaks of reddish-brown, reddish-purple to deep orange-brown 

colors on a porcelain streak plate.  Streak of granular/blocky portion is light yellowish-brown to 

yellowish-orange on a porcelain streak plate, with some particles barely appearing to have any 
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streak at all.  The microscopic appearance of the magnetic metallic/angular/“rusty” ochre was 

layered, similar to shale. 

Granular/blocky 

texture=86 pieces 

Total weight=8.40 grams   75 (88%) magnetic 

  11 (12%) non-magnetic 

# sampled=7 

# sampled=2 

Earthy texture=160 pieces Total weight=13.25 grams 141 (88%) highly magnetic 

      9 (6%) mildly magnetic 

    10 (6%) non-magnetic 

# sampled=7 

# sampled=3 

# sampled=6 

Metallic/angular/“rusty” 

texture=165 pieces 

Total weight=7.85 grams 157 (95%) magnetic 

      8 (4%) non-magnetic 

# sampled=21 

# sampled=3 

Table 4-23.   Feature 29B/32:  95.56.37.122  Ochre overview 

Discussion 

Feature 29B/32:  95.56.37.122    (12-B-1036)  “Ocher Samples” 

 Of the ocher samples there were three texture categories as noted in the table.  Only 

seven percent of the total sample was non-magnetic, the majority of the 411 particles being to 

some degree magnetic.  All registered zero gauss.   

 The ochre particles in this part of 29B/32 (.122) were notably larger than many other 

level samples of ochre.  The range of large particles included: 

2.50 x 2.00 x 1.50 cm. (non-magnetic granular/blocky) 

2.30 x 1.40 x 0.70 cm. (highly magnetic earthy) 

1.70 x 1 40 x 0.30 cm. (non-magnetic earthy) 

1.20 x 1.15 x 0.50 cm. (non-magnetic metallic/angular/“rusty”) 

1.20 x 1.10 x 0.10 cm. (highly magnetic metallic/angular/“rusty”) 

1.00 x 0.70 x 0.50 cm. (non-magnetic granular/blocky) 

0.95 x 0.80 x 0.35 cm. (mildly magnetic metallic/angular/“rusty”) 

The range of the smallest particles was somewhat larger to comparable to those seen thus far in 

other levels: 
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1.40 x 0.70 x 0.30 cm. (mildly magnetic granular/blocky) 

0.45 x 0.30 x 0.10 cm. (non-magnetic metallic/angular/“rusty”) 

0.40 x 0.40 x 0.15 cm. (mildly magnetic metallic/granular/“rusty”) 

0.30 x 0.30 x 0.30 cm. (highly magnetic earthy) 

0.30 x 0.25 x 0.15 cm. (mildly magnetic earthy) 

0.15 x 0.05 x 0.05 cm. (highly magnetic metallic/angular/“rusty”) 

0.10x 0.10 x 0.05 cm. (non-magnetic granular/blocky) 

The weights of the lightest-weight particles were unremarkable comparatively.  The weights of 

the heaviest particles were interesting as some were quite heavy, yet others were comparable to 

other levels: 

4.40 grams (mildly magnetic granular/blocky) 

1.71 grams (magnetic earthy) 

1.13 grams (non-magnetic metallic/angular/“rusty”) 

0.84 gram (non-magnetic earthy) 

0.31 gram (non-magnetic granular/blocky) 

0.21 gram (highly magnetic metallic/angular/“rusty”) 

0.19 gram (mildly magnetic metallic/angular/“rusty”) 

 The color variation was interesting in this group of ocher samples as it varied widely in 

some texture groups.  Within the granular/blocky particles, the main color hue with both the 

magnetic and non-magnetic groups was 5YR.  In the non-magnetic group, the main value/chroma 

was 4/6, with variations of 5YR 3/3, 4 and 4/3.  Visually these were dark reddish brown, reddish 

brown, and most frequently noted was yellowish red.  The magnetic group displayed mainly 5YR 

3/3, 4/3, 6/8 which visually were dark reddish brown and reddish yellow (a salmon shade), 

followed by 2.5YR 3/4 and 4/6, seen as dark reddish brown to red. 
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 The metallic/angular/“rusty” particles did not vary as widely as to main color.  Magnetic, 

mildly magnetic, and non-magnetic fell within the color hue of 2.5YR mainly.  The magnetic 

group also held 10R colors and the non-magnetic group were evenly 2.5YR and 7.5YR.  The 

following describes the color variation: 

Magnetic-2.5YR: 2.5/4; 3/3, 4; 4/3, 8. 10R: 3/4, 6; 4/4, 8. Visually these were dark red, dark 

reddish brown, reddish brown to red, then dusky red, dark red, weak red to red. 

Mildly magnetic-2.5 YR: 2.5/3; 3/3.  Visually these were dark reddish brown. 

Non-magnetic-2.5YR 3/4, 6; 5/2.  Visually these were dark reddish brown to dark red to weak 

red/reddish gray within 2.5YR.  7.5YR 3/2, 7/1, 8.  Within 7.5YR the colors were light gray to 

light reddish yellow. 

 The earthy particles, both magnetic and non-magnetic, contained 2.5YR color, with the 

non-magnetic particles also being of 10R color.  The distribution was 2.5YR 2.5/4, 3/4, and 4/3 

for the magnetic group, and 2.5YR 3/4, 6; 4/6; and 10R 3/4, 6; 4/2 for the non-magnetic earthy.  

Visually these were dark red, dark reddish brown, to reddish brown for the magnetic group.  For 

the non-magnetic group visualization of color was dark reddish brown dark red, red and dusky 

red, dark red, to weak red. 

 The wide variability of the textures as well as the wide color variation in this sample is 

suggestive of both burned and unburned particles of locally available ocherous materials.  It is 

likely that larger pieces of ochre-containing rock of a variety of original characteristics were 

broken up during the cremation processes, much as fire-cracked rock behaves.  It also could be 

concluded that much of this sample, due to the larger sizes, would have been less incinerated and 

thus not as friable or crumbly as other samples that were more heavily incinerated.  This sample 

may have been placed in the cremation during the latter time of the incineration or could have 
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been placed as larger pieces of rock initially. Another possibility is that as the larger ochre-

containing rock broke apart due to intensive heat, some particles came to rest further from the 

fires and thus retained larger size.  Due to the sample being mixed during transport and interment, 

it is impossible to know for sure which of these possibilities occurred.  Yet these are viable 

suggestions to explain the size and color variation seen in this sample. 

Feature 29B/32:     95.56.37.123    (12-B-1036)    “Large hematite piece; N ½ 25-30 cm bd; 

Excavated BM”  

 The hematite sample is one large, single piece of hematite.  It has the appearance of an 

iron concretion shell, having been charred or burned to a deep brick-red color.  The narrow end, 

measuring 0.80 centimeter, is magnetic.  The wide end measures 1.40 centimeters and is non-

magnetic.  The width of the piece is 0.65 centimeter.   

 

Concretion/hematite 

texture=1 piece 

Total weight=3.09 grams Magnetic and non-magnetic # sampled=1 

       Table 4-24.   Feature 29B/32:  95.56.37.123  Ochre overview 

 

Discussion 

Feature 29B/32:   95.56.37.123  (12-B-1036)  “Large hematite piece; N ½ 25-30 cm bd; 

Excavated BM” 

 This large single ochre piece is interesting for several reasons.  First of all, its large size is 

unique to this feature and to the site as a whole as excavated.  It is not known to have been 

obviously modified prior to its inclusion in the feature, other than perhaps being forcibly broken.  

It has the appearance of a portion of a concretion shell, without the softer, earthy core that is often 
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found within, but it is shaped as if a hollow or a core once was a part of the piece.  The weight of 

the piece, 3.09 grams, attests to its dense nature in relation to its size. 

 The weight and size of the piece are interesting in relation to the feature as a whole, and 

in relation to the curated particles labeled “ocher samples” (Feature 29B/32 95.56.37.122).  It 

may well have been related to some of the particles in the previously studied sample, and due to 

its weight/size may have sunken lower into the cremation remains container during transport to 

the burial site.  Thus it would have been found lower in the feature, as it in fact was.  It was 

previously noted in the “ocher samples” discussion that some of the particles were unusually 

large and heavy.  Those particles could easily be related to this large piece of ochre, having been 

located within the initial cremation site away from the central high heat of the fire but exposed to 

enough heat to break apart in a similar manner to fire-cracked rock.  Being related to the large 

ochre piece in this sample could explain the presence of large earthy particles and large 

metallic/angular particles in the previous sample. 

 The magnetic property of the piece is interesting.  The smaller end of the piece (0.80 

centimeter) was highly magnetic, whereas the larger end (1.40 centimeters) was not magnetic at 

all.  The whole sample registered zero gauss, thus indicating a lack of any quality iron to the 

sample.  It may have been a chemically weathered conglomerate of rock containing varying 

amounts of iron throughout its composition. 

 The color of the ochre sample is also intriguing.  It has the distinct appearance of being 

burned or charred but not heated to the point of being blown apart into tiny fragments by 

exposure to high, prolonged heat such as a cremation fire furnishes.  As with other iron oxide-

containing rock exposed to heat, it has taken on a rich deep reddish color.  The hues 10R 3/6 and 

10R 4/8 are visually described as dark red and red respectively.   



181 
 

 

 This particular sample was likely some type of iron oxide-containing sedimentary or 

metamorphic rock composition.  It was likely of a goethite type, formed in or around, or exposed 

to, water to form a concretion.  This type of material is abundant in Indiana, with the presence of 

varying degrees of magnetism depending on iron content.  As with exposure to prolonged high 

heat, magnetism could vary within a single sample.  Also, heating of iron oxide materials results 

in colors such as described here.   

 It is possible that this single large ochre sample was an example of the type of rock 

sought and selected prehistorically to be included in cremation burials. The people who used the 

McCullough’s Run Site, having knowledge of rock properties and how rocks reacted under 

extreme heat, would likely have been attracted to concretions of this type as a likely selection.  

For this reason, this “large hematite piece” would be more accurately described as “large piece of 

iron-oxide ochre, locally available.”  

Feature 29B/32:    95.56.37.132     (12-B-1036)     “N ½   25-30 cm level; soil from cut back.” 

By convention, at least a 10 percent sample was selected as representative of the ochre in 

95.56.37.132 of Feature 29B/32, consisting of only two texture types.  The magnetic portion 

equaled 87 percent of the total sample. 

Blocky/metallic texture=28 

pieces 

Total weight=0.76 gram 24 (~86%) magnetic 

  4  (14%) non-magnetic 

# sampled=6 

# sampled=4 

Earthy texture=27 pieces Total weight=1.16 gram 24 (~89%) magnetic 

  3 (11%) non-magnetic 

# sampled=5 

# sampled=3 

     Table 4-25.   Feature 29B/32:  95.56.37.132   Ochre overview 

Discussion 

Feature 29B/32:   95.56.37.132   (12-B-1036)  “N ½ 25-30 cm level; soil from cut back.” 
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 This smaller sample of ochre (55 pieces) all registered zero gauss but most were magnetic 

(87 percent) to some degree.  There were only two texture types as noted in the table.  The 

blocky/metallic appearing particles were mostly in the dusky red to dark reddish-brown range 

with a few in the red/dusky red 10R color, with 4/6 value/chroma.   

 The non-magnetic particles tended toward a more dark gray shade of red to reddish-

brown.  Within this texture type the particle size range was not as great as some levels, from 0.30 

cm by 0.30 cm by 0.10 cm to 0.60 cm by 0.50 cm by 0.30 cm for both magnetic and non-

magnetic. 

 The earthy-textured particles were even more uniform in color with most in the 2.5YR 

color hue, ranging in value/chroma visually as very dusky red to dark reddish-brown to red/dark 

red. 

 Due to this sample of ochre having a variance of magnetism, with less variance overall in 

texture and color, it probably consists of goethite/hematite mixture, perhaps a concretion.  Again, 

this is locally available throughout the Indiana tills and bedrock inclusions.  Under high 

temperatures of cremation, it disintegrated into small to moderately sized particles and became 

the characteristic shades of red for ochre. 
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Feature 29B/32:     95.56.37.136     (12-B-1036)     “Soil from cutback, 25-30 cm level; N ½; 

11 buckets, flotation” 

 The total number of particles were analyzed and recorded, with 100 percent being 

magnetic. 

Granular texture=5 Total weight=0.385gram 5 (100%) highly magnetic # sampled=5 

Concretion texture=2 Total weight=2.19 grams 2 (100%) highly magnetic # sampled=2 

    Table 4-26.   Feature 29B/32:  95.56.37.136  Ochre overview 

Discussion 

Feature 29B/32:   95.56.37.136  (12-B-1036)   “Soil from cutback, 25-30 cm level;  

N ½; 11 buckets, flotation” 

 The ochre salvaged from soils at this level of Feature 29B/32 was unique.  The two 

concretion particles were the largest by size and weight.  The largest was noted to be both highly 

magnetic and to have a high gauss reading of +2.  This reading indicates a higher grade of iron 

oxide present in this particle.  This has been a rare occurrence at this site.   Both concretion 

particles were of deep red, 10R color hue, with value/chroma of very dusky red.  This color 

varied significantly from the rest of this sample. 

 The granular portion was all highly magnetic with zero gauss reading and of average size 

for this feature.  The difference in color between the granular and concretion particles was 

striking.  Though the granular particles displayed some reddish-brown, they trended more toward 

yellow and brown tints.  It would seem that the granular particles were higher in limonite due to 

their color, texture, and weight/size than the concretion particles, which were more like 

hematite/goethite in characteristics.   
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 The high magnetism of the granular particles is interesting.  The question arises whether 

the association of a highly magnetic particle with a significantly high gauss reading such as #6 in 

the table could influence the magnetism of the lower iron oxide particles within the total sample.  

These particles of ochre had been curated, stored together for several years when analyzed for the 

current study.  It would seem that change in ionic bonding could be possible, influencing the 

magnetism of the granular particles in a closed environment over a period of years.  This is not a 

proven fact, but merely an observation, a speculation. 

Feature 29B/32:     95.56.37.143     (12-B-1036)     “S ½ ; Excavated JW  11/21/1995  heavy 

fraction-ocher” 

 By convention, at least a 10 percent sample was analyzed and recorded.  With granular 

textured particles, effort was made to represent the color range of these particles of ochre.  Of the 

total (339) particles of three texture types, 96 percent were found to be magnetic.  The gauss 

reading was not recorded for this level of Feature 29B/32 by omission. 

Granular texture=51 

pieces 

Total weight=1.66 grams 

(magnetic weight=1.45 grams; 

non-magnetic weight=0.21 gram) 

 44 (86%) magnetic 

   7 (14%) non-magnetic 

# sampled=7 

# sampled=7 

Earthy texture=144 pieces Total weight=3.78 grams 

(magnetic weight=3.73 grams; 

non-magnetic weight=0.06 gram) 

142 (99%) magnetic 

      2 (1%) non-magnetic 

# sampled=15 

# sampled=2 

Metallic/blocky/“rusty” 

texture=144 pieces 

Total weight=5.56 grams; 

(magnetic weight=5.22 grams; 

non-magnetic weight=.33 gram)  

138 (96%) magnetic 

    6   (4%) non-magnetic 

# sampled=13 

# sampled=7 

   Table 4-27.   Feature 29B/32: 95.56.37.143  Ochre overview 

Discussion 

Feature 29B/32:   95.56.37.143  (12-B-1036)   “S ½ ; Excavated JW  11/21/1995 

heavy fraction-ocher” 
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 It is noted that the metallic blocky ochre particles were generally larger than the other 

two texture types with the magnetic ones being the largest at 1.50 cm by 1.30 cm by 0.20 cm.  

These were also the heaviest by far of all the texture types, both magnetic and non-magnetic with 

the heaviest being 0.47 gram.   

 The metallic blocky ochre particles trended to a dusky red or dark gray tint along with 

dark reddish-browns and reddish-browns.  An occasional particle displayed an auxiliary color 

value/chroma of weak red (2.5YR 4/2).  The most frequent color hue/value/chroma within this 

texture type was 2.5YR 3/2, 4/4, and 10R 3/2.  This suggests that these particles, being of only 

moderate magnetic attraction, are of a low grade goethite of low iron content that have been 

incinerated to produce the reddish-browns.  

 The earthy-textured particles, both magnetic and non-magnetic, tended to be moderate 

sized, as did the granular particles.  The range of sizes (magnetic/non-magnetic) was: 

Earthy largest: 0.80 by 0.70 by 0.20 cm, 0.40 by 0.30 by 0.25 cm; 

Granular largest: 0.70 by 0.70 by 0.20 cm, 0.80 by 0.40 by 0.15 cm; 

Earthy smallest: 0.25 by 0.20 by 0.15 cm, 0.30 by 0.25 by 0.20 cm; 

Granular smallest: 0.30 by 0.20 by 0.15 cm, 0.30 by 0.20 by 0.10 cm. 

 The most prevalent color in the earthy-textured group, both magnetic and non-magnetic, 

was in the 5YR color hue, mainly in the dark reddish-brown to very dark gray and dark reddish-

gray value/chroma.  In the magnetic group this was followed closely by 10R hue with the 

following value/chroma: 

10R 2.5/2 very dusky red 

10R 3/4 dusky red 

10R 4/2, 3, 4 weak red 
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The weak red color group likely represents burned clay in or around the cremation site.  Clay is a 

common finding in Indiana soils.  It is even possible that the darker reddish grays also represent 

burned clay particles that were exposed to higher heat or longer duration in its presence.  Any 

iron oxides in the clayey soils would have turned deeper reds and browns in the presence of fire.  

A baked clayey soil particle gives the appearance microscopically of an earthy texture.  Likely 

this texture group was transported with the remains that were buried within this feature. 

 The granular particles are likely of a limonite composition.  The color hue of both the 

magnetic and non-magnetic particles are: 

5YR 3/1, 2, 3 (very dark gray and dark reddish brown) 

5YR 4/2 (dark reddish gray) 

However, the 5YR hue trends toward the orange/yellowish-orange tints.  The granular texture as 

well as moderate magnetism support the lower iron content as found in limonite, quite commonly 

found in Indiana landscapes and water sources such as springs and ground seepage areas.  The 

more reddish brown trend indicates burning of the material, such as would occur in cremation 

fires. 

Feature 29B/32:   95.56.37.154   (12-B-1036)  “30-bottom; Heavy fraction” 

 Four types of texture were identified in this portion of Feature 29B/32, as tabled below.  

The percentage of magnetic particles of the whole sample (336) was found to be 88 percent.  By 

convention, at least a 10 percent sample was analyzed and recorded.  One large piece of ochre 

was noted to be a conglomerate of metallic, granular, fossiliferous, and earthy particles, seeming 

to be thermally fused together. 

Granular texture=84 

pieces 

Total weight=3.98 grams 

(magnetic weight=3.95 grams; non-

magnetic weight=0.30 gram) 

    74 (88%) magnetic 

10 (~12%) non-magnetic 

# sampled=8 

# sampled=5 
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Earthy texture=121 pieces Total weight=8.30 grams  

(magnetic weight=6.96 grams; non-

magnetic weight=1.34 grams) 

 109 (90%) magnetic 

12 (~10%) non-magnetic 

# sampled=11 

# sampled=5  

Metallic/angular 

texture=130 pieces 

Total weight=15.94 grams 

(magnetic weight=10.64 grams; 

non-magnetic weight=5.30 grams) 

  113 (87%) magnetic 

17 (13%) non-magnetic 

 

# sampled=12 

# sampled=5 

Conglomerate texture=1 

piece 

Total weight=72.19 grams 1 (100%) non-magnetic # sampled=1 

   Table 4-28.   Feature 29B/32:  95.56.37.154 Ochre overview 

Discussion 

Feature 29B/32:   95.56.37.154   (12-B-1036)   “30-bottom; heavy fraction” 

 The granular particles were mostly in the 2.5YR and 5YR hues, reddish brown, reds and 

dusky red values and chromas.  The largest particles were noticeably larger than others, and were 

of dark reddish brown and reddish brown.  Despite the larger measurement of some of these 

particles, they were within the average to small ranges of other particles in the feature. 

 Most particles in the earthy texture group were of 10R hue, varying in value/chroma from 

dusky and weak reds to dark reds and reddish browns, brown.  Large particles were noticeably 

larger than others in this texture group. 

 Within the metallic/angular texture group, one particle retained a reading of -1 to +2 

gauss, and was highly magnetic especially compared to the magnetic property of other particles in 

this level.  It was also a very large piece comparatively.  Its color was very red to reddish brown 

in value/chroma within hue of 5YR.   

 The metallic/angular particles of ochre were more resilient, more resistant to 

disintegration than other particle texture types.  This texture type also had more large particles in 

both magnetic and non-magnetic categories of analysis, yet the weights were not significantly 

larger than other texture groups in this study.  More than half of the metallic/angular particles 
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were within the 2.5YR and 1R hues, with values/chromas ranging from dusky to weak or pale 

red, dark reddish browns and red/dark red. 

 Generally the earthy and metallic/angular particles were larger and heavier in this part of 

feature 29B/32.  Perhaps due to gravity during movement of the cremation remains and ochre to 

the burial site, the larger and heavier particles settled to the bottom of the container used for 

transport.  Or, again due to gravity, water levels in the soil, and time, these particles may have 

settled to the lower depths of the feature.  The greater number of earthy and metallic particles 

over the moderate number over lighter, granular particles certainly fits this scenario as well. 

 The large conglomerate non-magnetic particle could represent the remains of the original 

ocherous sample, as it contains a sedimentary conglomeration of all textures and organic remains.  

The large metallic/angular particle may have broken off the sedimentary specimen at some point 

during the process.  The more dense appearance could explain the gauss readings as well as the 

size as it may have been a more ‘pure’ iron-oxide particle. This may have made this ochre particle 

more resistant to being particulated.  If the particle had been further from the heat source of the 

fire, it would also have been less likely to break into smaller pieces. 

Feature 29B/32:   95.56.37.165   (12-B-1036)  “Yellow Ocher”  “F32  E ½, N 126, E 26;  23    

cm DBD top, 30 cm DBD bottom; DRC 11/26/95.” 

 This sample of yellow ochre is extremely friable, granular in texture.  It produces no 

streak on a porcelain streak plate and is all non-magnetic.  All were zero Gauss.  Color for this 

sample was done generally, due to the friable, particulate nature of the material to prevent 

destruction of the artifact.  Color ranged from 7.5YR 5/6, 10YR 4/2, to 10YR 7/8. 

Granular 

texture=TNC 

Total weight=342.07 

grams 

All non-magnetic # sampled=general overall 

sample 

         Table 4-29.   Feature 29B/32:  95.56.37.165  Ochre overview 
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          (TNC=too numerous to count) 

 

Discussion 

Feature 29B/32:  95.56.37.165  (12-B-1036)  “Yellow Ocher”  “F32   E ½,  

N 126, E 26; 23 cm DBD top, 30 cm DBD bottom; DRC 11/26/95.” 

 This sample was located low in the east half of Feature 29B/32.  If the provenance of the 

feature is understood correctly, this ochre sample was located directly below or within 

95.56.37.22, which was labeled “East ½ from 20-30 cm bd.”  The texture of this sample 

(granular) compliments the dominant texture types of that sample located above or surrounding it 

(granular/blocky and metallic/columnar/fragmented textures).  

 The color range of this sample, “yellow ocher,” is as follows on the Munsell Color Chart: 

  7.5YR 5/6  Strong brown (visually orange-tan) 

  10YR 4/2  Dark grayish brown (visually a dusky light brown) 

  10YR 7/8  Yellow (visually a strong yellowish-tan) 

These colors fit nicely into the strongest color range of the ochre samples in 95.56.37.22 in the 

7.5YR color hue upper ranges.  It is suggested therefore that the “yellow ocher” sample labeled 

95.56.37.165 is a more vividly yellowish portion of the level directly above within Feature 

29B/32.  The difference is that this sample is more granular, more friable, more homogeneous, 

and composed more of limonite particles.  These particles are highly burned to produce the friable 

minute particles of a similar type from the level above.  
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Feature 33  (12-B-1036) 
 
 Feature 33 is described in the Mitigation Report of this site as follows: “It was another 

circular pit.  Measurements were 80 cm in diameter and 13 cm in depth.   The feature was 

initially damaged by earthmoving [equipment] and an unknown portion was removed prior to 

discovery.  The feature contained dark feature-fill, and cremated bone fragments” (Cochran 

1997:10).  No radiocarbon dates are available for this feature. 

 This feature contained 837 bone fragments on analysis.  Total weight of bone found in 

this feature was 257.11 grams.  The minimum number of individuals was three, with approximate 

ages of subadult (5 years), adult, and subadult (under 2 years).  There were 283 fragments of teeth 

recovered from this feature in poor condition, with 11 teeth fragments in fair condition and five 

crowns in good condition.  There was also identified one right external auditory meatus (Cochran 

1997:22).  It is noted that the degree of burning of the cremated bone and teeth fragments fit into 

the categories of calcined, or completely incinerated, with a small portion categorized as 

incompletely incinerated, or smoked (Cochran 1997:16, 22).  Judging from the physical 

appearance of this feature, Cochran concludes that the cremations took place at another location 

and were transported to the McCullough’s Run site for burial (Cochran 1997:12, 16). 

 To view tables of ochre analysis data, see Appendix A, A-29 through A-31. 

Feature 33:  95.56.38.1-8 (12-B-1036)  “Some disturbed soil—light fraction” 

 The data for these three texture types from Feature 33 are taken together in one table.  

They are both noted to be from a disturbed soil sample, curated under the same number, .1-.8.  

These samples were identified separately but bagged together as part of the artifacts from 

95.56.38.1-.8 of Feature 33.  The metallic/angular particles are from 95.56.38.1.  The earthy and 
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granular particles are from 95.56.38.4.  Of .1-.8 of Feature 33, 97 percent of the ochre was found 

to be magnetic. 

Feature 33: 95.56.38.1  (12-B-1036)  “Some disturbed soil—light fraction”   

 These ochre particles have a shiny, metallic appearance microscopically.  This is not 

inclusive of the whole particle but noted partially on all.   These seem to have an attraction to one 

another and tend to cluster together.  When exposed to a magnet, these particles are extremely 

magnetic. 

Feature 33:  95.56.38.4   (12-B-1036)  “Some disturbed soil—N 1/2” 

 The earthy-textured particles of ochre can be characterized by variation in color.  The 

variation in color is represented in the particles chosen for analysis and recording. Both texture 

types were highly attracted to magnet.   

Metallic/angular texture (shiny) 

=52 pieces 

Total weight=2.30 grams 

(non-magnetic weight=0.12 gram;  

Magnetic weight=2.18 grams) 

50 (97%) highly magnetic 

   2 (3%) non-magnetic 

# sampled=5 

# sampled=2 

Granular texture=8 pieces Total weight=0.24 gram    8 (100%) magnetic # sampled=8 

Earthy texture=15 pieces Total weight=0.44 gram  15 (100%) magnetic # sampled=8 

Table 4-30   Feature 33: 95.56.38.1--.8  Ochre overview 

Discussion 

Feature 33:  95.56.38.1-.8 (12-B-1036) “Some disturbed soil—light fraction” 

Feature 33:  95.56.38.1 (12-B-1036) “Some disturbed soil—light fraction” and Feature 33:  

95.56.38.4 (12-B-1036) “Some disturbed soil—N ½” 

 The most frequent color of particles sampled in this portion of Feature 33, an apparently 

highly disturbed feature, was hue of 2.5YR with value/chroma in the deep reddish intensities.  

However, with the metallic/angular particles, the 2.5YR particle was of reddish black intensity. 
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 The next most frequent hue was 10R, again in the darker more definite reds 

(value/chroma) with a tendency toward gray tint.  These were mostly in the metallic/angular 

textured particles.  This coincides with the observation that these were highly magnetic, shiny 

particles that tended to clump together due to their high magnetism.  It would seem likely that 

these particles have a higher grade iron content to have maintained such high magnetism as well 

as metallic appearance after the degree of incineration to which they were exposed.  Also, a 

minority of these particles within the metallic/angular group were reddish black, also indicating a 

high amount of iron or a higher quality goethite (bog iron?) in the sample.   

 The magnetic property of these ochre particles is interesting.  It was noted for the 

tendency of the metallic particles to clump together due to magnetic attraction and the other 

particles in the earthy and granular textures to also have a highly magnetic tendency.  It must be 

considered that the proximity of these metallic particles contributed to a shared or enhanced 

magnetism among the three texture types.  This is strengthened by the color hues of deeper reds, 

reddish browns, which would occur with incinerated rock containing high levels of iron oxides. 

 It is also interesting to note that within this particular sample there was no observation of 

bone/stone fusion as with other features.  With the high degree of incineration that the cremated 

bone incurred, it might be expected to observe this fusion.  But it does not occur in this sample.   

 The sizes of the particles in Feature 33, 95.56.38.1-.8 were unremarkable compared to 

other ochre at this site.  Both maximum and minimum weights and measurements were 

comparable. 

Feature 33:  95.56.38.11   (12-B-1036)   “North 1/2”   

 The ochre textures in this portion of Feature 33 included granular, earthy, and 

metallic/angular particles.  The granular particles did not all produce streak; when present, streak 
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was silver to grey color, faint.  The earthy particles were soft, scratched easily with a fingernail, 

and displayed color variation among samples.  The metallic/angular particles were noted to have 

a silvery gray cast microscopically, were easily scratched with a nail, and revealed either an 

orange or a purplish earthy interior.  These latter particles produced no streak on a porcelain plate 

from their outer surface.   

 Again, by convention, a representative 10 percent sample was analyzed and recorded.  Of 

the total, 99 percent were magnetic. 

Granular texture=106 

pieces 

Total weight=3.16 grams 106 (100%) highly magnetic # sampled=11 

Earthy texture=40 pieces 

 

Total weight=1.10 gram   40 (100%) highly magnetic # sampled=7 

Metallic/angular 

texture=179 pieces 

Total weight=7.37 grams 176 (99%) highly magnetic 

    3 (1%) non-magnetic 

# sampled=18 

# sampled=3 

       Table 4.31   Feature 33: 95.56.38.11  Overview 

Discussion 

Feature 33:  95.56.38.11  (12-B-1036)  “North 1/2” 

 The total number of ochre particles in this sample from Feature 33 equaled 325.  Of the 

total, 33 percent were granular, 12 percent were earthy, and 55 percent were metallic/angular in 

texture.  Ninety-nine percent were highly magnetic.  Most exhibited some streak, though these are 

varied in color and intensity. 

 The granular particles were all of low value/chroma within the various hues.  Mostly 

2.5YR and 10R hue, these particles trended toward deep reds to reddish gray and were visually a 

dark red color.  Minorities of these were classified as black in value/chroma, and these were both 

very dark brownish red to deep, dark brownish color with slightly yellow tint visually.   
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 The unusual observation of a registered gauss reading (zero to -0.50) plus the high level 

of magnetism and the silver/gray streak would lead to the possible conclusion that there was more 

pure or higher grade iron within these particles.  The blackened color of the particles would occur 

as these particles were more incinerated, changing the deep reds of some particles to an even 

darker shade, even black.  However, iron would not be the only possible mineral within these 

particles as manganese or magnesium can be visually black in color as well.  Both minerals are 

present in Indiana soils and rocks. 

 The earthy particles of ochre are also noted to be highly magnetic.  The most common 

color hue is 10R, shown to include dusky and weak reds in value/chroma, with some reflecting 

visually a dusky umber tint.  This texture type also includes particles in the 2.5YR hue, with 

value/chroma of dark reddish browns, weak reds, some of which visually appeared to have a 

slight grayish tint. 

 The metallic/angular particles of ochre were also unremarkable in size and weight for 

ochre at this site, perhaps falling within the higher ranges overall.  However some of these 

particles were non-magnetic, yet they displayed similar characteristics of color between inner and 

outer surfaces when scratched with a nail.  Rocks composed of various minerals such as 

sedimentary or metamorphic rock would be likely sources.   

 The overall main colors of the metallic/angular particles again were in the 2.5YR and 

10R hues, with 2.5YR being the most common.  Dark reddish gray and very dark gray, to dusky 

reds and dark reddish browns were the most common value/chroma.  Not as frequent was 5YR 

hue represented by black, very dark gray, and dark reddish browns in value/chroma.  Having been 

incinerated during the cremation process, these particles contained high amounts of iron oxides or 

other minerals that responded similarly when heated or burned to high temperatures over 

significant time.  Most retained their magnetic properties. 



195 
 

 

 The size of the particles within this total sample was unremarkable.  The ranges of small 

and large particles both in weight and measurement were comparable to other ochre particles, 

both in this sample, the whole level, and the feature in general. 

Feature 33:   95.56.38.26   (12-B-1036) “South ½ Magnetite”  

 Of the total 963 ochre particles in this level of Feature 33, 98 percent of them were 

magnetic.   

 Granular-textured particles of ochre were soft, easily scratched with a fingernail, and 

were friable.  Earthy-textured particles varied in hardness from scratched by a fingernail to 

slightly harder.  Some of the earthy particles produced no streak on a porcelain streak plate, 

whereas most produced a deep reddish-brown streak.  The metallic/angular particles of ochre 

produced very light streak of brownish-red, others no streak.  Due to the large number of particles 

and by convention, at least a 10 percent sample was analyzed and recorded. 

Granular texture=193 

pieces 

Total weight=6.24 grams 190 (99%) highly magnetic 

    3 (1%) non-magnetic 

# sampled=19 

# sampled=3 

Earthy texture=314 pieces Total weight=8.46 grams 310 (~99%) magnetic 

    4 (1%) non-magnetic 

# sampled=31 

# sampled=4 

Metallic/angular=456 

pieces 

Total weight=17.71 grams 453 (>99%) magnetic 

    3 (<1%) non-magnetic 

# sampled=45 

# sampled=3 

    Table 4-32.   Feature 33: 95.56.38.26  Ochre overview 

Discussion 

Feature 33:  95.56.38.26  (12-B-1036)  “South ½ Magnetite” 

 Of the 963 particles of ochre in this portion of Feature 33, 47 percent of the total was 

metallic/angular in texture, with 33 percent earthy texture and 20 percent granular texture.  The 

total weight of 32.41 grams was similarly reflected by these textures.  By weight, 55 percent were 
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metallic/angular, 26 percent were earthy and 19 percent were granular.  The representative 

sample studied was reflective of these percentages. 

 The granular particles were highly magnetic, and had a gauss reading up to +0.50. 

However, there was very little streak associated with these particles.  This phenomenon might 

suggest that there were some high quality iron molecules contained within these particles but 

were compromised in composition with other materials or minerals as to purity. 

 The color hue most frequently seen in the granular particles sampled was 2.5YR, with 

value/chroma range of 3/2, 4/1, 2, 3, 4, and 6, and 5/2.  These included dusky red, dark reddish 

gray, weak red to red, and reddish brown in the Munsell Color Chart. 

 The second most frequent color hue for granular particles was 10R, with value/chroma 

range of 3/1,2, 4/2, 3, 4, and 6.  The Munsell Color Chart names these as dark reddish gray, dusky 

red, weak red, and red.  Visually these appear as shades of deep to medium red, typical of 

incinerated iron oxides. 

 The earthy particles produced deep reddish brown streak, typical of ocherous, or iron 

oxide, minerals.  Most were highly magnetic and retained a slightly negative gauss reading  

of -1.0.  The non-magnetic earthy particles had no gauss reading however but had the same 

reddish brown streak. 

 Within the earthy-textured particles, 10R was the most common hue of those examined, 

followed by hue of 2.5YR.  Within the 10R hue group, the value/chroma ranged from 2.5/2 (very 

dusky red), to 3/2, 3, 4 (dusky red), 4/2, 3, 4, 6 (weak red to red), to 5/2 (weak red), with the most 

common being 4/2 value/chroma.  Within the 2.5YR hue, 3/2 and 4/4 were the most frequently 

observed value/chroma, with the range of 3/2, 3, (dusky red and dark reddish brown), 4/1, 2, 4 
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(dark reddish gray, weak red, and reddish brown), to 5/2 (weak red).  These shades are all typical 

of burned iron oxide color ranges, suggesting various degrees of burning, distances from fire/heat 

source, or varying amounts of purity of iron oxide within the sample. 

 The metallic angular particles of ochre in Feature 33: 95.56.38.26 also contained highly 

magnetic particles, with gauss reading of -1.0 to +1.0.  There was a faint brownish-red streak to 

no streak present with these particles.  This is suggestive of possibly an iron composition other 

than iron oxides found in this feature thus far.  Another possibility is that close association during 

curation could have transferred some magnetic attraction to these particles.  They had all been 

curated as magnetite separated only by various sections of the feature and not separated until this 

study revealed various textures by which to group ochre particles. 

 As to color hue of the metallic angular ochre particles examined, 2.5YR was most 

common, in both magnetic and non-magnetic particles.  The range of value/chroma within 2.5YR 

was 2.5/2 (very dusky red), 3/1, 2 (dark reddish gray and dusky red), 4/1, 2 (dark reddish gray 

and weak red), and 5/2 (weak red).  3/1 and 3/2 were noticeably more prevalent within the 2.5YR 

hue. 

 The second most common hue was again 10R.  Within the 10R hue, the range was much 

less diverse.  The value/chroma range was from 3/1, 2 (dark reddish gray, dusky red), to 4/1, 2, 4 

(dark reddish gray, weak red) with 4/2 being most common.   

 The various sizes of ochre particles in this part of Feature 33 were not uncommon to the 

site as a whole.  The following table illustrates this point. 

Texture Largest Particle Smallest Particle Heaviest Weight Least Weight 

Granular 

Magnetic 

Non-magnetic 

 

0.60 x 0.60 x 0.30 cm 

0.70 x 0.50 x 0.20 cm 

 

0.30 x 0.30 x 0.10 cm 

0.35 x 0.30 x 0.15 cm 

 

0.12 g. 

0.12 g. 

 

            0 .01 g. 

             0.06 g                      
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Earthy 

Magnetic 

Non-magnetic 

 

0.90 x 0.50 x 0.20 cm 

0.60 x 0.50 x 0.40 cm 

 

0.20 x 0.15 x 0.10 cm 

0.35 x 0.20 x 0.15 cm 

 

0.12 g. 

0.20 g. 

 

          <0.01 g.  

            0.03 g. 

Metallic/angular 

Magnetic 

Non-magnetic 

 

1.00 x 0.70 x 0.30 cm 

0.70 x 0.50 x 0.20 cm 

 

0.20 x 0.15 x 0.10 cm 

0.30 x 0.30 x 0.20 cm 

 

0.28 g. 

0.12 g. 

 

          <0.01 g. 

            0.03 g.  

     Table 4-32.1   Feature 33: 95.56.38.26   Magnetic attraction/particle size 
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Feature 34: 12-B-1036 
 

This feature is described as a circular pit measuring about 80 cm by 90 cm and 35 cm in 

depth (Cochran 1997:10).  Feature 34 contained a cache of five deer leg bones found near the top 

of the feature.  The human bone found in this feature was fragile and was removed in a block for 

further recovery in the lab.  Also found in this feature was a cache of artifacts near the bottom of 

the feature and along its east wall.   These artifacts consisted of two refined bifaces of Wyandotte 

chert, a deer metapodal awl, a drilled drumfish operculum with apparent cut marks, and an 

unmodified stone (Cochran 1997:10).   

The analysis of human bone revealed 1409 bone fragments at a weight of 1210.51 grams.  

The minimum number of individuals was three, with approximate ages of one infant under one 

year of age, one subadult of five years of age, and one other individual of undetermined age/sex 

(Cochran 1997:23).  The general condition of the bone at the time of analysis was said to be poor, 

due to incineration and subsequent reburial.  However, analysis in the 1997 report consisted of 

incisors, canines, molars, and premolars (Cochran 1997:23-24). 

The radiocarbon date for this feature as shown in the previous table (Table 4-1. McCullough’s 

Run radiocarbon dates) for the site is 7590±90 B.P. for Feature 34.   The report authors 

considered this date consistent with bifurcate component dates in the Southeast as reported in 

Creasman (1995:7-1 and 7-8). 

Refer to Table A-32 through A-43 in Appendix A for data for ochre samples in Feature 34. 
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Feature 34:   95.56.39.17  (12-B-1036) “Sand around Feature”     

 The ochre in this portion of Feature 34 was found in the sand around the feature.  Total 

ochre weight was 1.134 gram.  There were 15 pieces of ochre, 100 percent of which were 

magnetic, separated from the sand prior to curation. 

Metallic/angular texture=6 pieces  Total weight=0.09 gram 6 (100%) magnetic # sampled=6 

Granular texture=3 pieces Total weight=0.04 gram 3 (100%) magnetic # sampled=3 

Earthy texture=6 pieces Total weight=0.10 gram 6 (100%) magnetic # sampled=6 

     Table 4-33.    Feature 34: 95.56.39.17  Ochre overview 

Discussion 

Feature 34:  95.56.39.17  (12-B-1036)  “Sand around Feature” 

 The small number (15 particles) of ochre in the sand surrounding Feature 34 consisted of 

three texture types: metallic/angular, granular, and earthy.  All were highly attracted to a magnet 

but registered zero gauss. 

 In the three texture types, no one color group was dominantly represented; however there 

were no particles in the 7.5YR and 10YR color hues.  Overall there was equal representation of 

2.5YR, 5YR and 10R color hues.  The metallic/angular particles were dominated by 2.5YR hue, 

in the 3/2 (dusky red), 4/2, 4 (weak red, reddish brown) and 5/6 (red) value/chroma.  The 

dominant hue of the sample of earthy particles was in the 5YR 3/3 (dark reddish brown) and 4/2 

(dark reddish gray) value/chroma.  Within the 10R hue, 4/2 and 4/3 (weak red) value/chroma 

were slightly more numerous.  Visually these colors appeared to be of reddish grays to deep 

brownish reds.  As to granular particles, there was not one dominant hue/value/chroma; rather this 

texture type was equally represented by 2.5YR, 5YR, and 10R that visually ranged from a muted 

reddish gray to medium reddish brown to a rich medium brown.  These appeared as 2.5YR 5/4, 
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5YR 4/2, 10R 4/3, or reddish brown, dark reddish gray, and weak red respectively, as labeled on 

the Munsell Soil Color Chart. 

 The earthy particles are the only ones that produced streak, noted to be brown to 

brownish-red.  Softer earthy materials often reveal streak in cases of concretions in the red to 

reddish brown colors, whereas more granular, sandy, quartz-like particles rarely display streak.  

The metallic particles here do not produce streak and are likely of less iron content.  This could 

also mean that these particles were highly incinerated enough to have become more friable, 

separating these tiny particles from samples further within the feature. 

 All three texture types are not uncommon in Indiana soils, rocks and minerals.  Since this 

particular sample is labeled ‘sand around feature’ it is surmised to be just that: sandy-appearing 

particles that appear lighter to darker shades of brown, reddish brown and standing out as 

different from the parent soil surrounding the feature.  They are noticeable because they have 

contaminated surrounding soil during deposition of the remains or during discovery-collection 

processes 

Feature 34:   95.56.39.27    (12-B-1036)   “Feature fill below cache, excavated 11/29/1995; 

one bag: 2 buckets; ocher.”  

 The ochre found in this part of Feature 34 was of two texture types.  The major portion 

was of a granular texture, some of which was extremely friable, and all sand-like.  The more 

friable portion, non-magnetic, had yellow flecked particles on all the pieces, and this was 

recorded as color two.  The remaining granular portion was magnetic with barely any streak.  

When streak was present, it was faint brownish grey.  A small part of the ochre sample had a 

metallic blocky texture.  The magnetic portion of this portion of Feature 34 consisted of 74 
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percent of the total sample.  By convention, at least a 10 percent sample was analyzed and 

recorded. 

Friable granular texture=58 pieces Total weight=9.70 grams   58 (100%) non-magnetic # sampled=12 

Granular texture=185 pieces Total weight=3.31 grams 185 (100%) magnetic # sampled=19 

Metallic/blocky=7 pieces Total weight=0.08 gram     7 (100%) non-magnetic # sampled=7 

   Table 4-34.   Feature 34: 95.56.39.27 Ochre overview 

Discussion 

Feature 34:  95.56.39.27  (12-B-1036)  “Feature fill below cache; excavated 11/29/1995, one 

bag: 2 buckets; ocher.” 

 Magnetic particles of ochre in this level of Feature 34 accounted for 74 percent, while 26 

percent were non-magnetic.  No gauss reading, either positive or negative, was present.  The 

granular particles that were magnetic were only moderately so.  Interestingly, the friable, more 

incinerated particles had no magnetic attraction properties.  Since these shared similar granular, 

sand-like textural appearance, it may be that extreme incineration affected any magnetic 

properties present in these rock particles. 

 Another interesting observation was the bicolor nature of the non-magnetic granular 

particles.  The secondary color was yellow to reddish yellow.  The distinct secondary color to 23 

percent of this level’s ochre sample likely is due to its mineral composition in the presence of 

extreme incineration.  Rock that is high in limonite, common in Indiana, reacts in such a manner.  

Exposed to high heat over a long period of time, it becomes more friable with heat and drying, 

and would present a more reddish-yellow color.  This is consistent with a composite material of 

iron oxide and limonite. 

 Another observation about the color range for the non-magnetic granular group supports 

this.  The primary color hue is either 5YR or 7.5YR.  Ranges of value and chroma include 
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primarily 5YR 3/3 (dark reddish brown), 7.5YR 7/6 (reddish yellow) and 3/3 (dark brown) as per 

coordinating labels in the Munsell Soil Color Chart.  These would coincide with iron-oxide 

minerals such as found in concretion shells or other granular sedimentary rock specimens.  Again 

both are common in Indiana and within range of the location of this cemetery.  The cemetery is 

noted to be located on sandy terrain near a moving body of water, Clifty Creek. 

 The granular non-magnetic group of ochre particles includes a slightly wider range of 

color, but most fall within two hues: 7.5YR and 5YR.  Within 7.5YR, the most common hue, 

value/chroma of 7/6 (reddish yellow), 4/3 (brown), and 3/3 (dark brown) are the most frequent.  

Within the hue of 5YR 3/2 and 3/3 (dark reddish brown) are the most frequent.  Again, these 

shades correspond with iron oxide/limonite samples frequently seen in Indiana.  These particles, 

also being granular in texture, but not friable, could have been part of the same initial mineral 

population less exposed to extreme heat over less time during the cremation process. 

 Within the metallic/blocky texture group, 7.5YR and 5YR hues are most frequently seen.  

Though these are few in number, they may represent the iron oxide part of the rocks representing 

ochre here.  The color value/chroma strengthens this position being of brown to dark brown to 

dark reddish brown, some displaying a reddish tint visually.  The iron content may have been low 

or tightly bound in each sample as no characteristic red streak was observed. 

 The size of these particles of ochre is interesting between texture types.  The friable non-

magnetic granular group makes up 23 percent of the ochre in this level, yet 74 percent (most) of 

the sample weight is made up of this texture type, or 9.70 grams.  These are also the largest 

particles of all, with the largest being 2.20 cm by 1.50 cm by 0.80 cm.  The heaviest of these was 

2.26 grams, considerably larger than other particles of ochre.  The least weighted particles were 

the same for all texture types, despite variance in the greatest weighted size.  The following table 

(Table 4.34.1) illustrates these observations more succinctly: 
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Texture Weight: Most Weight: Least Measurement: 

Largest 

Measurement: 

Smallest 

Granular, magnetic 0.16 gram <0.01 gram 0.90 x 0.70 x 0.40 cm. 0.10 x 0.10 x 0.10 cm. 

Granular, non-

magnetic 

2.26 gram <0.01 gram 2.20 x 2.50 x 0.80 cm. 0.15 x 0.15 x 0.15 cm. 

Metallic/blocky 0.02 gram <0.01 gram 0.60 x 0.40 x 0.10 cm. 0.05 x 0.05 x 0.05 cm. 

    Table 4-34.1.   Feature 34: 95.56.39.27  Texture/Weight/Size 

 

Feature 34:  95.56.39.39  (12-B-1036) “Center of S. ½--excavated DRC 11/29/95”  

 This portion of Feature 34 consisted of four distinct textures: blocky metallic, blocky 

columnar, granular, and earthy.  The blocky/columnar-textured particles were quite friable, 

disintegrated to a powder easily, and therefore were minimally manipulated.  Streak was not 

recorded for this portion of sample.  Interestingly, the magnetic earthy portion produced a 

variable streak from a rich reddish-brown to a grey color.  The non-magnetic portion of earthy 

ochre produced more of a yellow-brown to greenish-grey color of streak.   

 Not all textures contained magnetic and non-magnetic particles.  Overall, the ochre 

sample 95.56.39.39 was 88 percent magnetic.   

 By convention, at least a 10 percent sample of the total 698 particles was analyzed and 

recorded. 

Blocky/metallic 

texture=264 pieces 

Total weight=18.07 grams 

(magnetic=17.88 grams; 

non-magnetic=0.91 gram) 

242 (92%) magnetic 

  22   (8%) non-magnetic 

# sampled=24 

# sampled=7 

Blocky/columnar texture=9 

pieces 

Total weight=40.26 grams     9 (100%) highly magnetic # sampled=9 

Granular texture=361 

pieces 

Total weight=12.90 grams 

(magnetic=8.03 grams; non-

magnetic=4.87 grams) 

316  (88%) magnetic 

   45 (12%) non-magnetic 

# sampled=32 

# sampled=6 

Earthy texture=64 pieces Total weight=33.56    49 (77%) magnetic 

   15 (23%) non-magnetic 

# sampled=11 

# sampled=6 

    Table 4-35   Feature 34:  95.56.39.39  Ochre overview 
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Discussion: 

Feature 34:  95.56.39.39   (12-B-1036)  “Center of S. ½ --excavated DRC 11/29/95” 

 This feature contained primarily granular textured particles of ochre for 52 percent of the 

total particles.  Following this was blocky/metallic textured particles for 38 percent.  Earthy 

texture represented 9 percent of the total and blocky/columnar represented 1 percent. 

 The most frequent color hue for the excavated south one-half of Feature 34 (95.56.39.39) 

was found to be 7.5YR in all but the blocky/columnar texture group, which was most frequently 

hued 10YR.   

 Within this second most numerous texture type of blocky/metallic particles, the 7.5YR 

value and chroma varied widely, including 3/4, 4/3, 4, 6, 5/6, 6/6, 8, and 7/4.  The color labels 

assigned to these value/chroma were dark brown, brown and strong brown, reddish yellow, to 

pink.  It is noted that this texture type contained high numbers of 10YR and 5YR hues as well.  

These included somewhat more narrow value/chroma as follows: 

 10YR: 4/3, 4, 6 labeled brown, dark yellowish brown;  

  5/3, 4, 6 labeled brown, yellowish brown to dark yellowish brown;  

  6/6 brownish yellow;  

  7/8 yellow. 

 5YR: 3/3 labeled dark reddish brown;  

  4/2, 3, 4, 6 labeled dark reddish gray, reddish brown, and yellowish red; 

  5/4, 6 labeled reddish brown, yellowish red.   

In addition, there were some 10R and 2.5YR hues, with value/chroma in the red to reddish brown 

shades. 
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 Therefore, from these assessments, the magnetic and non-magnetic blocky/metallic 

texture type of ochre cannot be composed of any one pure ocherous material, but rather a varied 

mixture of iron oxides.  These are likely limonites with varying amounts of iron oxide, some 

more or less burned, and small amounts of burned clays with some minor amount of iron oxide. 

 The small number of blocky/columnar textured ochre (one percent of total particles) fell 

within 10YR hue, with shades of brown, yellowish brown, brownish yellow, to yellows.  One 

particle was dark reddish brown.  These ochre particles were all highly magnetic, retaining both 

positive and negative gauss readings, and having the appearance of burned concretion shells.  

They were possibly all part of one shell or shell fragment, broken apart due to incineration or 

transportation of brittle, incinerated particles.  It is possible, due to the nature of concretions, that 

these “composite” mineral shells once encompassed highly magnetic material, containing a high 

level iron oxide of a sought after red color.  The size and weight of these particles was 

comparatively larger and heavier than most other particles within 95.56.39.39, Feature 34, further 

marking their uniqueness. 

 The texture category with the most numerous representation was of granular particles.  

Color hues of 5YR and 7.5YR were equally represented in the portion of the sample examined.  

Within 5YR, the value/chroma consisted mostly of 3/2, 3 and 4/3, 4: reddish to dark reddish 

brown.  Minimally represented was yellowish red, also.  Interestingly the shade of reddish brown 

vividly mimics the color of dried blood.  Within 7.5YR hue, 5/6 (strong brown) was dominant, 

with representation of 3/4 (dark brown) and 4/3, 4 (brown).  A few of the granular particles also 

carried weak reds and reddish-browns in the 10R and 2.5YR hues, similar to stained sand grains 

or pinkish red coloration.  A few 10YR hues were noted in the yellowish-brown to brownish-

yellow ranges. 
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 Magnetic earthy particles, mostly 7.5YR hue, fell within a narrow range of strong brown 

(5/6) to brown (4/2) and reddish-yellow (6/6).  Red, weak red and reddish-browns were 

minimally represented in the 2.5YR, 10R hues.  The non-magnetic earthy particles were strong 

browns, dark browns and brownish-yellows.  These particles were either of very low iron content 

initially, and having been burned to some degree, or they were less burned particles containing 

more limonite or very low iron content. 

 Size of the blocky/columnar and blocky/metallic particles was generally larger than the 

remaining particles of ochre.  The small particles of these two texture types were similar within 

the whole sample of ochre for this portion of Feature 34.  The earthy particles were on average 

only slightly smaller than granular particles.  Both of these texture types were noticeably smaller 

on average than both blocky textures.  Both blocky/columnar and blocky/metallic samples 

contained by far the heaviest particles at 0.82 gram. 

 From the variation of textures and other assessment characteristics of this portion of 

Feature 34, the ochre cannot be said to come from one lone source.  Rather, the ochre here is from 

a variety of sources containing varying amounts of limonite, iron-oxide, and other iron-containing 

mixtures.  The exposure to cremation fires and heat also is varied, evidenced by the color 

variations from reds to browns to yellows to pinks in some cases.  However, these types of 

materials are well represented in the general Indiana till over a wide geographical range of the 

State. 

Feature 34:  95.56.39.44   (12-B-1036)    “N. ½; Sand around Feature (ocher)”    

 One texture type was observed, with inconsistent streak of light brownish-grey when 

present at all. A majority of this sample was magnetic, with 70 percent of the total sample being 

magnetic.  By convention, at least a 10 percent sample was analyzed and recorded. 
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Granular texture=27 

pieces 

Total weight 0.68 gram 

(magnetic=0.33 gram;  

non-magnetic=0.35 gram) 

19 (70%) magnetic 

  8 (~30%) non-magnetic 

# sampled=10 

# sampled=8 

        Table 4-36.   Feature 34: 95.56.39.44  Ochre overview 

Discussion 

Feature 34:   95.56.39.44  (12-B-1036)  “N. 1/2; Sand around Feature (ocher)” 

 The non-magnetic particles examined in this part of Feature 34 are heavier individually 

than the magnetic particles of ochre.  However the total weights for both types are nearly equal, 

with 0.33 gram versus 0.35 gram.  Yet the magnetic particles make up a larger percentage of the 

population than the non-magnetic particles by far (70 percent versus 30 percent).  Though 

individually lighter in weight, the magnetic particles make up most of this sample, allowing an 

almost equal weight of magnetic versus non-magnetic overall. 

 The heaviest non-magnetic particle of ochre is slightly more than twice the weight of the 

heaviest magnetic particle, at 0.11 gram versus 0.05 gram.  Yet the lightest of both is the same 

weight, at 0.01 gram.   

 As to color, the most frequent hue for magnetic granular particles is 7.5YR 

(value/chroma of 3/2, 3, 4 and 4/3).  These are labeled dark brown and brown.  This is followed 

closely by 5YR hue, with narrow value/chroma of 3/2, 3.  These are labeled dark reddish brown 

in the Munsell Soil Color Name Diagram. 

 The non-magnetic granular particles are mostly within the 5YR hue, with value/chroma 

of mostly 3/3.  This is labeled dark reddish brown.  A few particles fall within the more yellowish 

hue of 10YR, with value/chroma of 3/4 (dark yellowish brown).  There was not a consistent 

streak for this ochre that would reveal a consistent, uniform ochre or mineral type. 
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 As to size, the non-magnetic particles include two outlier particles of 0.70 cm by 0.60 cm 

by 0.40-0.50 cm.  Both magnetic and non-magnetic particles are of similar size generally with 

averages of 0.34 cm by 0.29 cm by 0.21 cm for magnetic and 0.41 cm by 0.33 cm by 0.25 cm for 

non-magnetic particles. 

 The granular texture of this sample is consistent with the label “sand” around this feature.  

The similarity in size of the particles might be consistent with natural sorting of the particles in 

situ over the centuries.  Sorting could also occur during the original transport of the burial 

remains to this site, as gravity pulled the heavier particles lower and the lighter particles remained 

near the top.    This could also have occurred during the curation process since recovery of this 

feature.  Color is consistent with ocherous materials from Indiana till, with browns to reddish-

browns with some yellowish tints.  These would indicate a mixture of varieties of iron oxides 

easily found in the vicinity of the site and surrounding areas. 

Feature 34:  95.56.39.55    (12-B-1036)    “Sand around feature S. ½, Ocher; Excavated JW 

11/28/95”      

 This portion of ochre from Feature 34 consisted of granular and blocky textured particles, 

83% of the total being magnetic.  One of the granular particles had a microscopic fragment of 

bone fused or melded to it.  With such a small sample number, all particles were analyzed and 

recorded. 

Granular texture=5 pieces Total weight=0.08 gram 4 (80%) magnetic 

1 (20%) non-magnetic 

# sampled=4 

# sampled=1 

Blocky/columnar texture=1 piece Total weight=0.05 gram 1 (100%) magnetic # sampled=1 

    Table 4-37.   Feature 34: 95.56.39.56  Ochre overview 

Discussion 
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Feature 34:   95.56.39.55   (12-B-1036)  “Sand around feature S. ½, Ocher; Excavated JW 

11/28/95” 

 The most prominent colors of this small sandy sample are noted as brown, dark 

yellowish-brown and yellowish-brown.  The varying shades of browns may be the result of 

varying degrees of burning of a limonite-containing rock during cremation.  However the sample 

is so small that it may be incidental inclusion from the cremation site.  The minute size and 

weight of these particles might also support this thought. 

 However, the observation of the microscopic bone fragment attached to one dark 

yellowish-brown particle of ochre leads to the assumption that some amount of yellow ochre was 

included with this cremation.  The extreme heat of the cremation likely led to the malleability of 

softer limonite-containing rock, lending to the adherence of bone fragment.   

 It is interesting that the sand from this south half of Feature 34 is of a more yellow tint 

whereas the sand surrounding the north half was of a more brown to reddish-brown tint.  This 

observation would support the presence of two distinct ocherous samples initially.  One would 

have had slightly higher iron content, thus yielding reddish-brown in the final sample.  The other 

would have had less iron oxide, but more limonite in the original contribution, thus yielding 

yellowish-browns after cremation. 

Feature 34:  95.56.39.57   (12-B-1036)    “Sand on Surface; Excavated JDW 11/28/95”    

The ochre sample for this part of Feature 34 was small, with only eight pieces of two texture 

types, all magnetic.  All were analyzed and recorded. 

Blocky/columnar texture= 4 pieces Total weight=0.06 gram 4 (100%) mildly magnetic # sampled=4 

Granular texture=4 pieces Total weight=0.07 gram 4 (100%) mildly magnetic # sampled=4 

    Table 4-38.   Feature 34: 95.56.39.57  Ochre overview 



212 
 

 

Discussion 

Feature 34:  95.56.39.57  (12-B-1036)   “Sand on Surface; Excavated JDW 11/28/95” 

 It is not clear in the 1997 report for Feature 34 what was excavated in association with 

this small sand sample on the surface of this feature.  It is of note that it was significant enough to 

be collected and curated separately. 

 The fact that this sample of ocherous material was magnetic may account for its 

uniqueness.  Sand in itself is not magnetic as it is usually of quartz grains.  Though this sample 

did not retain gauss reading, it did register as mildly attracted to a magnet. 

 The color range for this sample may have also been unusual from the surrounding soil 

matrix.  For both texture types 7.5YR was the dominant hue, with value/chroma labeled as dark 

brown and strong brown.  Other particles tended toward reddish or yellowish tints.  These would 

be consistent with iron oxides and limonite that are abundant in Indiana till.  These rocks and 

minerals could also carry mild magnetism, as remnant from magnetism of a once larger sample 

that was included with the cremation event.   

 The size of particles in this sample is consistent with ocherous sand samples in other 

areas of Feature 34.  Ranging from 0.50 cm by 0.40 cm-0.20 cm by 0.30-0.15 cm for the larger 

particles, with minute weights of 0.01 gram primarily to 0.03 gram, these are likely highly 

incinerated particles.  They are likely remnants of larger, possibly sedimentary samples included 

in the cremation event.  
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Feature 34: 95.56.39.68   (12-B-1036) “Feature fill, East Wall; Excavated DRC/JW 11/29/95; 

3 bags: 10 buckets; ocher”  

 Of the three texture types of ochre in this portion of Feature 34, two granular particles 

(weight=0.08 gram) were noted to have bone fused or melded to them.  Six granular magnetic 

particles had microscopic fragments of charcoal attached to them (weight=0.14 gram).  Overall, 

95.56.39.68 contained 52 percent magnetic particles.  At least a 10 percent sample of total 

particles was analyzed and recorded. 

Blocky/columnar/metallic 

texture=13 pieces 

Total weight=0.76 gram 13 (100%) magnetic # sampled=4 

Granular texture=44 pieces Total weight=2.40 grams 

(magnetic weight=0.34 gram;  

non-magnetic weight=2.06 grams 

16 (36%) magnetic 

28 (~64%) non-magnetic 

# sampled=11 

# sampled=7 

Earthy texture=20 pieces Total weight=0.48 gram 

(magnetic weight=0.30 gram;  

non-magnetic weight=0.18 gram) 

11 (55%) magnetic 

  9 (45%) non-magnetic 

# sampled=4 

# sampled=4 

   Table 4.39   Feature 34: 95.56.39.68  Ochre overview 

Discussion: 

Feature 34:  95.56.39.68   (12-B-1036)  “Feature fill, East Wall; Excavated DRC/JW  

11/29/95; 3 bags: 10 buckets; ocher” 

 The ochre particles of blocky/columnar/metallic texture, the smallest texture type, were 

all generally large compared to other levels in this study, ranging from 0.50 cm to 0.80 cm.  The 

fact that these particles were all magnetic and carried a gauss reading may have accounted for 

their larger size, being more resistant to breaking down during incineration.  Weights were at both 

extremes in this texture type, both high and low.  The heaviest particle was 0.29 gram whereas the 

smallest was 0.03 gram.  These particles also were more yellow-brown overall, likely more 

goethite in nature due to their blocky, columnar, and metallic appearance in particle form.   
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 The remainder of the ochre in this part of Feature 34, both granular and earthy particles, 

is difficult to generalize.  Some of the non-magnetic particles retained a gauss reading of -1.0, 

while others had no gauss reading.  The magnetic portion of granular particles was all noted to be 

moderately attracted to a magnet.  Both non-magnetic and magnetic particles revealed particles of 

bone and charcoal firmly attached to them.  As to color most granular particles were in the brown 

shades to yellowish tints, with a few outliers of reddish-brown. 

 The earthy particles held to similar color ranges with most in the brown (both light and 

dark) shades, and a few in the reddish-brown tints.  Some were moderately magnetic while the 

remainder was non-magnetic.  There was no evidence of bone or charcoal fused to the earthy 

particles.  Sizes and weights were similar to particles of both other textures in this sample of 

ochre from Feature 34. 

 The iron oxides then in this part of Feature 34 were more from limonite-goethite particles 

with small amounts of a more ferric oxide as evidenced by the red tint to some particles.  

Apparently these ochre particles were exposed to both the hot fire and human remains during 

cremation to have yielded several ochre particles fused with both bone and charcoal. 

 It could be argued that the ochre particles were present with the individuals at the start of 

the cremation.  The ochre is likely of local Indiana till derivation, of limonite-goethite mixture.  

Some contained higher blends of iron exposed to great heat as evidenced by the reddish tints to 

some particles.  The ochre particles of all mineral blends contained some magnetic properties; 

that these minerals were particulated either during cremation, while gathered for transport, during 

transport, or during burial at the cemetery site may account for the diversity of this sample. 
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Feature 34: 95.56.39.77   (12-B-1036)   “East Wall Clean up; Excavated JW, DRC 11/29/95”  

Granular textured particles of Feature 34 were extremely friable, crumbling very easily.  

Therefore, these were minimally manipulated.  Microscopic fragments of charcoal were fused or 

melded to four of these granular particles.  Other texture types are noted in the table below.  Only 

10 percent of the total of fifty-five pieces was magnetic.  A representative 10 percent sample was 

analyzed and recorded for larger numbers of particles. 

Blocky/columnar texture=4 

pieces 

Total weight=0.08 

gram 

  2 (50%) magnetic 

  2 (50%) non-magnetic 

# sampled=2 

# sampled=2 

Granular texture=46 pieces Total weight= 1.93 

gram 

  1 (2%) magnetic 

45 (98%)non-magnetic 

# sampled=1 

# sampled=10 

Earthy texture=5 pieces Total weight=0.14 

gram 

  3 (60%) magnetic 

  2 (40%) non-magnetic 

# sampled=3 

# sampled=2 

      Table 4-40.   Feature 34: 95.56.39.77  Ochre overview 

Discussion: 

Feature 34:  95.56.39.77 (12-B-1036) “East Wall Clean up; Excavated JW, DRC           

11/29/95 

 The blocky/columnar- and earthy-textured particles were close in size and weight 

generally.  The granular particles were larger, ranging in size from 0.10 by 0.10 by 0.10 cm to the 

largest at 0.90 by 0.80 by 0.35 cm.  The average size for each of the three texture types was: 

 Blocky/columnar: 0.36 by 0.26 by 0.18 centimeter and weight 0.02 gram 

 Granular: 0.58 by 0.47 by 0.25 centimeter and weight 0.09 gram 

 Earthy: 0.41 by 0.31 by 0.16 centimeter and weight 0.03 gram 

 Color for the three texture types fell mainly in the 7.5YR and 10YR hues.  However all 

color hues from 2.5YR to 10YR and 10R were represented.  The earthy-textured ochre and the 

blocky/columnar particles reflected more red shades, likely due to iron content that had been 
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heated during cremation.  The granular particles were more within the brown value/chroma 

ranges. 

 The granular particles that had charcoal fragments attached to them were likely sand-like 

grains or particles previously within sedimentary rock that was gathered for burial from the 

cremation site.  From the colors (dark reddish brown, brown and very dark brown) and textures 

these particles may have been part of a larger mineral sample of iron oxide composition.  Extreme 

heat and movement/transport may have broken down the original rock chosen for its desired 

color.  The original rock may have had limonite or goethite particles as well, evidenced by the 

yellow tint (7.5YR 2.5/2) and the various shades of browns. 

 Since this sample of ochre represented cleaning of the east wall of Feature 34, it may 

represent particles from various levels of the feature.  This will be explored further in dealing 

with this feature and others overall. 

Feature 34: 95.56.39.85   (12-B-1036)   “Feature fill above bones, South ½; excavated JW 

11/28/95; 1 bag: 3 buckets; ocher”  

 There were three texture differences in this level of Feature 34 with 15 percent of the 

sample total being magnetic.   

 The granular sample consisted of plain granular particles and those imbedded with 

charcoal.  Five of the granular particles of ochre embedded with charcoal were so weakly 

magnetic that they were counted as non-magnetic, as were the other granular particles. 
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Granular texture=21pieces with 

charcoal imbedded 

Total weight=1.65 grams   21 (100%) non-magnetic # sampled=6 

Granular texture=154 pieces Total weight=7.77 grams 154 (100%) non-magnetic # sampled=16 

Blocky/columnar texture=14 

pieces 

Total weight=0.44 gram     8 (57%) magnetic 

    6 (43%) non-magnetic 

# sampled=5 

# sampled=5 

Earthy texture=37 pieces Total weight=0.45 gram   25 (67%) magnetic 

  12 (33%) non-magnetic 

# sampled=3 

# sampled=5 

    Table 4-41.   Feature 34: 95.56.39.85  Ochre overview 

Discussion 

Feature 34: 95.56.39.85  (12-B-1036)  “Feature Fill above bones, South 1/2; excavated JW 

11/28/95; 1 bag: 3 buckets; ocher” 

Texture type Heaviest wt. Lightest wt. Largest size Smallest size 

Blocky/columnar 

(non-magnetic) 

0.18 gram <0.01 gram 0.90 x 0.70 x 0.60 cm 0.20 x 0.20 x 0.10 cm 

Blocky/columnar 

(magnetic) 

0.04 gram 0.01 gram 0.50 x 0.40 x 0.20 cm 0.30 x 0.25 x 0.10 cm 

Granular 

(without charcoal) 

0.94 gram 0.01 gram 1.80 x 1.50 x 0.50 cm 0.30 x 0.20 x 0.10 cm 

Granular 

(with charcoal) 

0.21 gram 0.12 gram 0.90 x 0.60 x 0.50 cm 0.30 x 0.20 x 0.15 cm 

Earthy 

(non-magnetic) 

0.07 gram 0.01 gram 0.70 x 0.40 x 0.20 cm 0.30 x 0.25 x 0.15 cm 

Earthy 

(magnetic) 

0.02 gram 0.01 gram 0.30 x 0.25 x 0.10 cm 0.10 x 0.10 x 0.10 cm 

      Table 4-41.1   Feature 34: 95.56.39.85 Particle size and weight table: largest/smallest 

 Of the representative particles examined in this ochre sample from Feature 34 the plain 

granular particles contained the largest particles by far.  However the smallest particles were not 

unlike the small particles in the whole sample.  This was true also of the weight of particles in this 

sample.  The granular particles both with and without charcoal attached were the largest. 

 Another interesting observation from this level of Feature 34 is the number of bicolor and 

tricolor particles, distinctly containing more than one color, some being mottled and containing 

several colors.  The following table illustrates this point, using the numerical hue/chroma/value 

and color names from the Munsell Soil Color Chart: 
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Texture type Munsell numericals Munsell color labels 

Blocky/Columnar 7.5YR  2.5/1 

7.5YR  3/2    

Black 

Dark brown 

 5YR 3/3 

7.5YR 3/3 

7.5YR 5/6 

Dark reddish brown 

Dark brown 

Strong brown (visually light umber) 

 5YR 3/3  

(mottled) 

Dark reddish brown (mottled) 

Granular 5YR 3/3 

7.5YR 6/6 

Dark reddish brown 

Reddish yellow (visually very light umber) 

 10YR 3/3 

10YR 4/4 

Dark brown 

Dark yellowish brown 

 7.5YR 3/4 

7.5YR 4/3 

Dark brown 

Brown 

 2.5YR 3/4 

5YR 3/2 

7.5YR 5/6 

(mottled) 

Dark reddish brown 

Dark reddish brown 

Reddish yellow (visually light peach) 

 5YR 2.5/1 

7.5YR 3/3 

7.5YR 5/6 

(embedded with charcoal) 

Black 

Dark brown 

Strong brown (visually golden brown) 

Earthy 7.5YR 4/3 

7.5YR 5/6 

Brown 

Strong brown (visually golden brown) 

 2.5YR 2.5/2 

5YR 3/3 

Very dusky red 

Dark reddish brown 

 7.5YR 4/2 

7.5YR 5/6 

Brown 

Strong brown (Visually golden brown) 

   Table 4.41.2  Feature 34: 95.56.39.85  Multi-Colored Particles: Texture-Munsell Description Chart 

Granular particles are often sand-grain-like in appearance.  There is a dominant color and a 

quartz-like appearance to the mineral/rock particle.  In this case, the granular dominant color was 

in the brown and reddish-brown families.  These tended toward shades of yellow and reddish 

yellow, sometimes occurring in quite light or pale shades. 

 The mottling noted in this sample as opposed to distinct particles of specific color 

differences could represent the action of great heat for some duration of time. The fragility of the 

bone, as well as the young age of the individuals could also support a more intense inferno with 

less human organic material to cremate, and thus a more complete incineration.  The great age of 

more than eight thousand years associated with this burial feature cannot be ignored as an 

influence on the condition and characteristics of the contents, both human and mineralogical. 
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 There were no magnetic granular particles.  The small percentage of magnetic particles 

for the whole sample of ochre is reflected somewhat in the colors of reds, dark browns, and black.  

These represent hematite and goethite particles in the mineral composition.  The strong yellow 

tendency of this ochre sample represents both goethite and limonite.  All of these minerals are 

found abundantly in Indiana as are the texture type mixes of granular, blocky/columnar and 

earthy.  There is no pure mineral rock type represented in this sample of ochre from Feature 34.  

Rather, there is a typical mixture of mineral/rock composition from the till of Indiana. 

Feature 34: 95.56.39.90 (12-B-1036) “Fill around bone cache; excavated JW 11/28/95”  

 Three textures were noted in this level of Feature 34, blocky/columnar, granular, and 

earthy.  Granular particles made up 89 percent of this ochre sample.  Blocky/columnar particles 

were 7 percent, and earthy-textured particles were 4 percent of the total sample.  Only 12 percent 

of 95.56.39.90 was found to be magnetic.  

 Slightly more color variability was noted between the granular and blocky/columnar 

particles as compared to the earthy particles.  All granular particles produced very weak to weak 

brownish streak.  Earthy particles produced reddish-brown streak. 

Blocky/columnar texture=58 

pieces 

Total weight=                       

(magnetic total 

weight=0.89 gram 

  35 (60%) magnetic 

  23 (~40%) non-magnetic 

# sampled=5 

# sampled=7 

Granular texture=729 pieces 

(41 pieces with charcoal 

attached/embedded) 

Total weight=33.80 grams 

(magnetic total 

weight=1.27 grams; non-

magnetic with charcoal 

attached total weight=0.75 

gram) 

   49 (~7%) magnetic 

 639 (88%) non-magnetic 

   41 (~5%) non-magnetic 

         w/charcoal attached 

 

# sampled=10 

# sampled=68 

# sampled=10 

Earthy texture=35 pieces Total weight=0.95 gram   17 (49%) magnetic 

  18 (51%) non-magnetic 

# sampled=0 

# sampled=9 

Table 4-42.   Feature 34: 95.56.39.90  Ochre overview
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Discussion: 

Feature 34: 95.56.39.90  (12-B-1036)  “Fill around bone cache; excavated JW 11/28/95” 

 The magnetic blocky/columnar ochre particles slightly outnumbered the non-magnetic 

particles of the same texture type.  Though the number of this texture type was small, the sizes of 

the magnetic and non-magnetic particles did not vary significantly.  The largest non-magnetic 

particle was 0.90 cm by 0.40 cm by 0.25 cm, and the largest magnetic particle was 0.90 cm by 

0.60 cm by 0.50 cm.  The smallest particles displayed a little greater difference.  The smallest 

non-magnetic particle sampled was 0.20 cm by 0.05 cm by 0.05 cm, and the smallest magnetic 

particle was 0.40 cm by 0.30 cm by 0.20 cm.  

 However, the interesting observation regarding size was in the weight of the particles.  

The heaviest was a magnetic particle of the blocky/columnar texture type at 0.18 gram. This was 

significantly heavier than the heaviest non-magnetic blocky/columnar particle at 0.05 gram. 

 Both non-magnetic and magnetic ochre of blocky/columnar textured particles fell in the 

color hues of 5YR and 7.5YR, with the magnetic having a few 10R particles.  The 5YR non-

magnetic particles only slightly outnumbered the 7.5YR hue.  The magnetic 7.5YR was slightly 

dominant in number.  The following table (Table 4.42.1) illustrates this point: 
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Blocky/Columnar (F34: 95.56.39.90) 

   Non-magnetic 

      5YR 

        3/2, 3/3=dark reddish brown 

        4/3, 4/4=reddish brown 

      7.5YR 

         3/3=dark brown 

         4/3=brown 

   Magnetic 

       7.5YR 

          4/4=brown 

          5/4=brown 

          6/4=light brown 

       10R 

          4/4=weak red 

          5/6=red 

       5YR 

          4/3=reddish brown 

               Table 4-42.1.   Feature 34: 95.56.39.90  Texture/color 

The reds, reddish browns, and browns could represent somewhat higher iron or goethite mineral 

content, with the color having intensified with the cremation process.  These are likely not pure 

iron oxides due to the browns incorporated with the reds in the particles. 

 The granular particles were the most abundant, with non-magnetic greatly out numbering 

magnetic particles of ochre.  As to color, most of the non-magnetic granular particles were 7.5YR 

hue.  Most of the 7.5YR hue were of value/chroma dark brown (3/3, 3/4), brown (4/3, 4/4), and 

strong brown (4/6, 5/6) with umber and yellow tints.  Hue 5YR and 10YR followed in frequency 

far below 7.5YR.  Within 5YR, value/chroma of 3/3 and 4/4 were slightly more frequent, being 

dark reddish brown and reddish brown in Munsell color labeling.  In 10YR hue, the value/chroma 

that was slightly more frequent was 3/4 and 3/6, dark yellowish brown.  The latter had a slightly 

more yellow tint.  All granular particles were zero gauss value. 

 The granular magnetic particle hues were nearly equally 5YR, 7.5YR, and 10YR.  There 

was no value/chroma more numerous than another within these hues.  The 5YR hue group 

consisted of value/chroma 3/3 (dark reddish brown), 4/3 and 4/4 (reddish brown) and 4/6 

(yellowish red, which appeared visually as a dark umber shade).  Within 7.5YR, 4/3 and 5/4, both 
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brown, were represented.  Both had slightly varying amounts of gray tint.  Finally, within 10YR 

hue, the following values/chromas were minimally represented: 3/3 (dark brown), 4/6 (dark 

yellowish brown with a heavy yellow tint), and 5/4 (yellowish brown). 

 The more numerous non-magnetic granular particles ranged from browns to more reddish 

browns to yellowish browns in frequency.  The magnetic granular particles, much fewer in 

number, ranged from reddish browns to browns to yellowish browns.  Granular particles are often 

of a quartz nature which does not leave much streak when tested.  These particles left only a weak 

brownish streak.  They were moderately friable which might indicate a quartz-like rock that was 

highly incinerated, making it more friable than it would be otherwise.  The high level of 

incineration would also help to explain why a portion of the granular ochre sample had charcoal 

particles adherent to or embedded into it.  

 As to size, the largest granular non-magnetic particles had some significantly larger 

particles.  The largest non-magnetic granular piece measured 2.30 cm by 1.70 cm by 1.00 cm, 

whereas the largest magnetic particle measured 0.90 cm by 0.50 cm by 0.40 cm.  The latter was a 

fairly large particle for the feature in general, but not as impressive as the former (larger) particle.  

As to weight, the large non-magnetic particle was also the heaviest for this part of Feature 34, at 

2.34 grams. 

 The charcoal-embedded granular particles of ochre were dark in color, in addition to 

having particles of dark charcoal attached.  These particles of ochre were of average size and 

weight generally.  It was interesting to note that many were very light in weight, less than 0.01 

gram.  None were magnetic. 

 The earthy particles of ochre, non-magnetic and all zero gauss reading, presented a usual 

variance in size from smallest (0.30 cm by 0.20 cm by 0.10 cm) to largest (0.90 cm by 0.80 cm  
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by 0.50 cm).  Data for magnetic earthy particles was omitted inadvertently.  However, the weight 

range was wide in those particles examined, from 0.22 gram to 0.01 gram.  These particles 

displayed the greatest degree of streak for this portion of Feature 34, though they were the 

smallest of the texture groups represented.  The earthy nature, consisting at least partly of softer 

clay-like particles would likely account for the distinct streak.  The color range of these particles 

likely encompassed limonite, goethite, and hematite, due to the yellows, dark browns, and reds. 

Feature 34:   95.56.39.106  (12-B-1036)    “Feature fill bottom; excavated JW, DC 11/29/95”  

 The granular portion of this part of Feature 34 was of two types.  One type was very 

friable, crumbly, and  imbedded with flecks of charcoal seemingly fused to the ochre fragments.  

The remaining granular textured ochre was not imbedded with charcoal, and was more 

substantial.  The friable portion was handled as little as possible to protect the sample. 

 Blocky/columnar-textured ochre particles represented 18 percent of this sample, 

95.56.39.106 of Feature 34.  Granular textured particles represented 63 percent and earthy-

textured particles 11 percent.  The friable granular particles embedded with charcoal were 8 

percent of this sample. 

 Overall, the ochre particles in 95.56.39.106 were only 14 percent magnetic.  By 

convention, with large numbers within the sample a representative 10 percent was analyzed and 

recorded. 

Blocky/columnar texture=30 

pieces 

Total weight=5.32 grams   15 (50%) magnetic 

  15 (50%) non-magnetic 

# sampled=5 

# sampled=5 

Granular texture/charcoal 

embedded=14 pieces 

Total weight=0.38 gram     2 (14%) magnetic 

  12 (86%) non-magnetic 

# sampled=2 

# sampled=5 

Granular texture=108 pieces Total weight=3.92 grams 108(100%) non-magnetic # sampled=11 

Earthy texture=19 pieces Total weight=0.33 gram     7 (37%) magnetic 

  12 (63%) non-magnetic 

# sampled=3 

# sampled=5 

    Table 4-43.   Feature 34: 95.56.39.106  Ochre overview 
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 Discussion:  

 Feature 34:  95.56.39.106  (12-B-1036)  “Feature fill bottom; excavated JW, DC 11/29/95” 

 The highly magnetic ochre particles from the feature fill bottom sample contained 

particles of all color hues noted previously.  The most frequent group was of the 10R hue, weak 

red to red in value/chroma (4/3, 4/4, 4/6).  Other particles were of brown, dark reddish brown, and 

reddish brown in hues of 2.5YR, 5YR, 7.5YR, 10YR, and 10R.   

 The barely to non-magnetic particles were also in the reddish value/chroma, varying from 

2.5YR to 7.5YR.  One particle was of blackish brown coloration (7.5YR 2/2).  The 

blocky/columnar non-magnetic particles displayed color names from the Munsell charts of dusky 

red, reddish and dark reddish browns, brown to dark and blackish brown.   

 In both the magnetic and non-magnetic blocky/columnar particles were noted yellowish 

brown and brownish yellow mottled particles.  This would indicate a conglomerate of 

mineral/rock types containing limonite or a similar material.  It is likely that the blocky/columnar 

particles were part of a highly incinerated (near the heat/fire source) sedimentary rock in initial 

form.  The intense and varied color ranges indicate intense burning of a rock containing higher 

amounts of iron oxides, both hematite and limonite, and possibly some magnesium (blackish 

color) that became particulated during the cremation.  This has been observed in the case of fire- 

cracked rock in habitation settings.  The cremation site would likely have had a more 

concentrated, higher level of heat to cause the particulation seen with ochre samples. 

 The largest and smallest blocky/columnar particles were similar in size for both magnetic 

and non-magnetic.  The largest were 0.60 cm by 0.50 cm by 0.15 cm and 0.60 cm by 0.50 cm by 

0.10 cm respectively.  The smallest were 0.30 cm by 0.20 cm by 0.10 cm and 0.30 cm by 0.30 cm 
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by 0.20 cm respectively.  The heaviest and lightest weights were similar at 0.07 gram and 0.02 

gram for magnetic and 0.04 gram and 0.01 gram for non-magnetic ochre particles. 

 Some of the granular particles with charcoal fused to them were quite friable.  The friable 

nature plus the attachment of charcoal particles, presumably from the cremation fuel, would  

togethe indicate placement near a very hot fire source.  Making the rock particles so brittle, and 

being hot enough for the attachment of charcoal to the rock particles would place there particles 

near the hottest part of the cremation. 

 The primary color hues for the non-magnetic granular particles were 5YR and 7.5YR, 

which included value/chroma of dark reddish brown, dark browns and browns.  There were a few 

outliers of black, very dark gray, reddish yellow, yellowish red, yellow and dark red.  These 

colors would be produced from incineration of mixed mineral rock containing hematite, goethite, 

and limonite.   

 The largest and smallest of the granular non-magnetic particles were 0.80 by 0.45 by 0.40 

cm and 0.13 cm by 0.11 cm by 0.30 cm respectively.  These were about average sizes for all 

granular particles except the magnetic.  The magnetic particles of granular ochre were 

significantly smaller at 0.35 cm by 0.25 cm by 0.10 cm and 0.25 cm by 0.25 cm by 0.25 cm 

respectively. 

 The overall granular weight range was from 0.01 gram to 0.28 gram.  The lighter weight 

could be explained by extreme dehydration of the parent rock near the greatest heat of the 

cremation fire.  This condition would significantly lighten the weight of all particles, plus make 

the rock very brittle.  This would lead to fracturing like fire-cracked rock but into very small 

pieces. 
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 The earthy-textured particles were few.  Colors for the magnetic particles were reddish 

brown and red value/chroma of 2.5YR and 5YR.  The non-magnetic earthy particles were mostly 

in the 5YR and 7.5YR color hues of browns, reddish browns with secondary colors of yellowish 

red, pale brown.  All of the earthy particles were of more than one color. 

 The earthy magnetic particles were within the size range of other particles in this level.  

The largest non-magnetic particle was 0.60 cm by 0.40 cm by 0.25 cm, the largest magnetic 

particle was 0.40 cm by 0.30 cm by 0.15 cm.  The smallest in both groups were almost identical 

at (non-magnetic) 0.30 cm by 0.15 cm by 0.15 cm and (magnetic) 0.30 cm by 0.20 cm by 0.10 

cm.  Both had lightest weights of 0.01 gram, with non-magnetic being slightly heavier at 0.06 

gram compared to magnetic of 0.02 gram. 

Feature 34:    95.56.39.117   (12-B-1036) “ocher-revisited soil from a deer cache bone; 

1/11/96”   

 The blocky/columnar particles of ochre were very friable and powdered easily with 

minimal contact.  They were handled gingerly to avoid damage to the sample.  Due to the 

possibility of destruction to the artifacts, streak was not obtained. 

 Where sample numbers were small, all particles of ochre were analyzed and recorded.  

With larger number of particles, at least a 10 percent sample was analyzed and recorded by 

convention.  No bone or charcoal was noted with these ochre pieces.   

 Slightly less than five percent of the total ochre particles of 95.56.39.117 of Feature 34 

were magnetic. This ochre sample consisted of three percent blocky/columnar particles, five 

percent earthy, and 92 percent granular textures. 
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Blocky/columnar texture=5 pieces Total weight=.09 gram     5 (100%) magnetic # sampled=5 

Granular texture=141 pieces Total weight=13.09 grams 141 (100%) non-magnetic # sampled=15 

Earthy texture=7 pieces Total weight=.27 gram     2 (29%) magnetic 

    5 (71%) non-magnetic 

# sampled=2 

# sampled=7 

   Table 4-44.   Feature 34: 95.56.39.117  Ochre overview 

Discussion 

Feature 34:  95.56.39.117  (12-B-1036)  “ocher-revisited soil from deer cache bone; 1/11/96” 

 In this revisited sample of ochre/soil from around the deer bone cache, most particles 

were granular, with only a few being blocky/columnar and earthy in texture.  Only a small 

percentage were magnetic (less than 5 percent) and these were inconsistently so.  All registered 

zero gauss reading. 

 The blocky/columnar ochre particles were of dusky red, reddish brown, and dark/strong 

brown in color.  These particles were very small by weight.  This was likely due in part to their 

friability and fragmentation during processing or bag wear.  These particles were of average 

measurement for ochre particles in Feature 34.  Most displayed one main color, tending toward 

reddish tints.  Either they were small particles initially in a small rock sample, or during 

incineration they became brittle, breaking into smaller particles.   

 The earthy ochre particles also were few, and most were very small by weight.  Again 

this could have been due to high temperature during incineration, archaeological processing, or 

bag wear.   Most were again about average in size.  The magnetic particles were multicolored, 

with more dark reddish browns and reds indicating higher temperatures imposed upon iron oxide 

particles.  The pink tone likely indicated a further distance from or less exposure to heat source, 

or diminished/dilute iron oxide content.  Non-magnetic particles were mostly of the same 

hue/value/chroma—dark reddish brown.  One particle was very dark brown (7.5YR 2.5/2) with a 

reddish yellow secondary color (7.5YR 6/8).  The latter is visually a salmon color.  Again this 
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could represent varying exposure to the heat source or a varied mixture of iron oxides in the 

particle. 

 The granular particles of ochre were the most numerous sample in those accompanying 

the deer bone cache.  All were non-magnetic, and all registered zero gauss.  Interestingly, there 

were particles in this sample that contained black grains as viewed microscopically.  This was 

noted as both primary and secondary color, as 5YR 2.5/1, 7.5YR 2.5/1, and 10YR 2/1.  Brown 

and red mixtures, some quite dark, were also noted.  These particles were likely of a higher level 

of iron oxide and having undergone varying degrees of heat exposure during cremation. Reddish 

yellow and yellowish red (5YR 5/6 and 5YR 4/6) were also observed, possibly representing 

limonite.  The black color could be due to iron content or to the presence of manganese in the 

originally selected sample. 

 The size of the granular particles varies widely, especially compared with other samples 

in this study.  Some are quite large in both size and weight (1.60 cm by 1.20 cm by 1.10 cm at 

1.96 grams, 1.50 cm by 1.00 cm by 0.90 cm at 0.73 gram) compared to smallest (0.10 cm by 0.10 

cm by 0.10 cm at less than 0.01 gram).  One reason for a wide range would be the composition of 

the minerals in the original sample, some being more or less resistant to, more or less prone to 

cleavage in the presence of great heat.  The original samples selected and their source locations 

would be quite interesting to view due to the array of size and color to this sample of ochre.  
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Conclusion 
 
 This concludes the section of this paper dealing with the ochre samples from 

McCullough’s Run, 12-B-1036, prehistoric cremation cemetery near Columbus, Indiana. In 

summary, Features 2, 25, 29B/32, 33, and 34 have had ochre samples analyzed using basic 

geological characteristics.  The characteristics used to assess these numerous ochre samples 

included texture, magnetism (or lack thereof), color, streak, size, and weight.  For the sake of 

brevity, only Feature 34 will be dealt with as a summary of studying ochre and defining it as an 

artifact, which is the purpose of this paper.



 
 

 

Chapter 5 
 

 

 

Introduction 
 
Feature 34 Summary and Discussion 

 Due to the voluminous amount of data produced by this project, only Feature 34 will be 

summarized in this chapter.  This presents an example of what can be done with the 

archaeological artifact of red ochre when it is studied in more detail.  This chapter summarizes 

some of the factual information that can be used to “reconstruct” the artifact, which can lead to 

insight into the behavior of the people who used it in their mortuary customs.   

Texture 

 Approximately 2,500 particles of ochre were examined that had been curated for this 

feature.  Six distinct texture types of ochre were identified.  Table 5.1 chronicles that information:
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Texture type Percentage of 

total particles 

for Feature 34 

Approximate 

number particles 

Approximate total 

weight 

Granular ~76% 1900 91.72 grams 

Blocky/Metallic ~11% 271 18.15 grams 

Earthy ~8% 193 36.28 grams 

Blocky/Columnar ~5% 125 47.19 grams 

Blocky/Columnar/Metallic <1% 13              0.76 gram 

Metallic/Angular <1% 6               0.09 gram 

Table 5-1.  Feature 34 Textures 

 By far, the largest texture type in Feature 34 was granular.  There are at least two possible 

explanations for this phenomenon.  Granular particles were often sand-like, quartz-type rock if 

the cremation site was on a sandy glacial deposit, it is logical that some of that sand was gathered 

with the cremation remains and redeposited at the McCullough’s Run burial site.  Since the burial 

site was on a sandy deposit as well, it is possible that some of it became part of the feature 

collection. 

 In Indiana, sandy particles are often part of sedimentary deposits.  The presence of, 

movement of, and origins of the Wisconsin glaciers with its various lobes contributed these soils 

and rocks to the overburden of till and within waterways across most of the Indiana.  It should be 

no surprise then that granular textured material would be a significant part of the make-up of red 

ochre from Feature 34. 

 It is interesting to note that the second heaviest particles in Feature 34 were of 

blocky/columnar texture, despite the fact that these made up only five percent of the texture 

types.  These were more dense rock material and were more likely metamorphic or igneous rock 

types.  The higher density would indicate a more firmly bonded type of material than most 

sedimentary rock would exhibit.  The next most weighty texture type was earthy particles of 

ochre.  These particles were only approximately eight percent of the total textures in Feature 34.  
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Again it would seem that the particles of mineral were closer together, more dense, and therefore 

heavier than sedimentary granular particles. 

 The heavier weights of blocky/columnar and earthy particles could also be explained as 

having a higher iron or iron oxide content than the granular particles.  Though specific gravity 

was not specifically determined in this study, it would follow that the weight of these two texture 

types would be due to their mineral content.  As noted in an earlier chapter one mineral of a given 

volume may be heavier than another mineral of the same volume.  This can be due to the purity of 

the mineral molecules or the bonds between those molecules.  Hematite and magnetite, both 

having higher iron oxide content, have higher specific gravity than either limonite or goethite, and 

thus would carry heavier weight. 

 The density of various particles of ochre does not consistently indicate a more iron-rich 

rock.  For example, in the ochre sample from level 95.56.39.44 of Feature 34, the weights of the 

granular-textured particles are almost the same between magnetic and non-magnetic.  Yet the 

number of magnetic particles is twice that of the non-magnetic ones.  If these were of a high 

concentration of iron oxide, one would expect more particles to weigh more than fewer of them, 

or have a higher density respectively, assuming the particles were of similar size.  This does not 

hold true.  Therefore, an explanation might be that the particles vary widely in iron-oxide 

composition and content and bonding.   

 As seen in various levels of Feature 34, the ocherous material selected for this funerary 

session was not of a pure, iron-rich nature, nor were the particles throughout the feature uniform.  

Rather, it was of a mixture of iron-oxide-containing rock that displayed a wide range of color and 

texture at the end of the process. This would also support some type of composite rock or rocks 

being chosen initially as evidenced by the range of color and texture as well as varying amounts 

of magnetism remaining in or absent from similarly textured particles.  
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Magnetism 
 

Another consideration in assessing red ochre for its characteristics is magnetism or 

magnetic attraction.  As to the magnetic attraction of the ochre in Feature 34, there were 

approximately 1,060 particles, or 42 percent of the total number of particles that were to some 

degree attracted to a magnet.  The remaining 58 percent, or approximately 1,450 particles of 

ochre, were non-magnetic.  Looking at each feature that contained ochre, and assessing the 

magnetism percentage within those features, it was found that 52 percent was to some degree 

magnetic and 48 percent was non-magnetic.  This would suggest varied sources for the ochre.  

Therefore, it cannot be determined unequivocally whether magnetism was a deciding factor in the 

choice of rock or mineral material to be included in funerary events.  Even if we were able to 

know whether prehistoric man was able to recognize magnetism in a rock, there was just not 

enough of a majority of magnetic over non-magnetic ochre in this feature to make this 

assumption. 

 Looking at magnetism by texture types, granular textured particles in Feature 34 were 

found to have 1,301 non-magnetic particles and 599 magnetic particles with varying degrees of 

magnetism.  A complete weight breakdown was not recorded and is therefore not completed for 

these categories.  However, a total of the weights reveals non-magnetic granular-textured ochre to 

outweigh magnetic granular particles of ochre.  It is noted that the most numerous texture 

category (granular) also contains both the largest and smallest recorded particles in size and the 

greatest recorded in weight of ochre in Feature 34.   

 Blocky/metallic texture ochre particles were found to contain more magnetic particles 

(242) than non-magnetic (29).  The weight of the magnetic particles was 17.88 grams as opposed 

to less than one gram for the non-magnetic particles.  Again, the weight record is not quite 
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complete for all levels of Feature 34, but what is recorded will serve as representative for this 

texture type. 

 The earthy textured ochre particles were the next most numerous texture type.  The 

magnetic earthy particles numbered approximately 120 and the non-magnetic particles numbered 

approximately 70.  Weights were not consistently recorded for the earthy particles, magnetic 

versus non-magnetic, and therefore totals are not available.  Blocky/columnar ochre particles 

were found to contain 79 magnetic versus 46 non-magnetic particles.  Weights were not complete 

for these groups.  Blocky/columnar/metallic ochre particles were all magnetic at thirteen particles, 

with a weight of 0.76 gram.  Finally metallic/angular particles were all magnetic at six with a 

total weight of 0.09 gram.  Therefore, the number of non-magnetic particles of ochre for Feature 

34 outnumbered the magnetic particles at 1,446 non-magnetic versus 1,059 magnetic.  Again, 

weights for these two categories were too incomplete to meaningfully compare them exactly but 

figures are representative for the purposes of the summary. 

Particle Size 
 
. Size of particles of ochre from Feature 34 was another area of comparison.  The 

following table (Table 5.2) compares particle size and weight for each texture type.  The table 

indicates magnetism, (M) for magnetic and (N-M) for non-magnetic.  The granular particles are 

the largest and heaviest of all.  The non-magnetic properties of granular texture are likely 

consistent with quartz particles of sand-like rock.  This finding would also be consistent with a 

sedimentary, conglomerate nature of some ocherous materials found in Indiana settings.  It would 

also be consistent with soils in many areas in Indiana on which cremation fires might have taken 

place prehistorically. 
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 The following table is informative as to maximum and minimum particles of ochre for 

various texture types.  It is informative due to the randomness of the particle sizes both large and 

small, heavy and light.  The larger particles are not unexpected nor are the smaller unexpected.  

These are similar to expectations of what happens to fire-cracked rock in the presence of fire.   

Texture type Largest particles 

M & N-M 

Smallest particle 

M & N-M 

Heaviest 

particle 

M & N-M 

Lightest 

particle 

M & N-M 

Granular M=0.90 x 0.70 x 0.40 cm 

N-M=2.30 x 1.70 x 1.00 cm 

M=0.10 x 0.10 x 0.10 cm 

N-M=0.05 x 0.05 x 0.05 cm 

M=0.16 g 

N-M=2.34 g 

M=0.01 g 

N-M=<0.01 g 

Metallic/Blocky M=1.50 x 0.90 x 0.70 cm 

N-M=1.50 x 0.50 x 0.40 cm 

M=0.20 x 0.20 x 0.10 cm 

N-M=0.50 x 0.50 x 0.05 cm 

M=0.82 g 

N-M=0.22 g 

M=<0.01 g 

N-M=<0.01 g 

Earthy M=0.60 x 0.50 x 0.40 cm 

N-M=0.75 x 0.70 x 0.50 cm 

M=0.10 x 0.10 x 0.10 cm 

N-M=0.20 x 0.05 x 0.05 cm 

M=0.17 g 

N-M=0.19 g 

M=0.01 g 

N-M=<0.01 g 

Blocky/Columnar M=1.50 x 0.70 x 0.10 cm 

N-M=0.90 x 0.70 x 0.60 cm 

M=0.50 x 0.40 x 0.40 cm 

N-M=0.20 x 0.05 x 0.05 cm 

M=0.82 g 

N-M=0.18 g 

M=0.12 g 

N-M=<0.01 g 

Blocky/Columnar

/Metallic 

M=0.80 x 0.80 x 0.60 cm 

N-M=n/a 

M=0.50 x 0.30 x 0.20 cm 

N-M=n/a 

M=0.29 g 

N-M=n/a 

M=0.03 g  

N-M=n/a 

Metallic/Angular M=0.30 x 0.30 x 0.20 cm/a 

N-M=n/a 

M=0.05 x 0.05 x 0.05 cm 

N-M=n/a 

M=0.02 g 

N-M=n/a 

M=<0.01 g 

N-M=n/a 

 Table 5-2.  . Size and weight by texture type 

Color 
 

 Color is another category of assessment for ochre.  Color pertains both to the rock 

particle itself, and to the streak that it exhibits on a porcelain streak plate.  As particles 

were examined the Munsell Soil Color Chart was used to assign color labels both 

numeric and descriptive.  A visual opinion of color was also offered for some of the 

ochre samples.  There were five color hues common to all ochre particles in the features 

examined in this study, including 2.5 YR, 5YR, 7.5 YR, 10YR and 10R.  The most 

frequently seen color hue to describe ochre in Feature 34 was 7.5YR, followed by 5YR, 

10YR, 2.5YR and finally 10R in frequency of all particles.  This was true in both 

magnetic and non-magnetic particles.  However, it is interesting to note that there was an 

absence of non-magnetic particles with 10R hue. 
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 Within the hue of 7.5YR the value/chroma frequency varied from 2.5/1 to 7/7, 

black to reddish yellow.  The range was visually an intense blackish brown to a pale tan 

with slight pinkish tint.  Among the most commonly observed was within 3/3, 3/4 and 

4/3, 4/4 value/chroma.  These included labels of dark brown to brown.  Likewise, in 5YR 

hue, 3/3 was the more frequently seen, labeled dark reddish brown.  The colors of 7.5YR 

3/3, 3/4, 4/3, 4/4 were common to both magnetic and non-magnetic particles of ochre, 

regardless of texture type. 

 As black value/chroma was noted on one end of the color spectrum, so were 

lighter colors represented at the other end of that ochre color spectrum in Feature 34.  

Very pale browns (10YR 7/4), brownish yellow (10YR 6/8) and yellow (10YR 7/6 and 

7/8) were also noted.  Other colors like these were also noted in the 2.5YR, or more red 

range.  These included 2.5YR 4/4, 5/4, 5/6.  These were labeled reddish browns and reds. 

 Streak was found to be more dependent on the type of mineral or rock more so 

than the color of that mineral or rock.  Earthy ochre particles most often produced streak 

of dark reds or reddish-brown, especially those found in concretions.  Even particles that 

resembled burned clay exhibited streak within shades of reds and browns.  Granular 

particles least often produced streak, as these were often types of quartz or quartzite 

particles.  The streak left by granular particles ranged from yellows, browns, shades of 

reds and browns, all much less intense than the earthy particles.  The particle texture of 

metallic and metallic/angular texture were inconsistent in producing streak.  Some 

produced grays or blacks to red tints, and others produced no streak at all.  Likely these 

were of a siltstone or dolomite nature, perhaps part of a metamorphic rock at one time. 
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 Many ochre particles in this feature were combinations of the several, or more 

than one, color hues, values/chromas, and many had one dominant color.  This was not 

dependent on texture type or magnetic/non-magnetic properties.  Of all the attributes used 

to describe red ochre, there is not one in common with all ochre found in this feature, or 

all features examined from this site (12B1036), McCullough’s Run prehistoric cemetery. 

Discussion 
 

 Several characteristics have been considered in assessing attributes of red ochre in 

this feature.  One aspect of cremations and subsequent reburial that has not been explored 

is the cremation event itself.  The fact that approximately 3 percent of the ochre particles 

in Feature 34 had either minute particles of charcoal or bone fused to them is significant.  

This observation was not exclusive to Feature 34 but was noted in other features at 

McCullough’s Run.  The incidence of this would indicate that the cremation fire 

temperatures were significantly high to cause this to happen and to still be preserved and 

observable in these ochre samples centuries later.   

 Evidence of the practice of cremations in mortuary behavior has been documented 

for the Early Holocene from 10,500 to 8,000 years before present (Walthall 1999: 1-30), 

several instances of which had red ochre associated with them. What is known about 

cremation temperature has been explored both in modern as well as experimental 

settings.  Of course, more is known about modern cremation due to its availability for 

study.  The process takes approximately sixty to ninety minutes with monitored 

temperatures and adequate air flow.  There are shorter or longer variations noted due to 

body size, age, soft tissue mass, and other factors.  The minimum working temperature in 
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modern crematoria is 700º to 1000º C (McKinley and Bond 2001: 283).  A “sintering” or 

localized melting process occurs at approximately 1000º C and up to 1400º C.  This can 

lead to crystallized fusion (McKinley and Bond 2001: 283). 

 Studies have also been done using pyre cremation, which is most likely closer to 

Early Holocene and Archaic practices.  McKinley and Bond (2001: 284) cite a mostly 

universal box-frame type structure of timbers placed at right angles, then filled with 

kindling materials as fuel source initially.  The corpse and any grave goods are placed on 

this platform, with items incinerated with the individual and not just placed in the grave 

at burial.  The pyre temperatures can reach greater than 1000º C at the central area.  The 

periphery temperatures may be lower, may vary in intensity, and there is little control of 

air circulation at an open-air pyre site.  Type of wood used for the platform (which itself 

will burn) and the fuel are also considerations, as is the body habitus of the individual, 

whether it is in a dry or green state at cremation, number of and age of individuals in a 

single pyre, and so on. 

 Duration of pyre cremation varies from three hours to seven or eight hours, and 

may take another seven to ten hours for the pyre to cool sufficiently for collection of the 

remains by hand.  At times the remains may not be collected until the next day.  These 

authors also note that as the skeletal material collapses with the embers of the pyre 

platform, it often remains in relative anatomical position until recovery (McKinley and 

Bond 2001: 284). 

Several characteristics of red ochre are heavily influenced by temperature, i.e., 

cremation fires in open-air pyre settings.  Most obviously color is affected.  As iron 



239 
 

 

oxides are heated or burned, their colors become more intense: reds, browns, blacks, 

yellows, and oranges and all variations of these in combination.  Any amount of iron 

oxide within a rock will change color under intense heat of fire.  Particle size is greatly 

influenced as iron-oxides are placed in fire, similar to fire-cracked rock.  As they 

dehydrate and bonds of metamorphic or sedimentary rock break down, the rock 

particulates or breaks into pieces.  The size of particles may vary according to the 

chemical mineral make-up and according to their exposure to various areas and intensity 

of the fire.  Intensity of heat not only affects size of ochre particles but shape, texture, and 

weight as well.   

Approximately three percent of the ochre particles had minute particles of charcoal fused 

to them, and a small number had bone particles fused to them.  These examples were primarily 

seen in the granular-textured sample, though not exclusively.  This could be due to the part of the 

process mentioned by McKinley and Boyd as the sintering, or melting together of bone or 

charcoal to adjacent ochre as the temperature of the pyre climbed.   

Magnetism of red ochre particles is also affected by the temperatures of the 

cremation fires.  As noted, pyre cremation temperatures can exceed 1000º C.  Various 

minerals, when heated to exceed their Curie point lose their magnetism.  Recall that pure 

iron has a Curie point of 760º C, hematite’s Curie point is 680º C, and magnetite’s Curie 

point is 580º C.  Thus red ochre of high grade iron, hematite, or magnetite, or any 

combination or mixture of the same minerals would change significantly under sustained 

pyre temperatures greater than 1000º C as to any remnant magnetism that the rock would 

retain. 
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 In Feature 34, there seemed to be little or no pattern to the gauss readings of the 

particles.  Despite color, texture, or appearance of the ochre particles, most registered 

zero gauss.  Initially this was thought to be due to the tiny particles not registering with 

the instrument to measure magnetism.  However, it is more likely that remnant 

magnetism was obliterated by the high, sustained temperatures of the cremation fires.  So 

with rocks that may have initially been chosen for the funerary rites for iron oxide 

content, the characteristic of magnetism was all but destroyed in that process.   

In summary, of all the attributes used to describe red ochre, there is not one that 

uniformly describes all the ochre found in this feature, or all features examined from the 

McCullough’s Run prehistoric cemetery.  Therefore, the practice of archaeologists 

merely stating the red ochre was found in an archaeological site did not adequately 

address its presence. 

 The final chapter of this study, Chapter 6, will put forth some of the conclusions 

that can be drawn from this study.  It will include some further observations and 

conclusions that that can be gleaned from a study of red ochre in such detail.  
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Chapter 6: Red Ochre—The Artifact   

 

 

 

Conclusions 
 
 At the outset of this study, it was asserted that red ochre from archaeological sites should 

be considered an artifact.  As an artifact red ochre holds the possibility of providing information 

about the cultural behavior of those people who placed it within interments of their dead.  The 

Red Ochre Culture in the Midwestern United States bears witness to frequent presence of red 

ochre in various types of burials and to the practice of including it by early people as a significant 

part of the death ritual.  Its use was not limited to the Midwest but has been documented world-

wide over a wide span of time. 

 An artifact definition is that of an object that has been made or modified by humans.  It is 

distinguished from the environment by removal and changed in some way to serve some cultural 

purpose.  Another part of this definition is that an artifact is portable, that it can be moved from 

place to place at the will of humans to fulfill that cultural purpose.   

 Red ochre fits that definition of an artifact.  In its original form, it meets some initial 

criteria defined by the culture that intends to utilize it.  Working backward from the 

characteristics of red ochre as it appeared in Feature 34, ocherous material initially was some 

shade of red, brown, yellow, or black.  It was of a texture that was known through repeated use to 

produce the desired results when included in a cremation.  It may have been an obvious color or 

texture of red earthy material such as found with iron concretions.  Or it may have been part of a 

sedimentary or metamorphic rock that was likely when processed in pyre temperatures.  It may 
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have come from a pure iron source and been mined specifically for the intended purpose, or it 

may have come from the immediate Holocene environment of this population.  This would have 

included streams, bogs, or lake beds or the glacial till.  All of these are known to contain ocherous 

materials of one form or another. By comparing artifactual characteristics with reference samples, 

we can recognize some of the mineral combinations that were used prehistorically.  

The ocherous material may have come from the landscape, being visible after fire cleared 

some parcel of forest or prairie either intentionally or accidentally.  In this case heat from fire 

would have changed iron-containing rocks to a more visible, vivid color that would have been 

visible to the eye of people who needed it for a cultural purpose.  Whatever the source, there may 

have been a larger meaning for the people who gathered ocherous material.  It may have 

represented the life-remains of ancestors who had come before them, embedded as concretions in 

the soil or as iron-containing rock in a stream bed or as an inclusion in bedrock limestone.  If this 

was the case, what red ochre represented, its collection and inclusion with their contemporary 

rituals, would have taken on a much deeper meaning, linking past with present.  As cremated 

human remains and red ochre particles were collected and reburied in special place cemeteries, 

generations of the past, present, and future could have all come together in one burial.  With this 

special place, McCullough’s Run cemetery, revisited many times for interments, repeating the red 

ochre ritual would have had a very broad ideational meaning for the many generations that reused 

this place. 

 We don’t know what the purpose or intent was when red ochre was placed in cremation 

fires.  From this study, we do know that the red ochre of various initial forms was placed with the 

human remains during the time of the cremation, and burned with the body or bodies.  We know 

that as evidenced by the fusion of some of the bone and charcoal to particles of red ochre that 

have been curated from this site.  We also know this by the hundreds of tiny particles of various 
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types of ochre that would have been produced by breaking apart, much like the process that 

produces fire-cracked rock.  We can also see that when the products of the cremation event were 

collected for reburial, care was taken to collect what seems to be most or all of the remains and 

the artifacts for reburial.  Little of the burned wood products were collected, but what appears to 

be a large amount of red ochre and bone as well as other important cultural items were collected 

and reburied.  These were all things that were somehow important to the dead individuals or to 

the cultural group they were a part of.  Though we do not know that this was always the practice 

when red ochre is found with interments, it is true of this particular site as evidenced by the 

curated artifacts, red ochre included as a curated artifact. 

One obvious association throughout the literature is that red ochre is of a blood color, 

either red (fresh blood) or reddish-brown (dried blood), and may have represented life or death 

with an afterlife in some way.  Another possibility for its use in this setting might be that as the 

pyre containing the human remains burned, the iron-containing rock became more and more 

blood-colored, visible to the participants in the activity, representing a part of a ritual separating 

life and death.  It may have represented a rite of passage from one life form to a spirit form, or 

from one form of life to another form of life.  These are only suppositions suggested by the 

dramatic mineralogical change that occurs with the burning of red ochre, or iron oxides. 

 Geological characteristics have been used to describe the ochre at this site.  It was found 

that there was no consistent form for the red ochre, that it was comprised of a variety of textures, 

colors (some multicolored), sizes and weights, and magnetic properties.  The consistent use of red 

ochre for this time span indicates that long-standing ideology is represented.  The radiocarbon 

dates are (corrected) 7045 B.C., 6630 B.C., and 6415 B.C.—a span of 630 years (Cochran 

1997:12-13).  Whatever this ideology is, it is represented by the same material—red ochre, as an 

artifact.  Though the material was similar in that it was initially some known, recognizable form 
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of iron oxide, it was also different in that many types of ocherous materials were appropriate or 

an acceptable substitute for the representation.  It must be viewed as a vehicle for transporting an 

ideology over a long time for the people of this region who returned several times to 

McCullough’s Run to bury small numbers of their dead of varying ages. 

 We have reliable dates for three of the dated features at McCullough’s Run that contain 

red ochre.  The red ochre at McCullough’s Run is a source of information about a cultural 

behavior along with continuity over great distances.  Along with this is the continuity of the 

practice over great spans of time. Yet there was some variation to the practice, possibly allowing 

for environmental similarities and differences.  The red ochre at McCullough’s Run is a source of 

information about a cultural behavior along with continuity over great distances.  The people who 

used it with their cremations and subsequent burials did not, I believe, choose this form of red 

ochre as a symbol of wealth and power.  They did not travel or trade for pure forms of iron oxides 

over hundreds of miles to mining sites.  They used local materials within their region to represent 

whatever it was that the artifact red ochre meant to them.  Therefore, it was not the source or pure 

quality that was important to them but rather it was the idea that it represented that was important. 

 The mixtures of texture types, the variations of texture within and between features are 

representative of centuries of glacial activity across most of Indiana and surrounding states.  The 

glacial till is representative of a mixture of non-native rock and mineral particles that were 

“manufactured” or developed and changed by ages-old geological processes and redeposited 

across Indiana landscape.  The definition for these people who used this red ochre in their 

cemetery was not a narrow, constrictive one.  Rather the definition of red ochre for them included 

basically one element, that the end product would be some variation of red material that 

represented some ideology for them.  They were not so concerned with the quality of red 
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material.  Thus we see the variations of texture, color, magnetism, and other variances in the 

samples of red ochre from this site.   

 The red ochre was then modified by being placed in cremation fires with the deceased 

members of these Archaic communities.  The fire with its intense heat modified the iron oxide by 

color, size and weight of particles, density, ferromagnetic properties, and other geological 

characteristics.  The iron oxide particles were then collected carefully along with the human 

remains, taken to a commonly known cemetery and placed in final graves.  Therefore, red ochre 

is modified by man and is portable.  It has provided information not previously known about 

cremation burials, such as the mineral being locally available and that it was burned along with 

the deceased. 

 These variations may not be true for other sites within the region, the other instances of 

iron oxides being included with cremations and burials from prehistoric times.  But from the 

known sites, we have little description of the artifact with which to make comparisons.  If red 

ochre had been considered an artifact for the last one hundred years or so of archaeological study, 

we might be able to compare regions and localities by the type of red ochre that each used to 

represent an ideology or a practical purpose.  Therefore we have no way of knowing what limits 

were placed on the red ochre that was collected, how pure the iron materials needed to be to 

complete the representation, and what outliers were still acceptable to maintain communication of 

the idea, the belief, or the ritual.  At least the site of McCullough’s Run suggests locally available 

materials were used and not exotic materials. 

 A practical purpose may also have been part of the reason for red ochre to be included 

during cremation.  As seen earlier from ethnographic examples there is not just one use for iron 

oxides.  It may have had something to do with preparation of, or preservation of, the human 

remains.  Or it may have played an important part in the cremation itself such as heat 
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transmission during the process.  Until the artifact of red ochre could be studied from other sites, 

these questions remain unanswered and these suppositions remain untested. 

 One important finding from this site is the radiocarbon dates obtained for the site.  The 

Red Ochre Culture discussed by twentieth and twenty-first century archaeologists has been 

previously dated to the Late Archaic/Early Woodland period of Midwestern prehistory.  Some red 

ochre burial sites have been found to be Middle Archaic time range in age.  The fact that 

McCullough’s Run dates fall within Early Archaic time ranges sets it apart from being defined as 

classic Red Ochre Culture.  Could it have been a forerunner to later mortuary practices in the 

Midwest, or was it an example of a separate, independent, regional group’s practices?  If we had 

more detailed analysis of red ochre from contemporary sites, and from later sites containing red 

ochre, we might be able to ascertain an answer to this question.   

To early archaeologists in the Midwest the purposes of artifacts were very important.  

Trait lists of types of artifacts were assigned to cultural groups.  Purposes were often assigned by 

comparing prehistoric artifacts to modern items and practices, thus prejudicing objective and 

scientific examination.  Red ochre was a nebulous entity, with no obvious modern counterpart.  

So perhaps for this reason it was not collected, examined, or described in detail as an artifact.  We 

have little in the way of description of red ochre in archaeological records because it was not 

really considered an artifact.   

The value of this study is that it can serve as a reference collection of red ochre by which 

to assess other similar sites.  It also is an example of what can be learned by systematically 

studying and documenting curated samples of red ochre from various sites.  As before the study, 

we still cannot know the true purpose of the practice of including red ochre with burials.  We can 

only try to learn more about it  and perhaps about the people who practiced it. 
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In conclusion, this study proves that red ochre meets the criteria to be considered an 

artifact.  Using Feature 34, and the other red ochre features at McCullough’s Run prehistoric 

cemetery as an example there was abundant red ochre interred with cremated human remains and 

other artifacts.  The red ochre was chosen by the people who used this cemetery from their local 

environment using characteristics that they recognized to choose hematite, magnetite, goethite, 

limonite and related iron oxides.  These minerals had been deposited over much of Indiana 

through centuries of glaciations, providing a rich, mixed mineral supply to till, river and streams, 

lake beds, bogs and sedimentary, metamorphic, and igneous rock forms.  
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Appendix A: Data Tables 
 

The tables in the following pages correspond to the McCullough’s Run Site Features and levels of each feature in which ochre was found.  The 

data is organized by Feature number and then by level within each feature.  The wording used on the curation bags and files for the site are the 

same as the tables listed in this Appendix.  This is to avoid any confusion that might be encountered in revisiting the artifacts and the 

corresponding data tables. 

 

Feature 2 

Table A-1. 

 
Feature 2:    95.56.2.11   (12-B-1036)    “East 1/2, level 1; Excavated 7/21/95 DAK, Floated 8/28/95.  Heavy Fraction,  

Magnetite” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
(grams) 

Measurement 
(cm) 

Color  
1 

Color 
 2 

Color 
3 

Comments 

  1  Earthy n  0 0.01 0.25 x 0.25 x 0.1 2.5YR 4/3    

  2 Earthy n  0 0.01 0.3 x 0.2 x 0.1 10YR ¾    

  3 Earthy n  0 0.02 0.3 x 0.2 x 0.15 5YR 3/2    

  4 Earthy n  0 0.01 0.2 x 0.2 x 0.1 2.5YR 2.5/2    

  5 Earthy n  0 0.02 0.35 x 0.3 x 0.2 2.5YR 3/2    

  6 Earthy y a 0 0.01 0.2 x 0.15 x 0.1 2.5YR 3/3    

  7 Earthy y a 0 0.03 0.4 x 0.2 x 0.15 2.5YR 3/3    

  8 Earthy y a 0 0.01 0.2 x 0.1 x 0.1 10R 4/4    

  9 Earthy y a 0 0.03 0.5 x 0.25 x 0.1 10R 3/4    

10 Earthy y a 0 <0.01 0.15 x 0.1 x 0.1 10R 3/2    

11 Earthy y a 0 <0.01 0.1 x 0.1 x 0.1 10R 4/2    
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12 Earthy y a 0 0.01 0.3 x 0.25 x 0.1 10R 4/3    

13 Earthy y a 0 0.06 0.65 x 0.5 x 0.3 2.5YR 4/4    

14 Earthy y a 0 0.11 0.6 x 0.5 x 0.3 10R 3/3    

15 Earthy y a 0 0.09 0.65 x 0.6 x 0.3 2.5YR 3/2 2.5YR 4/6   

16 Granular y a 0 0.02 0.45 x 0.3 x 0.2 2.5YR 4/6   friable 

17 Blocky/Columnar y a 0 0.03 0.45 x 0.3 x 0.1 2.5YR 3/3    

18 Blocky/Columnar y a 0 0.01 0.25 x 0.15 x 0.15 2.5YR 3/3    

 

 

Feature 25 
A-2.  Feature 25:   95.56.30.358    (12-B-1036) “Loose dirt from West ½ of North Side.”      

 
Texture 

Magnetic? 
y or n 

a, b, or 
c 

gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky/Granular y b 0 1.61 1.50 x 1.30 x 1.00 5YR 4/4 5YR 4/2   

2  Blocky/Granular y b 0   0.11 2.50 x 0.90 x 0.70  7.5YR 5/4 7.5YR 4/3   

3  Blocky/Granular y b 0   0.08  0.80 x 0.40 x 0.40  10YR 7/6 5YR 3/2   

4  Blocky/Granular y b 0   0.10  0.60 x 0.60 x 0.40  2.5YR 3/4    

5  Blocky/Granular y b 0   0.26  0.70 x 0.60 x 0.50  5YR 4/4 5YR 3/2   

6  Blocky/Granular y b 0   0.05  0.40 x 0.40 x 0.25  5YR 4/2 7.5YR 7/6   

7  Blocky/Granular y b 0   0.02  0.30 x 0.30 x 0.15  5YR 4/3    

8  Blocky/Granular y b 0   0.03  0.40 x 0.20 x 0.20  2.5YR 3/3    

9  Blocky/Granular y b 0   0.03  0.50 x 0.40 x 0.20  5YR 3/2    

10  Blocky/Granular y b 0   0.11  0.60 x 0.50 x 0.35  7.5YR 4/4    

11  Blocky/Granular y b 0   0.04  0.50 x 0.40 x 0.20  2.5YR 3/2 2.5YR 3/4   

12  Blocky/Granular y b 0   0.19  0.80 x 0.60 x 0.40 7.5YR 4/3    

13  Blocky/Granular y b 0   0.07  0.50 x 0.40 x 0.20  5YR 3/3    

14  Blocky/Granular y b 0   0.03  0.50 x 0.35 x 0.20  5YR 4/2    

15  Blocky/Granular y b 0   0.14  0.70 x 0.50 x 0.50  5YR 3/2    

16  Blocky/Granular y b 0   0.02  0.40 x 0.30 x 0.20  5YR 4/2    

17  Blocky/Granular y b 0   0.06  0.50 x 0.50 x 0.25  7.5YR 4/2    

18  Blocky/Granular y b 0   0.01  0.40 x 0.30 x 0.10  7.5YR 4/3    

19  Blocky/Granular y b 0   0.09  0.55 x 0.45 x 0.45 7.5YR 4/3 10YR 5/4   

20  Blocky/Granular y b 0   0.01  0.30 x 0.20 x 0.10  5YR 2.5/1 10R 4/2   

21  Blocky/Granular y b 0   0.01  0.20 x 0.20 x 0.15  2.5YR 4/3    

22  Blocky/Granular y b 0 <0.01  0.20 x 0.15 x 0.20  10R 4/2    
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23  Blocky/Granular y b 0   0.02   0.30 x 0.30 x 0.10  2.5YR 2.5/2    

24  Blocky/granular n  0   0.29 1.20 x 0.80 x 0.40  5YR 5/6 10YR 3/2   

25  Blocky/Granular n  0   0.02  0.45 x 0.30 x 0.20  7.5YR 4/3    

26  Blocky/Granular n  0   0.04  0.60 x 0.50 x 0.30  7.5YR 6/6    

27  Blocky/Granular n  0   0.03  0.40 x 0.35 x 0.25  5YR 4/4    

28  Blocky/Granular n  0   0.01  0.35 x 0.30 x 0.10  10YR 5/6    

29  Blocky/Granular n  0   0.08  0.75 x 0.40 x 0.40  7.5YR 3/2 7.5YR 5/6   

30  Blocky/Granular n  0   0.05  0.50 x 0.40 x 0.30  10R 5/6    

31  Blocky/Granular n  0   0.46  0.90 x 0.90 x 0.50  2.5YR 4/2 10R 3/4   

32  Blocky/Granular n  0   0.05  1.50 x 0.60 x 0.30   10R 4/4    

33  Blocky/Granular n  0   0.12  0.50 x 0.45 x 0.45 10R 4/4    

34  Blocky/Granular n  0   0.06  0.50 x 0.30 x 0.30  2.5YR 3/2 10R 3/6   

35  Blocky/Granular n  0   0.02  0.25 x 0.20 x 0.15 2.5YR 3/2    

36  Blocky/Granular n  0   0.01  0.25 x 0.20 x 0.15 10R 3/4    

37  Blocky/Granular n  0   0.02  0.30 x 0.30 x 0.10  10R 4/6    

38  Blocky/Granular n  0   0.05   0.45 x 0.40 x 0.30 10R 4/4    

39  Earthy y b 0  0.01   3.50 x 0.30 x 0.10 2.5YR 3/4    

40  Earthy y b 0  0.11   0.60 x 0.55 x 0.35 2.5YR 4/6    

41  Earthy y b 0  0.22   0.70 x 0.45 x 0.40 2.5YR 3/4    

42  Earthy y b 0  0.12   0.70 x 0.45 x 0.40 2.5YR 3/3    

43  Earthy y b 0  0.10   0.70 x 0.40 x 0.40  2.5YR 4/4    

44  Earthy y b 0  0.07   0.60 x 0.50 x 0.20  10R 3/4 10R 4/4   

45  Earthy y b 0  0.07   0.40 x 0.40 x 0.30  10R 3/2    

46  Earthy y b 0  0.04   0.45 x 0.40 x 0.20 2.5YR 3/3    

47  Earthy y b 0  0.04   0.40 x 0.40 x 0.25 2.5YR 3/4    

48  Earthy y b 0  0.20   0.90 x 0.70 x 0.30 2.5YR 4/3    

49  Earthy y b 0  0.02   0.40 x 0.20 x 0.15 7.5YR 6/4    

50  Earthy y b 0  0.05   0.50 x 0.40 x 0.25 2.5YR 4/6    

51  Earthy y b 0  0.02   0.30 x 0.25 x 0.20 2.5YR 4/4    

52  Earthy y b 0  0.01   0.30 x 0.20 x 0.20  10R 3/4    

53  Earthy y b 0  0.01  0.40 x 0.30 x 0.20  2.5YR 4/3    

54  Earthy y b 0  0.01  0.30 x 0.20 x 0.20  2.5YR 4/4    

55  Earthy y b 0  0.02  0.30 x 0.30 x 0.10  2.5YR 3/4    

56  Earthy y b 0  0.01  0.30 x 0.20 x 0.20  2.5YR 4/3    

57  Earthy y b 0  0.03  0.40 x 0.25 x 0.20  2.5YR 3/3    

58  Earthy y b 0  0.01  0.30 x 0.25 x 0.15 10R 5/4    

59  Earthy y b 0  0.04  0.30 x 0.20 x 0.10  2.5YR 3/1    

60  Earthy y b 0  0.02  0.40 x 0.25 x 0.15  2.5YR 5/3    

61  Earthy y b 0  0.02   0.25 x 0.25 x 0.15 2.5YR 3/3    

62  Earthy y b 0  0.02   0.35 x 0.30 x 0.15 2.5YR 4/3    

63  Earthy y b 0  0.03   0.40 x 0.30 x 0.25  10R 4/4    

64  Earthy y b 0  0.03   0.45 x 0.35 x 0.15  2.5YR 6/6 5YR 5/6   

65  Earthy y b 0  0.15   0.70 x 0.40 x 0.30  2.5YR 3/4 5YR 4/4   

66  Earthy y b 0  0.03   0.40 x 0.30 x 0.25 2.5YR 3/4    

67  Earthy y b 0  0.02   0.30 x 0.25 x 0.20 2.5YR 4/3    
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68  Earthy y b 0  0.05   0.50 x 0.35 x 0.30 7.5YR 4/2 7.5YR 6/4   

69  Earthy y b 0  0.01   0.30 x 0.20 x 0.15 10R 4/4    

70  Earthy y b 0  0.02   0.30 x 0.20 x 0.15 10R 4/4    

71  Earthy n  0  0.13   0.60 x 0.40 x 0.40  7.5YR 5/4 10R 3/6   

72  Earthy n  0  0.06   0.45 x 0.35 x 0.30 10R 4/4    

73  Earthy n  0  0.12   0.60 x 0.40 x 0.30  10R 3/4    

74  Earthy n  0  0.33   1.00 x 0.60 x 0.40  2.5YR 4/4 2.5YR 7/1   

75  Earthy n  0  0.17   0.80 x 0.50 x 0.30  10R 4/4    

76  Earthy n  0  0.37  1.00 x 0.90 x 0.40  10R 3/4    

77  Earthy n  0  0.11   0.70 x 0.60 x 0.30  10R 4/2 10R 4/8   

78  Earthy n  0  0.06   0.60 x 0.40 x 0.20  10R 4/8    

79  Earthy n  0  0.07   0.50 x 0.40 x 0.30  10R 4/4    

80  Earthy n  0  0.10   0.60 x 0.40 x 0.35 10R 3/4    

81  Earthy n  0  0.14   0.60 x 0.50 x 0.30  10R 4/4 10R 4/8   

82  Earthy n  0  0.06   0.50 x 0.30 x 0.25 10R 4/4    

83  Earthy n  0  0.14  0.80 x 0.50 x 0.25 10R 4/3    

84  Earthy n  0  0.30  1.10 x 0.80 x 0.30  10R 4/2 10R 4/4   

85  Earthy n  0  0.14  0.70 x 0.60 x 0.45 5YR 4/3    

86  Earthy n  0  0.17  0.90 x 0.60 x 0.35 5YR 2.5/1 5YR 3/1   

87  Earthy n  0  0.10  0.70 x 0.40 x 0.30  2.5YR 6/4 10R 4/8   

88  Earthy n  0  0.16  0.70 x 0.50 x 0.30  10R 3/2    

89  Earthy n  0  0.11   0.65 x 0.50 x 0.35 10R 4/4    

90  Earthy n  0  0.09  0.60 x 0.60 x 0.20  5YR 5/6    

91  Earthy n  0  0.12  0.60 x 0.60 x 0.20  10R 4/4    

92  Earthy n  0  0.21  1.00 x 0.40 x 0.35 10R 3/4    

93  Earthy n  0  0.01  0.30 x 0.20 x 0.20  5YR 4/4    

94  Earthy n  0  0.02  0.35 x 0.25 x 0.10 10R 4/6    

95  Earthy n  0  0.02  0.30 x 0.30 x 0.10  7.5YR 4/4 7.5YR 6/8   

96  Earthy n  0  0.02  0.30 x 0.25 x 0.25 10R 4/6    

97  Earthy n  0  0.04  0.35 x 0.30 x 0.25 2.5YR 4/6    

98  Earthy n  0  0.02  0.30 x 0.20 x 0.20  10R 3/4    

99  Earthy n  0  0.04  0.45 x 0.40 x 0.20 10R 3/2 10R 5/8   

100  Earthy n  0  0.03  0.70 x 0.30 x 0.15 10R 5/8    

101  Earthy n  0  0.03  0.40 x 0.30 x 0.20  10R 4/6    

102  Earthy n  0  0.02  0.30 x 0.30 x 0.20  2.5YR 4/4    

103  Earthy n  0  0.015  0.30 x 0.30 x 0.20  2.5YR 4/3    

104  Earthy n  0  0.01  0.30 x 0.25 x 0.10 2.5YR 4/3    

105  Earthy n  0  0.01  0.35 x 0.20 x 0.20 5YR 3/2    

106  Earthy n  0  0.03  0.40 x 0.35 x 0.10 2.5YR 4/4 2.5YR 5/6   

107  Earthy n  0  0.03  0.40 x 0.30 x 0.25 10R 4/4    

108  Earthy n  0  0.02  0.40 x 0.40 x 0.20  10R 4/4    

109  Earthy n  0  0.02  0.40 x 0.30 x 0.20  10YR 7/4    

110  Earthy n  0  0.04  0.40 x 0.35 x 0.30 7.5YR 6/3    

111  Earthy n  0  0.01  0.30 x 0.30 x 0.10  7.5YR 6/4    

112  Earthy n  0  0.14  0.60 x 0.50 x 0.30 2.5YR 4/4    
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113  Earthy n  0  0.08  0.60 x 0.30 x 0.30   2.5YR 4/4    

114  Earthy n  0  0.01  0.30 x 0.20 x 0.20 2.5YR 4/6    

115  Earthy n  0  0.02  0.30 x 0.20 x 0.10  2.5YR 4/4    

116  Earthy n  0  0.03  0.45 x 0.30 x 0.20  2.5YR 3/4    

117  Earthy n  0  0.01   0.20 x 0.20 x 0.10  2.5YR 2.5/1    

118  Earthy n  0  0.02  0.40 x 0.30 x 0.15 2.5YR 4/3    

119  Earthy n  0  0.01   0.20 x 0.20 x 0.10  10R 4/4    

120  Earthy n  0  0.01   0.30 x 0.20 x 0.20  10R 4/4    

121  Earthy n  0  0.01  0.25 x 0.25 x 0.15 10R 3/4    

122  Earthy n  0  0.01   0.20 x 0.20 x 0.10  10R 4/4    

123  Earthy n  0  0.02  0.30 x 0.25 x 0.10  10R 4/4    

124  Earthy n  0  0.02  0.25 x 0.25 x 0.20 10R 4/4    

125  Earthy n  0  0.01  0.30 x 0.30 x 0.15  10R 4/3    

126  Earthy n  0  0.01  0.30 x 0.20 x 0.20  10R 4/4    

127  Earthy n  0  0.02  0.30 x 0.20 x 0.15 10R 4/4    

128  Earthy n  0  0.03  0.40 x 0.30 x 0.20  10R 4/6    

129  Earthy n  0  0.08  0.60 x 0.50 x 0.40  2.5YR 4/4    

130  Earthy n  0  0.08  0.60 x 0.40 x 0.30  2.5YR 4/4    

131  Earthy n  0  0.03  0.40 x 0.30 x 0.20 2.5YR 4/6    

132  Earthy n  0  0.07 0.60 x 0.40 x 0.40  5YR 4/3    

133  Earthy n  0  0.08  0.50 x 0.45 x 0.25  10R 4/4    

134  Earthy n  0  0.07  0.45 x 0.40 x 0.30 10R 4/4    

135  Earthy n  0  0.04  0.45 x 0.30 x 0.20 10R 4/4    

136  Earthy n  0  0.01  0.20 x 0.20 x 0.20  2.5YR 4/4    

137  Earthy n  0  0.01  0.30 x 0.20 x 0.15 2.5YR 4/4    

138  Earthy n  0  0.03  0.40 x 0.30 x 0.20  2.5YR 4/4    

139  Earthy n  0  0.025 0.30 x 0.30 x 0.20  10R 4/4    

140  Earthy n  0  0.01  0.30 x 0.20 x 0.10  10R 4/6    

141  Earthy n  0  0.05 0.55 x 0.50 x 0.15  5YR 4/2    

142  Earthy n  0  0.02 0.20 x 0.15 x 0.15  2.5YR 5/6    

143  Earthy n  0  0.01 0.30 x 0.25 x 0.10 5YR 3/2    

144  Earthy n  0  0.02 0.40 x 0.30 x 0.15  5YR 3/1    

145  Earthy n  0  0.01 0.30 x 0.20 x 0.10  10R 4/4    

146  Earthy n  0  0.03 0.40 x 0.30 x 0.25 10R 4/4    

147  Earthy n  0  0.04 0.45 x 0.30 x 0.30 2.5YR 3/4    

148  Earthy n  0  0.05 0.60 x 0.35 x 0.30 2.5YR 5/4    

149  Earthy n  0  0.05 0.60 x 0.45 x 0.20 10R 4/4    

150  Earthy n  0  0.01 0.30 x 0.30 x 0.30  10YR 4/3 10YR 6/6   

151  Earthy n  0  0.06 0.45 x 0.40 x 0.35  10R 4/4    

152  Earthy n  0  0.02 0.35 x 0.25 x 0.15 2.5YR 4/4    

153  Earthy n  0  0.03  0.40 x 0.25 x 0.15 2.5YR 4/3    

154  Earthy n  0  0.03 0.30 x 0.30 x 0.20  2.5YR 4/4    

155  Earthy n  0  0.03 0.40 x 0.30 x 0.20  2.5YR 5/3    

156  Earthy n  0 0.02 0.30 x 0.25 x 0.20  10R 4/2    

157  Earthy n  0  0.14  0.60 x 0.50 x 0.35  2.5YR 4/2 10R 4/4   
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158  Metallic/columnar y a b - .5 to +.5 0.58  1.10 x 1.10 x 1.00  2.5YR 3/2 5YR 3/3   

159  Metallic/columnar y a b - .5 to +.5 0.38  1.30 x 0.60 x 0.50  7.5YR 4/6 10R 3/2   

160  Metallic/columnar y a b - .5 to +.5 0.38  1.00 x 0.85 x 0.40 5YR 4/4    

161  Metallic/columnar y a b - .5 to +.5 0.58  1.00 x 1.00 x 0.60 2.5YR 3/2 7.5YR 5/6   

162  Metallic/columnar y a b - .5 to +.5 0.02    0.35 x 0.30 x 0.20  2.5YR 3/3    

163  Metallic/columnar y a b - .5 to +.5 0.01    0.30 x 0.20 x 0.15  2.5YR 2.5/2    

164  Metallic/columnar y a b - .5 to +.5 0.02    0.30 x 0.25 x 0.15 2.5YR 3/2    

165  Metallic/columnar y a b - .5 to +.5 0.10    0.60 x 0.50 x 0.35  2.5YR 3/2    

166  Metallic/columnar y a b - .5 to +.5 0.12    0.70 x 0.50 x 0.40  10R 3/3    

167  Metallic/columnar y a b - .5 to +.5 0.07    0.50 x 0.50 x 0.40  2.5YR 2.5/4    

168  Metallic/columnar n  0 0.07    0.80 x 0.70 x 2.50 7.5YR 4/1 7.5YR 6/6   

169  Metallic/columnar n  0 0.10    0.70 x 0.40 x 0.40  2.5YR 4/3    

170  Metallic/columnar n  0 0.17    0.95 x 0.50 x 0.40 2.5YR 3/3 10R 4/8   

171  Metallic/columnar n  0 0.24    0.80 x 0.70 x 0.40  10R 4/3 10R 4/6   

172  Metallic/columnar n  0 0.04    0.80 x 0.50 x 0.20  10YR 4/2 10YR 5/6   

173  Metallic/columnar n  0 0.14    0.60 x 0.55 x 0.50 2.5YR 3/3    

174  Metallic/columnar n  0 0.31  1.00 x 0.90 x 0.50  5YR 4/3    

175  Metallic/columnar n  0 0.53 1.20 x 0.85 x 0.50 10R 4/3    

176  Metallic/columnar n  0 0.54 1.10 x 0.80 x 0.60  5YR 4/2 5YR 4/3   

177  Metallic/columnar n  0 0.14   0.80 x 0.50 x 0.30  10R 3/4    

178  Metallic/columnar n  0 0.03   0.40 x 0.30 x 0.15 10R 4/6    

179  Metallic/columnar n  0 0.01   0.30 x 0.25 x 0.20 10R 3/6    

180  Metallic/columnar n  0 0.02   0.40 x 0.30 x 0.10  10R 3/6    

181  Metallic/columnar n  0 0.01   0.40 x 0.30 x 0.10  10R 4/4    

182  Metallic/columnar n  0 0.02   0.35 x 0.30 x 0.20 10R 4/4    

183  Metallic/columnar n  0 0.01   0.20 x 0.20 x 0.20  10R 4/8    

184  Metallic/columnar n  0 0.005    0.20 x 0.20 x 0.20  2.5YR 3/4 10R 3/6   

185  Metallic/columnar n  0 0.02    0.50 x 0.30 x 0.15 10R 4/3    

186  Metallic/columnar n  0 0.02    0.35 x 0.30 x 0.25 10R 3/4 10R 3/6   

187  Metallic/columnar n  0 0.02    0.45 x 0.35 x 0.20 10R 4/6    

188  Metallic/columnar n  0 0.03    0.50 x 0.35 x 0.20  10R 4/4    

189  Metallic/columnar n  0 0.02    0.45 x 0.25 x 0.20  10R 4/3    

190  Metallic/columnar n  0 0.02   0.45 x 0.25 x 0.15 10R 3/4    

191  Metallic/columnar n  0 0.02     0.40 x 0.30 x 0.20  10R 4/4    

192  Metallic/columnar n  0 0.02    0.40 x 0.30 x 0.25 10R 4/4    

193  Metallic/columnar n  0 0.01    0.40 x 0.30 x 0.15 2.5YR 4/3    

194  Metallic/columnar n  0 0.11    0.30  x 0.25 x 0.10 2.5YR 3/4    

195  Metallic/columnar n  0 0.02    0.65 x 0.45 x 0.40 2.5YR 4/3    

196  Metallic/columnar n  0 0.03    0.45 x 0.35 x 0.20 2.5YR 3/1    

197  Metallic/columnar n  0 0.07    0.60 x 0.50 x 0.30  2.5YR 3/1    

198  Metallic/columnar n  0 0.04    0.35 x 0.35 x 0.30 10R 3/6 10R 4/4   

199  Metallic/columnar n  0 0.11    0.70 x 0.50 x 0.3 0 10YR 3/2 10YR 5/6   

200  Metallic/columnar n  0 0.21  1.10 x 0.65 x 0.30 10YR 3/2 10YR 6/8   

201  Metallic/columnar n  0 0.18   0.70 x 0.50 x 0.35  5YR 4/2    

202  Metallic/columnar n  0 0.10   0.70 x 0.40 x 0.30  2.5YR 3/3    
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203  Metallic/columnar n  0 0.13   0.70 x 0.40 x 0.30  2.5YR 3/4    

204  Metallic/columnar n  0 0.07   0.60 x 0.40 x 0.20  2.5YR 3/4 10R 4/6   

205  Metallic/columnar n  0 0.02   0.50 x 0.30 x 0.20  7.5YT 5/6    

206  Metallic/columnar n  0 0.04   0.40 x 0.30 x 0.30 2.5YR 4/6    

207  Metallic/columnar n  0 0.17   0.80 x 0.75 x 0.15 2.5YR 4/2    

208  Metallic/columnar n  0 0.02   0.30 x 0.25 x 0.20  5YR 4/3    

209  Metallic/columnar n  0 0.02   0.40 x 0.25 x 0.20  10R 4/4    

210  Metallic/columnar n  0 0.03   0.45 x 0.40 x 0.20  10R 4/4    

211  Metallic/columnar n  0 0.05   0.50 x 0.45 x 0.20  10R 4/4    

212  Metallic/columnar n  0 0.09   0.50 x 0.45 x 0.30  10R 4/4 10R 4/6   

213  Metallic/columnar n  0 0.03   0.40 x 0.20 x 0.20  10R 4/6    

214  Metallic/columnar n  0 0.05   0.40 x 0.40 x 0.35 2.5YR 3/3    

215  Metallic/columnar n  0 0.02   0.30 x 0.25 x 0.20 10R 3/4    

216  Metallic/columnar n  0 0.02   0.30 x 0.30 x 0.15 2.5YR 4/3    

217  Metallic/columnar n  0 0.03   0.50 x 0.35 x 0.20 10R 3/4    

218  Metallic/columnar n  0 0.04   0.45 x 0.40 x 0.15  2.5YR 4/2    

219  Metallic/columnar n  0 0.01   0.35 x 0.20 x 0.15  7.5YR 5/6    

220  Metallic/columnar n  0 0.01   0.25 x 0.25 x 0.15 10R 4/4    

221  Metallic/columnar n  0 0.04  0.40 x 0.40 x 0.20  10R 4/8    

222  Metallic/columnar n  0 0.03   0.35 x 0.20 x 0.20 2.5YR 4/3    

223  Metallic/columnar n  0 0.12   0.70 x 0.60 x 0.50  7.5YR 4/3    

224  Metallic/columnar n  0 0.13   0.70 x 0.40 x 0.35 2.5YR 4/4    

225  Metallic/columnar n  0 0.05   0.40 x 0.35 x 0.30 2.5YR 3/4    

226  Metallic/columnar n  0 0.015   0.20 x 0.15 x 0.10 10R 3/4    

227  Metallic/columnar n  0 0.02   0.45 x 0.35 x 0.10  2.5YR 4/6    

228  Metallic/columnar n  0 0.03   0.40 x 0.30 x 0.15  10R 4/4    

229  Metallic/columnar n  0 0.02   0.40 x 0.30 x 0.10  10R 4/3    

230  Metallic/columnar n  0 0.13   0.80 x 0.70 x 0.30  2.5YR 4/3    

231  Metallic/columnar n  0 0.05   0.50 x 0.40 x 0.20  10R 3/4 10R 4/4   

232  Metallic/columnar n  0 0.03   0.40 x 0.30 x 0.20  5YR 4/4    

233  Metallic/columnar n  0 0.06   0.50 x 0.50 x 0.35 5YR 3/2 5YR 4/3   

234  Metallic/columnar n  0 0.03   0.40 x 0.30 x 0.20  2.5YR 3/4    

235  Metallic/columnar n  0 0.03   0.40 x 0.30 x 0.20  10R 3/4    

236  Metallic/columnar n  0 0.20   0.40 x 0.30 x 0.20  10R 4/4    

237  Metallic/columnar n  0 0.12   0.70 x 0.50 x 0.35  10R 3/6 10R 4/4   

238  Metallic/columnar n  0 0.01   0.35 x 0.20 x 0.20  10R 4/4    

239  Metallic/columnar n  0 0.02   0.30 x 0.20 x 0.20  2.5YR 3/2    

240  Metallic/columnar n  0 0.01   0.30 x 0.25 x 0.20  10R 4/4    

241  Metallic/columnar n  0 0.02   0.50 x 0.40 x 0.20  10R 4/6    

242  Metallic/columnar n  0 0.02   0.50 x 0.30 x 0.10  10R 4/4    

243  Metallic/columnar n  0 0.06  0.35 x 0.30 x 0.20 10R 4/4    

244  Metallic/columnar n  0 0.03  0.30 x 0.20 x 0.15 5YR 4/3    

245  Metallic/columnar n  0 0.08  0.45 x 0.40 x 0.25  2.5YR 4/3 10R 4/8   

246  Metallic/columnar n  0 0.01   0.45 x 0.40 x 0.10  2.5YR 3/3    

247  Metallic/columnar n  0 0.03  0.50 x 0.40 x 0.30  2.5YR 4/3    
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248  Metallic/columnar n  0 0.01   0.20 x 0.20 x 0.20  2.5YR 4/3    

249  Metallic/columnar n  0 0.02   0.35 x 0.30 x 0.20 10R 4/2    

250  Metallic/columnar n  0 0.01   0.30 x 0.20 x 0.10  2.5YR 4/3    

251  Metallic/columnar n  0 0.01  0.30 x 0.20 x 0.10  2.5YR 3/3    

252  Metallic/columnar n  0 0.01  0.30 x 0.20 x 0.15 2.5YR 3/4    

253  Metallic/columnar n  0 0.01   0.35 x 0.20 x 0.15 2.5YR 4/4    

254  Metallic/columnar n  0 0.01  0.30 x 0.20 x 0.15  2.5YR 3/4   

Micro-
scopic bone 
slivers on 
ochre 
pieces 

255  Metallic/columnar n  0 0.01   0.30 x 0.20 x 0.10  2.5YR 4/3   “ 

256  Metallic/columnar n  0 0.03   0.45 x 0.30 x 0.10  2.5YR 4/3   “ 

257  Metallic/columnar n  0 0.37  0.80 x 0.60 x 0.50  10R 4/4   “ 

258  Metallic/columnar n  0 0.28  0.90 x 0.80 x 0.50  2.5YR 4/2 10R 4/8  “ 

259  Metallic/columnar n  0 0.08   0.40 x 0.40 x 0.30  10R 4/3 10R 4/8  “ 

260  Metallic/columnar n  0 0.07   0.30 x 0.20 x 0.10  10R 3/4   “ 

261  Metallic/columnar n  0 0.12   0.50 x 0.50 x 0.40  10R 3/4   “ 

262  Metallic/columnar n  0 0.12  0.40 x 0.40 x 0.35 10R 4/3 10R 4/6  “ 

263  Metallic/columnar n  0 0.01  0.70 x 0.45 x 0.35  2.5YR 4/4   “ 

264  Metallic/columnar n  0 0.05   0.80 x 0.45 x 0.40  2.5YR 3/6   “ 

265  Metallic/columnar n  0 0.08   0.80 x 0.50 x 0.35  2.5YR 3/2   “ 

266  Metallic/columnar n  0 0.08   0.50 x 0.50 x 0.40  2.5YR 3/2 7.5YR 7/6  “ 

267  Metallic/columnar n  0 0.12   0.75 x 0.60 x 0.20  2.5YR 4/2   “ 

 

A-3.  Feature 25:   95.56.30.361     (12-B-1036)   “Around cache Level 2; DRC/JW 9/8/95, heavy fraction.”       

 Texture Magnetic? 
y or n 

a, b, or c Gauss 
+, -, or 0 

Weight  
(grams) 

Measurement 
 (cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky/met./columnar y a -.5 to +.5 0.35 1.20 x 0.60 x 0.50 5YR 4/2 7.5YR 6/6   

2  Blocky/met./columnar y a -.5 to +.5 0.10 0.50 x 0.50 x 0.40 2.5YR 4/3    

3  Blocky/met./columnar y a -.5 to +.5 0.31 0.85 x 0.75 x 0.40 2.5YR 4/2    

4  Blocky/met./columnar y a -.5 to +.5 0.10 0.50 x 0.40 x 0.30 10R 4/2    

5  Blocky/met./columnar y a -.5 to +.5 0.11 0.85 x 0.50 x 0.40 5YR 4/3 7.5YR 5/3   

6  Blocky/met./columnar y a -.5 to +.5 0.12 0.60 x 0.50 x 0.40 5YR 4/3    

7  Blocky/met./columnar y a -.5 to +.5 0.05 0.50 x 0.50 x 0.30 2.5YR 3/3    

8  Blocky/met./columnar y a -.5 to +.5 0.11 0.90 x 0.60 x 0.30 2.5YR 4/3    

9  Blocky/met./columnar y a -.5 to +.5 0.16 0.80 x 0.55 x 0.50 2.5YR 4/6 5YR 4/2   

10  Blocky/met./columnar y a -.5 to +.5 0.09 0.50 x 0.50 x 0.40 2.5YR 4/3    

11  Blocky/met./columnar y a -.5 to +.5 0.14 0.80 x 0.50 x 0.50 2.5YR 3/4    

12  Blocky/met./columnar y a -.5 to +.5 0.08 0.50 x 0.50 x 0.40 5YR 4/2 7.5YR 6/8   

13  Blocky/met./columnar y a -.5 to +.5 0.10 0.60 x 0.50 x 0.45 5YR 3/3    

14  Blocky/met./columnar y a -.5 to +.5 0.06 0.50 x 0.40 x 0.30 2.5YR 3/2    

15  Blocky/met./columnar y a -.5 to +.5 0.04 0.40 x 0.35 x 0.20 5YR 3/2    

16  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.30 x 0.20 5YR 3/3    



A9 
 

 

17  Blocky/met./columnar y a -.5 to +.5 0.12 0.60 x 0.55 x 0.30 2.5YR 4/3    

18  Blocky/met./columnar y a -.5 to +.5 0.09 0.60 x 0.50 x 0.30 2.5YR 3/3 2.5YR 4/3   

19  Blocky/met./columnar y a -.5 to +.5 0.05 0.45 x 0.40 x 0.30 2.5YR 2.5/2 2.5YR 3/3   

20  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.25 x 0.20 2.5YR 3/4    

21  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.30 x 0.15 5YR 3/2    

22  Blocky/met./columnar y a -.5 to +.5 0.02 0.35 x 0.20 x 0.15 2.5YR 4/6    

23  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.15 x 0.10 5YR 4/4 7.5YR 5/6   

24  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 5YR 3/3    

25  Blocky/met./columnar y a -.5 to +.5 0.14 0.90 x 0.50 x 0.50 5YR 3/3    

26  Blocky/met./columnar y a -.5 to +.5 0.04 0.40 x 0.30 x 0.15 2.5YR 3/2    

27  Blocky/met./columnar y a -.5 to +.5 0.04 0.50 x 0.30 x 0.20 5YR 3/3    

28  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.20 x 0.10 2.5YR 3/2    

29  Blocky/met./columnar y a -.5 to +.5 0.04 0.45 x 0.30 x 0.20 2.5YR 3/2    

30  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.30 x 0.30 2.5YR 4/2    

31  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 5YR 4/2    

32  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.10 2.5YR 3/4    

33  Blocky/met./columnar y a -.5 to +.5 0.04 0.40 x 0.30 x 0.20 2.5YR 3/3    

34  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.20 x 0.20 5YR 4/2    

35  Blocky/met./columnar y a -.5 to +.5 0.02 0.50 x 0.20 x 0.15 2.5YR 3/2    

36  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.20 x 0.10 2.5YR 3/3    

37  Blocky/met./columnar y a -.5 to +.5 0.01 0.50 x 0.40 x 0.25 10R 4/2    

38  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.15 x 0.15 10R 4/3    

39  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 10R 4/4    

40  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 5YR 4/3    

41  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.20 x 0.10 5YR 4/4    

42  Blocky/met./columnar y a -.5 to +.5 0.07 0.50 x 0.45 x 0.35 5YR 4/3    

43  Blocky/met./columnar y a -.5 to +.5 0.05 0.50 x 0.30 x 0.25 2.5YR 4/3    

44  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 10R 4/3    

45  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.20 x 0.15 10R 4/2    

46  Blocky/met./columnar y a -.5 to +.5 0.005 0.20 x 0.10 x 0.10 2.5YR 3/2    

47  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.15 x 0.10 5YR 3/2 5YR 4/3   

48  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.30 x 0.20 2.5YR 4/3    

49  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.30 x 0.15 5YR 3/3    

50  Blocky/met./columnar y a -.5 to +.5 0.01 0.15 x 0.10 x 0.10 2.5YR 4/3    

51  Blocky/met./columnar y a -.5 to +.5 0.025 0.40 x 0.30 x 0.30 2.5YR 4/2    

52  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.25 x 0.20 2.5YR 3/2    

53  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.10 x 0.10 2.5YR 4/3    

54  Blocky/met./columnar y a -.5 to +.5 0.01 0.35 x 0.25 x 0.20 10R 4/3 10R 4/6   

55  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.20 x 0.15 5YR 4/3    

56  Blocky/met./columnar y a -.5 to +.5 0.01 0.20 x 0.10 x 0.10 2.5YR 3/4    

57  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.20 x 0.15 2.5YR 3/2    

58  Blocky/met./columnar y a -.5 to +.5 0.04 0.40 x 0.25 x 0.25 2.5YR 2.5/3    

59  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.25 x 0.15 2.5YR 3/2    

60  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.30 x 0.15 2.5YR 3/4    

61  Blocky/met./columnar y a -.5 to +.5 0.02 0.30 x 0.20 x 0.10 10R 3/4    
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62  Blocky/met./columnar y a -.5 to +.5 0.005 0.30 x 0.30 x 0.25 2.5YR 4/3    

63  Blocky/met./columnar y a -.5 to +.5 0.02 0.25 x 0.20 x 0.15 2.5YR 4/2    

64  Blocky/met./columnar y a -.5 to +.5 0.02 0.20 x 0.15 x 0.15 10R 4/4    

65  Blocky/met./columnar y a -.5 to +.5 0.02 0.40 x 0.35 x 0.30 2.5YR 4/3 2.5YR 5/4   

66  Blocky/met./columnar y a -.5 to +.5 0.005 0.20 x 0.20 x 0.20 2.5YR 3/2    

67  Blocky/met./columnar y a -.5 to +.5 0.01 0.30 x 0.30 x 0.15 2.5YR 3/4    

68  Blocky/met./columnar n  0 0.26 1.00 x 1.00 x 0.50 7.5YR 3/3 7.5YR 6/6   

69  Blocky/met./columnar n  0 0.50 1.40 x 1.00 x 0.50 7.5YR 4/3 7.5YR 7/6   

70  Blocky/met./columnar n  0 0.79 1.35 x 1.20 x 0.50 7.5YR 3/4 7.5YR 6/6   

71  Blocky/met./columnar n  0 1.38 2.30 x 1.80 x 1.00  7.5YR 3/3 7.5YR 6/6 7.5YR 7/3  

72  Blocky/met./columnar n  0 1.13 1.50 x 1.40 x 0.80 7.5YR 3/4 7.5YR 5/6   

73  Blocky/met./columnar n  0 0.16 0.85 x 0.70 x 0.45 2.5YR 3/4 5YR 3/3   

74  Blocky/met./columnar n  0 0.30 0.90 x 0.75 x 0.45 2.5YR 4/4 10R 4/4   

75  Blocky/met./columnar n  0 0.16 0.60 x 0.50 x 0.40 10R 3/2 10R 3/4   

76  Blocky/met./columnar n  0 0.11 0.80 x 0.40 x 0.25 5YR 3/3 10R 3/4   

77  Blocky/met./columnar n  0 0.20 0.85 x 0.75 x 0.60 2.5YR 3/2    

78  Blocky/met./columnar n  0 0.17 0.80 x 0.55 x 0.50 2.5YR 3/3 2.5YR 5/6 10R 3/6  

79  Blocky/met./columnar n  0 0.07 0.55 x 0.40 x 0.40 2.5YR 4/3    

80  Blocky/met./columnar n  0 0.21 0.75 x 0.60 x 0.45 10R 3/6 10R 4/4   

81  Blocky/met./columnar n  0 0.06 0.50 x 0.40 x 0.20 10R 3/4    

82  Blocky/met./columnar n  0 0.10 0.70 x 0.50 x 0.30 10R 4/3    

83  Blocky/met./columnar n  0 0.10 0.70 x 0.45 x 0.40 10R 4/3    

84  Blocky/met./columnar n  0 0.03 0.40 x 0.30 x 0.20 5YR 2.5/1    

85  Blocky/met./columnar n  0 0.10 0.70 x 0.50 x 0.40 5YR 3/2 5YR 4/4 7.5YR 6/6  

86  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.20 2.5YR 3/3    

87  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.15 2.5YR 3/3 2.5YR 3/4   

88  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.20 2.5YR 2.5/3    

89  Blocky/met./columnar n  0 0.01 0.25 x 0.20 x 0.10 2.5YR 4/3    

90  Blocky/met./columnar n  0 0.01 0.30 x 0.30 x 0.15 2.5YR 3/3    

91  Blocky/met./columnar n  0 0.01 0.20 x 0.20 x 0.15 2.5YR 3/4    

92  Blocky/met./columnar n  0 0.01 0.30 x 0.30 x 0.15 10R 4/4    

93  Blocky/met./columnar n  0 0.02 0.30 x 0.20 x 0.15 2.5YR 3/3    

94  Blocky/met./columnar n  0 0.01 0.25 x 0.20 x 0.10 2.5YR 3/2    

95  Blocky/met./columnar n  0 0.01 0.30 x 0.30 x 0.10 10R 4/4    

96  Blocky/met./columnar n  0 0.01 0.30 x 0.25 x 0.10 10R 4/4    

97  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.10 2.5YR 3/3    

98  Blocky/met./columnar n  0 0.02 0.25 x 0.25 x 0.15 10R 4/4    

99  Blocky/met./columnar n  0 0.01 0.40 x 0.30 x 0.10 2.5YR 3/4    

100  Blocky/met./columnar n  0 0.01 0.30 x 0.20 x 0.20 2.5YR 3/4    

101  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.20 2.5YR 3/3    

102  Blocky/met./columnar n  0 0.015 0.25 x 0.25 x 0.20 10R 4/4    

103  Blocky/met./columnar n  0 0.03 0.30 x 0.30 x 0.15 2.5YR 3/2    

104  Blocky/met./columnar n  0 0.04 0.40 x 0.30 x 0.20 10R 3/4    

105  Blocky/met./columnar n  0 0.01 0.30 x 0.25 x 0.15 10R 4/3    

106  Blocky/met./columnar n  0 0.03 0.45 x 0.30 x 0.20 10R 3/4    
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107  Blocky/met./columnar n  0 0.02 0.30 x 0.25 x 0.20 2.5YR 4/3    

108  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.15 2.5YR 3/4    

109  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.15 10R 4/3    

110  Blocky/met./columnar n  0 0.01 0.25 x 0.25 x 0.10 10R 4/3    

111  Blocky/met./columnar n  0 0.05 0.55 x 0.45 x 0.10 10R 4/6    

112  Blocky/met./columnar n  0 0.07 0.60 x 0.40 x 0.35 2.5YR 3/4    

113  Blocky/met./columnar n  0 0.36 0.95 x 0.85 x 0.30 10R 4/4 10R 4/6   

114  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.10 2.5YR 3/4    

115  Blocky/met./columnar n  0 0.05 0.55 x 0.35 x 0.30 10R 4/6    

116  Blocky/met./columnar n  0 0.12 0.70 x 0.60 x 0.45 2.5YR 2.5/1 5YR 3/3 7.5YR 6/6  

117  Blocky/met./columnar n  0 0.01 0.25 x 0.25 x 0.20 10R 3/4    

118  Blocky/met./columnar n  0 0.04 0.50 x 0.45 x 0.30 5YR 4/3    

119  Blocky/met./columnar n  0 0.03 0.50 x 0.30 x 0.10 10R 4/3    

120  Blocky/met./columnar n  0 0.03 0.35 x 0.30 x 0.25 10R 4/2    

121  Blocky/met./columnar n  0 0.03 0.40 x 0.25 x 0.15 2.5YR 4/3    

122  Blocky/met./columnar n  0 0.02 0.40 x 0.20 x 0.20 2.5YR 4/3    

123  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.20 2.5YR 3/3    

124  Blocky/met./columnar n  0 0.03 0.40 x 0.30 x 0.20 2.5YR 3/3    

125  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.20 5YR 4/3    

126  Blocky/met./columnar n  0 0.01 0.25 x 0.25 x 0.10 2.5YR 3/4    

127  Blocky/met./columnar n  0 0.02 0.30 x 0.25 x 0.15 2.5YR 3/4    

128  Blocky/met./columnar n  0 0.02 1.00 x 0.50 x 0.35 10R 4/4 10R 4/8   

129  Blocky/met./columnar n  0 0.10 0.40 x 0.30 x 0.10 10R 4/4 10R 4/6   

130  Blocky/met./columnar n  0 0.12 0.45 x 0.40 x 0.35 2.5YR 4/3    

131  Blocky/met./columnar n  0 0.20 0.60 x 0.50 x 0.30 2.5YR 4/3 10R 4/6   

132  Blocky/met./columnar n  0 0.09 0.70 x 0.60 x 0.30 5YR 4/3 10R 4/3   

133  Blocky/met./columnar n  0 0.04 0.50 x 0.25 x 0.20 10R 3/4    

134  Blocky/met./columnar n  0 0.02 0.50 x 0.30 x 0.20 10R 4/4    

135  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.10 10R 4/4    

136  Blocky/met./columnar n  0 0.06 0.50 x 0.30 x 0.30 10R 4/3    

137  Blocky/met./columnar n  0 0.03 0.40 x 0.30 x 0.15 10R 3/3    

138  Blocky/met./columnar n  0 0.03 0.30 x 0.25 x 0.25 10R 4/4    

139  Blocky/met./columnar n  0 0.02 0.30 x 0.20 x 0.20 10R 4/4    

140  Blocky/met./columnar n  0 0.05 0.40 x 0.35 x 0.20 10R 4/4    

141  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.20 10R 4/8    

142  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.20 2.5YR 3/3 10R 4/6   

143  Blocky/met./columnar n  0 0.06 0.50 x 0.50 x 0.25 10R 4/4 10R 4/6   

144  Blocky/met./columnar n  0 0.01 0.20 x 0.20 x 0.15 5YR 4/3    

145  Blocky/met./columnar n  0 0.05 0.50 x 0.40 x 0.30 2.5YR 4/3 10R 4/4   

146  Blocky/met./columnar n  0 0.17 0.60 x 0.50 x 0.45 10R 4/4    

147  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.20 10R 4/4    

148  Blocky/met./columnar n  0 0.05 0.35 x 0.30 x 0.30 10R 4/3    

149  Blocky/met./columnar n  0 0.05 0.35 x 0.30 x 0.20 2.5YR 4/3    

150  Blocky/met./columnar n  0 0.07 0.95 x 0.45 x 0.25 5YR 3/3 7.5YR 3/3  Concretion 
shell  
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151  Blocky/met./columnar n  0 0.12 0.80 x 0.70 x 0.30 5YR 4/3    

152  Blocky/met./columnar n  0 0.03 0.30 x 0.30 x 0.20 2.5YR 4/3    

153  Blocky/met./columnar n  0 0.06 0.40 x 0.40 x 0.30 10R 4/4    

154  Blocky/met./columnar n  0 0.09 0.75 x 0.40 x 0.30 10R 4/4    

155  Blocky/met./columnar n  0 <0.01 0.20 x 0.20 x 0.10 10R 4/3    

156  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.15 2.5YR 3/4    

157  Blocky/met./columnar n  0 0.01 0.35 x 0.30 x 0.15 10R 4/4    

158  Blocky/met./columnar n  0 0.01 0.40 x 0.20 x 0.10 10R 3/4    

159  Blocky/met./columnar n  0 0.06 0.60 x 0.40 x 0.20 2.5YR 4/3    

160  Blocky/met./columnar n  0 0.02 0.40 x 0.20 x 0.10 10R 4/6    

161  Blocky/met./columnar n  0 0.06 0.60 x 0.35 x 0.20 10R 4/4 10R 4/8   

162  Blocky/met./columnar n  0 0.17 0.55 x 0.10 x 0.10 5YR 4/3    

163  Blocky/met./columnar n  0 0.03 0.60 x 0.50 x 0.50 7.5YR 4/3 7.5YR 6/8   

164  Blocky/met./columnar n  0 0.06 0.50 x 0.45 x 0.20 2.5YR 3/4    

165  Blocky/met./columnar n  0 0.02 0.40 x 0.35 x 0.30 10R 3/4    

166  Blocky/met./columnar n  0 0.025 0.30 x 0.25 x 0.15 10R 4/4    

167  Blocky/met./columnar n  0 0.04 0.40 x 0.30 x 0.20 2.5YR 3/1    

168  Blocky/met./columnar n  0 0.02 0.50 x 0.50 x 0.25 10R 4/3    

169  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.20 10R 3/4    

170  Blocky/met./columnar n  0 0.03 0.30 x 0.25 x 0.20 10R 3/4    

171  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.30 10R 4/3    

172  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.20 10R 4/4    

173  Blocky/met./columnar n  0 0.02 0.50 x 0.30 x 0.20 10R 4/6    

174  Blocky/met./columnar n  0 0.01 0.50 x 0.30 x 0.10 10R 4/6    

175  Blocky/met./columnar n  0 0.90 0.60 x 0.50 x 0.50 5YR 4/3 5YR 6/6   

176  Blocky/met./columnar n  0 0.06 0.50 x 0.40 x 0.25 10R 4/4    

177  Blocky/met./columnar n  0 0.19 0.60 x 0.50 x 0.50 2.5YR 4/3    

178  Blocky/met./columnar n  0 0.06 0.50 x 0.30 x 0.20 10R 4/3    

179  Blocky/met./columnar n  0 0.03 0.45 x 0.30 x 0.15 2.5YR 3/4    

180  Blocky/met./columnar n  0 0.02 0.40 x 0.25 x 0.10 5YR 3/3    

181  Blocky/met./columnar n  0 0.01 0.50 x 0.35 x 0.20 2.5YR 3/3    

182  Blocky/met./columnar n  0 0.03 0.40 x 0.30 x 0.25 10R 4/4    

183  Blocky/met./columnar n  0 0.03 0.40 x 0.40 x 0.35 2.5YR 3/4    

184  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.20 10R 3/4    

185  Blocky/met./columnar n  0 0.04 0.50 x 0.30 x 0.10 2.5YR 3/4    

186  Blocky/met./columnar n  0 0.06 0.20 x 0.20 x 0.20 2.5YR 3/3    

187  Blocky/met./columnar n  0 0.02 0.30 x 0.30 x 0.20 2.5YR 3/3    

188  Blocky/met./columnar n  0 0.02 0.30 x 0.20 x 0.10 10R 4/3    

189  Blocky/met./columnar n  0 0.04 0.40 x 0.30 x 0.30 2.5YR 3/1    

190  Blocky/met./columnar n  0 0.01 0.30 x 0.20 x 0.20 10R 4/4    

191  Blocky/met./columnar n  0 0.02 0.40 x 0.30 x 0.10 2.5YR 4/3    

192  Blocky/met./columnar n  0 0.06 0.80 x 0.45 x 0.30 7.5YR 4/4    

193  Blocky/met./columnar n  0 0.23 1.10 x 0.60 x 0.40 2.5YR 3/3    

194  Blocky/met./columnar n  0 0.01 0.30 x 0.25 x 0.10 2.5YR 3/4    

195  Blocky/met./columnar n  0 0.03 0.50 x 0.40 x 0.30 2.5YR 3/3    
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196  Blocky/met./columnar n  0 0.03 0.40 x 0.30 x 0.20 2.5YR 3/2    

197  Blocky/met./columnar n  0 0.05 0.50 x 0.40 x 0.30 2.5YR 3/4    

198  Blocky/met./columnar n  0 0.05 0.70 x 0.50 x 0.10 7.5YR 4/4    

199  Blocky/met./columnar n  0 0.02 0.30 x 0.20 x 0.10 10R 3/4    

200  Blocky/met./columnar n  0 0.05 0.45 x 0.40 x 0.35 10R 4/4    

201  Blocky/met./columnar n  0 0.01 0.35 x 0.20 x 0.20 10R 4/4    

202  Blocky/met./columnar n  0 0.02 0.30 x 0.20 x 0.10 10R 4/4    

203  Granular y a -.25 to 0 1.93 1.90 x 1.90 x 0.90 7.5YR 4/6 7.5YR 7/4 10R 4/4  

204  Granular y a -.25 to 0 0.59 0.90 x 0.65 x 0.10 2.5YR 4/4 7.5YR 5/8 10R 4/3  

205  Granular y a -.25 to 0 0.01 0.20 x 0.20 x 0.10 5YR 3/4    

206  Granular y a -.25 to 0 0.14 0.65 x 0.60 x 0.40 5YR 3/3 5YR 4/3   

207  Granular y a -.25 to 0 0.02 0.30 x 0.30 x 0.01 10R 3/3    

208  Granular y a -.25 to 0 0.16 0.60 x 0.30 x 0.10 2.5YR 3/4    

209  Granular y a -.25 to 0 0.13 0.80 x 0.70 x 0.40 5YR 4/3 7.5YR 7/6   

210  Granular y a -.25 to 0 0.04 0.40 x 0.25 x 0.20 5YR 3/3 10R 3/4   

211  Granular y a -.25 to 0 0.01 0.35 x 0.25 x 0.01 7.5YR 4/4 7.5YR 5/8   

212  Granular y a -.25 to 0 <0.01 0.10 x 0.10 x 0.10 7.5YR 3/4    

213  Granular y a -.25 to 0 0.01 0.30 x 0.30 x 0.10 10R 3/4    

214  Granular y a -.25 to 0 0.12 0.50 x 0.40 x 0.40 10R 4/2 10R 4/8   

215  Granular y a -.25 to 0 0.01 0.40 x 0.30 x 0.01 7.5YR 5/8 7.5YR 6/8   

216  Granular y a -.25 to 0 0.01 0.30 x 0.30 x 0.20 5YR 3/3    

217  Granular y a -.25 to 0 <0.01 0.15 x 0.10 x 0.10 2.5YR 3/2    

218  Granular y a -.25 to 0 0.01 0.25 x 0.10 x 0.10 10R 3/3    

219  Granular n  0 <0.01 0.10 x 0.10 x 0.10 2.5YR 3/2    

220  Granular n  0 0.03 0.35 x 0.30 x 0.30 5YR 4/2    

221  Granular n  0 0.07 0.70 x 0.50 x 0.35 7.5YR 4/3    

222  Granular n  0 <0.01 0.25 x 0.10 x 0.10 5YR 4/2    

223  Granular n  0 <0.01 0.20 x 0.10 x 0.10 2.5YR 3/2    

224  Granular n  0 0.01 0.30 x 0.25 x 0.20 2.5YR 4/2    

225  Granular n  0 0.21 0.85 x 0.70 x 0.60 7.5YR 3/3 7.5YR 6/8 7.5YR 7/6  

226  Granular n  0 0.07 0.60 x 0.45 x 0.40 2.5YR 4/2 10R 3/6   

227  Granular n  0 0.09 0.60 x 0.50 x 0.40 7.5YR 3/3 7.5YR 6/6   

228  Granular n  0 0.01 0.30 x 0.25 x 0.10 5YR 3/2 5YR 5/8   

229  Granular n  0 0.03 0.50 x 0.45 x 0.25 5YR 3/2 10R 3/6   

230  Granular n  0 <0.01 0.25 x 0.10 x 0.05 7.5YR 4/3    

231  Granular n  0 0.01 0.30 x 0.25 x 0.10 5YR 4/3    

232  Granular n  0 0.03 0.30 x 0.30 x 0.30  10R 3/3    

233  Granular n  0 <0.01 0.20 x 0.20 x 0.10 10R 3/2    

234  Granular n  0 0.05 0.50 x 0.35 x 0.25 2.5YR 4/2 10R 3/6   

235  Granular n  0 0.03 0.50 x 0.40 x 0.30 2.5YR 5/8 5YR 3/3   

236  Granular n  0 0.07 0.80 x 0.45 x 0.40 7.5YR 3/3 7.5YR 8/4   

237  Earthy y b -.25 to 0 0.38 1.00 x 0.80 x 0.50 5YR 4/6    

238  Earthy y b -.25 to 0 0.12 0.70 x 0.55 x 0.30 2.5YR 4/3 10R 3/6  Thick 

239  Earthy y b -.25 to 0 0.06 0.55 x 0.40 x 0.40 2.5YR 4/3    

240  Earthy y b -.25 to 0 0.01 0.40 x 0.20 x 0.20 2.5YR 3/6    
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241  Earthy y b -.25 to 0 0.02 0.30 x 0.30 x 0.20 5YR 4/4    

242  Earthy y b -.25 to 0 0.02 0.50 x 0.40 x 0.25 5YR 4/2    

243  Earthy y b -.25 to 0 0.01 0.30 x 0.30 x 0.20 5YR 4/3    

244  Earthy y b -.25 to 0 <0.01 0.15 x 0.15 x 0.10 10R 4/6    

245  Earthy y b -.25 to 0 0.01 0.25 x 0.20 x 0.20 2.5YR 4/3    

246  Earthy y b -.25 to 0 <0.01 0.20 x 0.20 x 0.10 2.5YR 4/4    

247  Earthy y b -.25 to 0 0.14 0.70 x 0.50 x 0.35 2.5YR 4/2 10R 3/4   

248  Earthy y b -.25 to 0 0.10 0.50 x 0.50 x 0.50 2.5YR 4/3    

249  Earthy y b -.25 to 0 0.01 0.20 x 0.20 x 0.10 2.5YR 4/3    

250  Earthy y b -.25 to 0 0.01 0.30 x 0.20 x 0.10 2.5YR 4/3    

251  Earthy y b -.25 to 0 0.05 0.75 x 0.55 x 0.15 5YR 3/1 5YR 4/2   

252  Earthy y b -.25 to 0 0.01 0.20 x 0.20 x 0.20 2.5YR 4/2    

253  Earthy y b -.25 to 0 0.02 0.35 x 0.30 x 0.30 2.5YR 4/2    

254  Earthy y b -.25 to 0 0.02 0.30 x 0.30 x 0.20 7.5YR 4/3    

255  Earthy y b -.25 to 0 0.09 0.60 x 0.50 x 0.30 5YR 4/2 10R 3/2   

256  Earthy y b -.25 to 0 0.01 0.35 x 0.30 x 0.15 10R 4/3    

257  Earthy y b -.25 to 0 0.01 0.30 x 0.20 x 0.15 2.5YR 4/3 2.5YR 6/3   

258  Earthy y b -.25 to 0 0.03 0.40 x 0.25 x 0.20 10R 3/2    

259  Earthy y b -.25 to 0 0.03 0.50 x 0.40 x 0.30 10R 4/4    

260  Earthy y b -.25 to 0 0.02 0.30 x 0.30 x 0.30 10R 4/2    

261  Earthy y b -.25 to 0 0.015 0.50 x 0.40 x 0.25 2.5YR 4/4    

262  Earthy y b -.25 to 0 0.02 0.10 x 0.10 x 0.10 2.5YR 4/3    

263  Earthy y b -.25 to 0 0.07 0.45 x 0.30 x 0.25 2.5YR 4/2    

264  Earthy y b -.25 to 0 0.02 0.50 x 0.45 x 0.40 2.5YR 4/2 2.5YR 5/1   

265  Earthy y b -.25 to 0 0.01 0.40 x 0.35 x 0.30 10R 4/3    

266  Earthy y b -.25 to 0 0.015 0.25 x 0.25 x 0.25 10R 4/3    

267  Earthy y b -.25 to 0 0.01 0.25 x 0.25 x 0.25 10R 4/3    

268  Earthy y b -.25 to 0 0.01 0.20 x 0.20 x 0.20 2.5YR 4/3    

269  Earthy y b -.25 to 0 0.02 0.30 x 0.25 x 0.20 2.5YR 4/2    

270  Earthy y b -.25 to 0 0.02 0.30 x 0.30 x 0.30 5YR 4/3    

271  Earthy y b -.25 to 0 0.13 0.95 x 0.50 x 0.20 10R 4/3 10R 4/4 10R 4/8  

272  Earthy n  0 0.25 1.00 x 0.50 x 0.45 10R 4/3 10R 4/4   

273  Earthy n  0 0.16 0.70 x 0.60 x 0.40 10R 4/2 10R 4/3   

274  Earthy n  0 0.09 0.70 x 0.60 x 0.20 7.5YR 4/2 7.5YR 6/6   

275  Earthy n  0 0.27 0.75 x 0.60 x 0.40 10R 4/3 10R 4/6   

276  Earthy n  0 0.05 0.60 x 0.40 x 0.10 2.5YR 3/1 5YR 5/6   

277  Earthy n  0 0.11 0.75 x 0.65 x 0.15 7.5YR 3/2 7.5YR 4/2   

278  Earthy n  0 0.08 0.65 x 0.40 x 0.30 10R 3/6    

279  Earthy n  0 0.01 0.50 x 0.25 x 0.15 7.5YR 4/4 7.5YR 6/8   

280  Earthy n  0 0.02 0.40 x 0.40 x 0.30 10R 3/4 10R 4/3   

281  Earthy n  0 0.03 0.35 x 0.35 x 0.10 2.5YR 4/4 10R 4/4   

282  Earthy n  0 0.03 0.50 x 0.35 x 0.30 10R 4/3    

283  Earthy n  0 0.06 0.35 x 0.35 x 0.20 2.5YR 4/2 2.5YR 4/4   

284  Earthy n  0 0.02 0.50 x 0.40 x 0.30 2.5YR 4/3    

285  Earthy n  0 0.02 0.30 x 0.20 x 0.20 10R 4/3    
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286  Earthy n  0 0.02 0.30 x 0.25 x 0.15 10R 4/3    

287  Earthy n  0 0.03 0.35 x 0.30 x 0.25 2.5YR 3/4    

288  Earthy n  0 0.02 0.35 x 0.30 x 0.15 2.5YR 3/4    

289  Earthy n  0 0.06 0.50 x 0.45 x 0.30 7.5YR 3/4    

290  Earthy n  0 0.005 0.20 x 0.20 x 0.10 10R 4/4    

291  Earthy n  0 0.01 0.20 x 0.20 x 0.10 10R 4/4    

 

 

   A-4.  Feature 25:    94.56.30.369    (12-B-1036)   “Around cache; flotation sample—heavy fraction”      
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
 (grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comment
s 

1  Granular y b 0 0.12 0.60 x 0.50 x 0.30 7.5YR 3/3    

2  Granular y b 0 0.10 0.80 x 0.50 x 0.25 5YR 3/3    

3  Granular y b 0 0.11 0.70 x 0.60 x 0.40 5YR 3/2    

4  Granular y b 0 0.05 0.50 x 0.40 x 0.30 5YR 3/2    

5  Granular y b 0 0.04 0.40 x 0.30 x 0.20 2.5YR 3/2    

6  Granular y b 0 0.01 0.20 x 0.20 x 0.15 5YR 3/3    

7  Granular y b 0 0.03 0.45 x 0.40 x 0.10 7.5YR 3/3    

8  Granular y b 0 0.01 0.20 x 0.15 x 0.15 5YR 4/2    

9  Granular y b 0 0.02 0.25 x 0.20 x 0.15 10R 3/4    

10  Granular y b 0 0.01 0.10 x 0.10 x 0.10 2.5YR 3/2    

11  Granular n  0 0.59 1.30 x 0.80 x 0.70 2.5YR 3/2    

12  Granular n  0 0.52 1.00 x 0.90 x 0.45 2.5YR 3/3 10R 4/8   

13  Granular n  0 0.05 0.70 x 0.45 x 0.15 10YR 4/4 10YR 7/8   

14  Granular n  0 0.06 0.50 x 0.40 x 0.30 2.5YR 3/4 10R 5/8   

15  Granular n  0 0.07 0.50 x 0.45 x 0.30 10R 3/4    

16  Granular n  0 0.05 0.60 x 0.50 x 0.30 5YR 3/2    

17  Granular n  0 0.01 0.35 x 0.20 x 0.10 5YR 4/3 7.5YR 8/4   

18  Granular n  0 0.02 0.30 x 0.20 x 0.15 2.5YR 4/3    

19  Granular n  0 0.02 0.20 x 0.20 x 0.20 2.5YR 3/3    

20  Granular n  0 0.015 0.30 x 0.20 x 0.15 2.5YR 4/3    

21  Granular n  0 0.03 0.50 x 0.45 x 0.20 10R 5/6    

22  Granular n  0 0.05 0.60 x 0.50 x 0.30 5YR 3/2    

23  Granular n  0 0.02 0.30 x 0.25 x 0.15 10R 4/4    

24  Granular n  0 0.02 0.40 x 0.30 x 0.20 10R 4/4    

25  Earthy y b 0 0.07 0.50 x 0.40 x 0.25 2.5YR 3/3    

26  Earthy y b 0 0.06 0.55 x 0.45 x 0.20 2.5YR 4/8 10R 6/6   

27  Earthy y b 0 0.19 0.60 x 0.55 x 0.40 10R 3/6    

28  Earthy y b 0 0.08 0.50 x 0.40 x 0.30 10R 3/2    

29  Earthy y b 0 0.05 0.45 x 0.30 x 0.30 10R 4/4    

30  Earthy y b 0 0.02 0.30 x 0.25 x 0.20 10R 4/6    

31  Earthy y b 0 0.02 0.30 x 0.25 x 0.10 2.5YR 3/3    

32  Earthy y b 0 0.04 0.45 x 0.40 x 0.15 10R 3/2    

33  Earthy n  0 0.04 0.35 x 0.30 x 0.15 10R 3/3    



A16 
 

 

34  Earthy n  0 0.10 0.60 x 0.40 x 0.30 10R 3/4    

35  Earthy n  0 0.01 0.30 x 0.25 x 0.10 10R 4/6    

36  Earthy n  0 0.02 0.40 x 0.25 x 0.15 10R 3/1    

37  Earthy n  0 0.02 0.25 x 0.25 x 0.15 10R 3/3    

38  Earthy n  0 0.02 0.30 x 0.25 x 0.10 2.5YR 3/3    

39  Earthy n  0 0.07 0.60 x 0.50 x 0.20 5YR 4/4 7.5YR 6/6   

40  Earthy n  0 0.03 0.40 x 0.30 x 0.15 10R 3/4    

41  Earthy n  0 0.01 0.30 x 0.20 x 0.10 2.5YR 3/4    

42  Earthy n  0 0.02 0.20 x 0.20 x 0.15 2.5YR 3/3    

43  Earthy n  0 0.01 0.25 x 0.25 x 0.15 2.5YR 4/3    

44  Earthy n  0 0.03 0.40 x 0.40 x 0.15 10R 3/4    

45  Earthy n  0 0.09 0.50 x 0.40 x 0.30 10R 3/4    

46  Earthy n  0 0.09 0.60 x 0.40 x 0.30 10R 4/6    

47  Earthy n  0 0.03 0.60 x 0.40 x 0.20 10YR 7/6    

48  Earthy n  0 0.14 0.60 x 0.50 x 0.35 5YR 3/3 10R 3/6   

49  Earthy n  0 0.09 0.50 x 0.40 x 0.35 2.5YR 3/4 2.5YR 3/6   

50  Earthy n  0 0.08 0.60 x 0.50 x 0.15 2.5YR 4/6    

51  Earthy n  0 0.05 0.50 x 0.40 x 0.20 10R 3/4    

52  Earthy n  0 0.025 0.40 x 0.30 x 0.15 10R 3/1    

53  Earthy n  0 0.05 0.40 x 0.40 x 0.20 10R 4/4    

54  Earthy n  0 0.04 0.40 x 0.35 x 0.15 10R 4/6    

55  Earthy n  0 0.02 0.25 x 0.15 x 0.10 10R 3/4    

56  Earthy n  0 0.18 0.70 x 0.65 x 0.40 5YR 3/3    

57  Earthy n  0 0.06 0.60 x 0.50 x 0.15 5YR 3/1    

58  Earthy n  0 0.19 0.60 x 0.60 x 0.35 2.5YR 3/4    

59  Earthy n  0 0.26 0.80 x 0.60 x 0.40 2.5YR 3/4 10R 4/6   

60  Metallic/columnar y b 0 0.11 0.80 x 0.70 x 0.50 5YR 3/2 10YR 7/4   

61  Metallic/columnar y b 0 0.10 0.50 x 0.45 x 0.35 10R 3/4    

62  Metallic/columnar y b 0 0.03 0.40 x 0.25 x 0.15 7.5YR 4/2    

63  Metallic/columnar y b 0 0.01 0.30 x 0.30 x 0.15 2.5YR 2.5/3    

64  Metallic/columnar y b 0 0.02 0.30 x 0.25 x 0.20 2.5YR 3/2    

65  Metallic/columnar y b 0 0.02 0.30 x 0.30 x 0.10 2.5YR 3/4    

66  Metallic/columnar y b 0 0.01 0.35 x 0.15 x 0.15 10R 3/4    

67  Metallic/columnar y b 0 0.01 0.30 x 0.25 x 0.10 2.5YR 4/2 10YR 7/6   

68  Metallic/columnar y b 0 0.09 0.60 x 0.50 x 0.30 2.5YR 3/2 10R 3/4   

69  Metallic/columnar y b 0 0.95 0.70 x 0.35 x 0.35 2.5YR 4/3    

70  Metallic/columnar n  0 0.07 0.80 x 0.60 x 0.10 5YR 3/2 10YR 8/8   

71  Metallic/columnar n  0 0.29 0.90 x 0.50 x 0.50 10R 4/2 10R 4/6   

72  Metallic/columnar n  0 0.05 0.50 x 0.30 x 0.20 10R 3/4    

73  Metallic/columnar n  0 0.03 0.50 x 0.40 x 0.10 2.5YR 3/1    

74  Metallic/columnar n  0 0.15 0.85 x 0.50 x 0.40 10R 3/4    

75  Metallic/columnar n  0 0.07 0.45 x 0.40 x 0.30 2.5YR 2.5/2    

76  Metallic/columnar n  0 0.06 0.55 x 0.40 x 0.25 5YR 3/1    

77  Metallic/columnar n  0 0.13 0.80 x 0.50 x 0.20 10R 3/2    

78  Metallic/columnar n  0 0.13 0.60 x 0.50 x 0.30 2.5YR 3/4    



A17 
 

 

79  Metallic/columnar n  0 0.065 0.60 x 0.45 x 0.20 5YR 3/2    

80  Metallic/columnar n  0 0.05 0.50 x 0.40 x 0.20 2.5YR 3/4    

81  Metallic/columnar n  0 0.03 0.45 x 0.40 x 0.10 2.5YR 4/4 2.5YR 4/6   

82  Metallic/columnar n  0 0.01 0.30 x 0.20 x 0.10 5YR 3/3    

83  Metallic/columnar n  0 0.02 0.30 x 0.20 x 0.15 5YR 3/3    

84  Metallic/columnar n  0 0.02 0.20 x 0.20 x 0.10 2.5YR 3/3    

85  Metallic/columnar n  0 0.015 0.30 x 0.30 x 0.10 10R 3/4    

86  Metallic/columnar n  0 0.02 0.40 x 0.20 x 0.15 10R 2.5/2    

87  Metallic/columnar n  0 0.03 0.30 x 0.25 x 0.15 2.5YR 3/4    

88  Metallic/columnar n  0 0.015 0.25 x 0.20 x 0.20 2.5YR 3/4    

89  Metallic/columnar n  0 0.04 0.40 x 0.30 x 0.20 2.5YR 3/4    

 

     A-5.  Feature 25:     95.56.30.380    (12-B-1036)   “W ½  (excavated)---top of E ½ profile---heavy fraction”     
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
 (grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y b 0 0.01 0.40 x 0.30 x 0.25 5YR 3/3    

2  Granular y b 0 0.01 0.30 x 0.30 x 0.10 7.5YR 3/4    

3  Granular y b 0 0.01 0.40 x 0.35 x 0.15 2.5YR 2.5/2    

4  Granular y b 0 0.02 .30 x 0.20 x 0.15 10R 3/2    

5  Granular y b 0 0.02 0.30 x 0.30 x 0.20 2.5YR 4/3    

6  Granular n  0 0.02 0.40 x 0.30 x 0.15 10R 4/4    

7  Granular n  0 0.02 0.30 x 0.25 x 0.15 2.5YR 3/4    

8  Granular n  0 0.03 0.45 x 0.30 x 0.20 10R 4/6 10R 4/8   

9  Granular n  0 0.02 0.30 x 0.30 x 0.15 2.5YR 3/3    

10  Granular n  0 0.03 0.35 x 0.30 x 0.15 10R 3/3    

11  Earthy y b 0 0.01 0.30 x 0.20 x 0.20 10R 3/2    

12  Earthy y b 0 0.02 0.40 x 0.35 x 0.20 2.5YR 2.5/2    

13  Earthy y b 0 0.04 0.45 x 0.40 x 0.35 5YR 4/4    

14  Earthy y b 0 0.005 0.30 x 0.30 x 0.10 2.5YR 3/3    

15  Earthy y b 0 0.03 0.30 x 0.20 x 0.20 2.5YR 2.5/2    

16  Earthy y b 0 0.21 0.80 x 0.60 x 0.50 2.5YR 3/4    

17  Earthy n  0 0.015 0.30 x 0.20 x 0.10 10R 4/6    

18  Earthy n  0 0.03 0.35 x 0.30 x 0.15 10R 3/1    

19  Earthy n  0 0.02 0.30 x 0.20 x 0.20 2.5YR 3/6    

20  Earthy n  0 0.03 0.40 x 0.30 x 0.15 2.5YR 3/3    

21  Earthy n  0 0.01 0.30 x 0.25 x 0.15 2.5YR 3/2    

22  Metallic y b 0 0.14 0.70 x 0.50 x 0.40 5YR 2.5/1    

23  Metallic y b 0 0.03 0.50 x 0.25 x 0.20 2.5YR 3/3    

24  Metallic y b 0 0.04 0.50 x 0.35 x 0.25 2.5YR 3/2    

25  Metallic y b 0 0.02 0.30 x 0.25 x 0.15 2.5YR 2.5/1 2.5YR 3/4   

26  Metallic y b 0 0.07 0.50 x 0.40 x 0.20 10R 3/4    

27  Metallic n  0 0.03 0.30 x 0.30 x 0.10 2.5YR 4/2    

28  Metallic n  0 0.08 0.50 x 0.45 x 0.20 10R 3/4    
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29  Metallic n  0 0.08 0.45 x 0.45 x 0.30 10R 3/4    

30  Metallic n  0 0.05 0.50 x 0.35 x 0.30 2.5YR 2.5/3    

31  Metallic n  0 0.02 0.20 x 0.20 x 0.15 5YR 3/2    

 

 

    A-6.  Feature 25      95.56.30.385  (12-B-1036)  “W ½ of feature on N. side”      
 Texture Magnetic? 

y  or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y b 0 0.015 0.30 x 0.30 x 0.15 2.5YR 3/4    

2  Granular y b 0 0.005 0.10 x 0.10 x 0.05 2.5YR 3/2    

3  Granular y b 0 0.02 0.30 x 0.25 x 0.15 2.5YR 3/3    

4  Granular y b 0 0.01 0.20 x 0.15 x 0.15 2.5YR 3/2    

5  Granular y b 0 0.01 0.25 x 0.20 x 0.10 2.5YR 2.5/2    

6  Granular n  0 0.02 0.30 x 0.25 x 0.10 10R 4/6    

7  Granular n  0 0.04 0.40 x 0.30 x 0.20 2.5YR 3/4    

8  Granular n  0 0.03 0.35 x 0.30 x 0.15 2.5YR 3/2    

9  Granular n  0 0.03 0.45 x 0.35 x 0.20 5YR 3/2    

10  Granular n  0 0.03 0.40 x 0.20 x 0.20 10R 3/4    

11  Granular n  0 0.03 0.30 x 0.25 x 0.15 10R 3/3    

12  Earthy n  0 0.01 0.30 x 0.25 x 0.10 10R 3/6    

13  Earthy n  0 0.02 0.30 x 0.20 x 0.10 10R 3/6    

14  Earthy n  0 0.04 0.40 x 0.30 x 0.20 1-R 3/3    

15  Earthy n  0 0.045 0.50 x 0.35 x 0.20 2.5YR 2.5/3    

16  Earthy n  0 0.02 0.30 x 0.30 x 0.15 10R 3/4    

17  Metallic/columnar n  0 0.11 0.60 x 0.50 x 0.30 2.5YR 2.5/2    

18  Metallic/columnar n  0 0.09 0.60 x 0.50 x 0.40 2.5YR 2.5/3    

 

 

 

 

   A-7.  Feature 25:     95.56.30.388    (12-B-1036)  “40 cm bd; base of cache W ½ , Screened.”            
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky y a -1.0 to 0 4.53 1.80 x 1.70 x 1.50 7.5YR 3/4 7.5YR 6/6   

2  Blocky y a -1.0 to 0 5.71 2.60 x 1.80 x 1.20 7.5YR 4/3 7.5YR 5/8 7.5YR 7/8  

3  Blocky y a -1.0 to 0 0.18 0.80 x 0.70 x 0.50 7.5YR 5/6 10YR 3/4   

4  Blocky y a -1.0 to 0 0.01 0.30 x 0.20 x 0.15 7.5YR 3/4    

5  Blocky y a -1.0 to 0 0.02 0.30 x 0.20 x 0.15 2.5YR 3/4    

6  Blocky n  0 0.15 0.85 x 0.60 x 0.30 2.5YR 3/3 2.5YR 3/5   

7  Blocky n  0 0.11 0.60 x 0.50 x 0.25 5YR 3/3    
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8  Blocky n  0 0.07 0.80 x 0.40 x 0.30 7.5YR 4/4 10YR 7/6   

9  Blocky n  0 0.08 0.50 x 0.40 x 0.20 10R 4/4    

10  Blocky n  0 0.05 0.45 x 0.35 x 0.20 2.5YR 3/2    

11  Blocky n  0 0.01 0.40 x 0.30 x 0.10 7.5YR 4/3 10YR 4/3   

12  Blocky n  0 0.04 0.50 x 0.30 x 0.15 5YR 3/2    

13  Earthy y b -.25 to 0 0.69 1.00 x 0.80 x 0.70 10R 3/4 10R 4/3   

14  Earthy y b -.25 to 0 0.07 0.50 x 0.45 x 0.25 10R 3/6    

15  Earthy y b -.25 to 0 0.08 0.60 x 0.50 x 0.30 10R 4/3 10R 4/8   

16  Earthy y b -.25 to 0 0.02 0.35 x 0.30 x 0.10 10R 4/4    

17  Earthy y b -.25 to 0 0.02 0.40 x 0.30 x 0.20 10R 4/3    

18  Earthy y b -.25 to 0 0.01 0.30 x 0.20 x 0.10 10R 3/4    

19  Earthy y b -.25 to 0 0.02 0.30 x 0.25 x 0.15 10R 3/4    

20  Earthy y b -.25 to 0 0.02 0.50 x 0.25 x 0.20 10R 3/4    

21  Earthy n  0 0.36 0.90 x 0.70 x 0.45 2.5YR 4/4   Streak:  
2.5YR 3/6 to 
2.5YR 2.5/1 

22  Earthy n  0 0.17 0.80 x 0.70 x 0.30 10R 4/4   “ 

23  Earthy n  0 0.12 0.50 x 0.45 x 0.30 10R 4/4 10R 4/6  “ 

24  Earthy n  0 0.05 0.40 x 0.40 x 0.20 10R 4/3 10R 4/6  “ 

25  Earthy n  0 0.01 0.30 x 0.20 x 0.20 10R 4/8   “ 

26  Earthy n  0 0.04 0.40 x 0.40 x 0.20 2.5YR 3/6   “ 

27  Earthy n  0 0.01 0.30 x 0.25 x 0.10 10R 4/4   “ 

28  Earthy n  0 0.04 0.40 x 0.40 x 0.20 10R 4/4   “ 

29  Earthy n  0 0.17 0.80 x 0.60 x 0.40 10R 3/6    

30  Earthy n  0 0.11 0.75 x 0.30 x 0.30 2.5YR 3/2 2.5YR 4/6   

31  Earthy n  0 0.03 0.45 x 0.40 x 0.15 5YR 4/2    

32  Earthy n  0 0.12 0.60 x 0.50 x 0.35 10R 3/4    

33  Earthy n  0 0.02 0.30 x 0.30 x 0.10 10R 4/4    

34  Earthy n  0 0.01 0.30 x 0.25 x 0.10 2.5YR 3/4    

35  Earthy n  0 0.02 0.30 x 0.30 x 0.20 2.5YR 3/4    

36  Earthy n  0 0.08 0.60 x 0.30 x 0.50 10R 3/3    

37  Earthy n  0 0.01 0.30 x 0.30 x 0.20 10R 3/6    

38  Earthy n  0 0.03 0.30 x 0.30 x 0.20 5YR 5/4    

39  Earthy y a 0 0.02 0.30 x 0.25 x 0.15 2.5YR 3/4    

40  Earthy y a 0 0.02 0.35 x 0.20 x 0.15 2.5YR 3/6    

41  Granular y a 0 0.06 0.50 x 0.45 x 0.40 5YR 4/3   Friable; 
Streak= 
2.5YR 3/3 & 
2.5YR 4/2 

42  Granular y a 0 0.51 0.90 x 0.50 x 0.40 5YR 4/3   “ 

43  Granular y a 0 0.42 0.80 x 0.70 x 0.10 10R 4/2   “ 

44  Granular y a 0 0.24 0.80 x 0.50 x 0.50 5YR 4/3 5YR 5/6  “ 

45  Granular y a 0 0.01 0.20 x 0.20 x 0.15 2.5YR 3/2   “ 

46  Granular y a 0 0.01 0.30 x 0.30 x 0.20 5YR 4/4   “ 
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47  Granular n  0 0.06 0.70 x 0.50 x 0.3 10YR 3/4   Whitish-blue 
powdery 
substance on 
particles 

48  Granular n  0 0.24 0.90 x 0.50 x 0.50 2.5YR 4/6   “ 

49  Granular n  0 0.35 1.10 x 0.80 x 0.40 2.5YR 4/3   “ 

50  Granular n  0 0.13 0.80 x 0.50 x 0.30 10R 4/3 10R 4/4  “ 

51  Granular n  0 0.03 0.40 x 0.30 x 0.20 7.5YR 4/4   “ 

52  Granular n  0 0.03 0.40 x 0.20 x 0.20 10R 3/4   “ 

53  Granular n  0 0.02 0.30 x 0.20 x 0.20 10R 3/4   “ 

54  Granular n  0 0.10 0.15 x 0.15 x 0.15 10R 3/3   “ 

55  Granular n  0 0.02 0.30 x 0.30 x 0.15 2.5YR 3/4   “ 

56  Granular n  0 0.02 0.30 x 0.25 x 0.20 10YR 4/4   “ 

57  Granular n  0 0.19 0.80 x 0.60 x 0.40 2.5YR 3/3   “ 

58  Granular n  0 0.17 0.85 x 0.70 x 0.40 7.5YR 3/3   “ 

59  Granular n  0 0.06 0.40 x 0.40 x 0.30 10R 4/6   “ 

60  Granular n  0 0.08 0.50 x 0.40 x 0.30 2.5YR 4/3   “ 

 

 

 

 

 

 

 

Feature 29B/32 
  A-8.  Feature 29B      95.56.37.6      (12-B-1036)    “N ½ 15-25 cm bd” 

 Texture Magnetic? 
y or n 

a, b, or c Gauss 
+, -, or 0 

Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular  y a 0 0.03 0.40 x 0.30 5YR 4/4    

2  Granular  y a 0 0.02 0.70 x 0.30 5YR 4/6    

3  Granular  y a 0 0.02 0.35 x 0.25 5YR 4/3    

4  Granular  y a 0 0.03 0.50 x 0.25 2.5YR 3/6    

5  Granular  y a 0 0.11 0.80 x 0.50 5YR 5/3 5YR 6/4   

6  Granular  y a 0 0.03 0.35 x 0.30 2.5YR 4/3    

7  Earthy y a 0 0.03 0.35 x 0.35 5YR 3/3    

8  Earthy y a 0 0.11 0.70 x 0.60 2.5YR 5/6 5YR 3/2   

9  Earthy y a 0 0.01 0.35 x 0.25 5YR 4/3    

10  Earthy y a 0 0.03 0.40 x 0.40 5YR 3/3    

11  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/3 2.5YR 4/4   

12  Earthy y a 0 0.07 0.6 x 0.475 2.5YR 3/3    

13  Earthy y a 0 0.04 0.50 x 0.30 2.5YR 3/4    

14  Earthy y a 0 0.02 0.30 x 0.25 2.5YR 3/3    
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15  Earthy y a 0 0.01 0.30 x 0.275 5YR 3/3    

16  Metallic y a 0 0.22 1.30 x 0.70 2.5YR 3/4    

17  Metallic y a 0 0.03 0.40 x 0.30 2.5YR 3/3    

18  Metallic y a 0 0.11 0.80 x 0.60 2.5YR 4/4    

19  Metallic y a 0 0.06 0.60 x 0.30 2.5YR 4/2    

20  Metallic y a 0 0.02 0.40 x 0.35 2.5YR 4/3    

21  Metallic y a 0 0.04 0.60 x 0.50 5YR 4/2    

22  Metallic y a 0 0.03 0.50 x 0.15 2.5YR 4/3    

23  Metallic y a 0 0.07 0.50 x 0.45 2.5YR 4/3    

24  Metallic y a 0 0.04 0.40 x 0.30 2.5YR 4/3    

25  Metallic y a 0 0.025 0.45 x 0.35 5YR 4/3    

26  Metallic y a 0 0.02 0.40 x 0.30 2.5YR 4/3    

27  Metallic y a 0 0.02 0.50 x 0.30 5YR 3/3    

28  Metallic y a 0 0.03 0.30 x 0.30 2.5YR 4/3    

29  Metallic y a 0 0.05 0.40 x 0.40 2.5YR 4/2    

30  Metallic y a 0 0.02 1.50 x 0.20  2.5YR 3/2    

31  Metallic y a 0 0.06 0.50 x 0.40 2.5YR 3/3    

32  Metallic y a 0 0.03 0.30 x 0.25 2.5YR 4/3    

33  Metallic y a 0 0.03 0.25 x 0.20 2.5YR 3/3    

34  Metallic y a 0 0.06 0.60 x 0.35 2.5YR 3/3    

35  Metallic y a 0 0.05 0.50 x 0.25 2.5YR 4/3    

36  Metallic y a 0 0.06 0.60 x 0.50 2.5YR 3/4    

37  Metallic y a 0 0.03 0.40 x 0.35 5YR 3/3    

38  Metallic y a 0 0.02 0.30 x 0.25 5YR 3/3    

39  Metallic y a 0 0.03 0.40 x 0.25 5YR 4/3    

40  Metallic y a 0 0.05 0.50 x 0.45 2.5YR 3/3    

41  Metallic y a 0 0.03 0.35 x 0.30 5YR 4/4    

42  Metallic y a 0 0.06 0.65 x 0.55 2.5YR 4/3    

43  Metallic y a 0 0.05 0.50 x 0.35 2.5YR 2.5/4    

44  Metallic y a 0 0.03 0.40 x 0.30 2.5YR 4/6    

45  Metallic y a 0 0.02 0.30 x 0.15 5YR 3/3    

46  Metallic y a 0 0.03 0.40 x 0.30 2.5YR 3/4    

47  Metallic y a 0 0.01 0.35 x 0.25 2.5YR 4/4    

48  Metallic y a 0 0.02 0.40 x 0.30 2.5YR 3/6    

 

 

       A-9.    Feature 32/29B:    95.56.37.22    (12-B-1036)  “East ½ from 20-30 cm bd (DRC 11/26/1995)”      
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky/Granular   n  0 0.07 0.60 x 0.50 5YR 4/6 7.5YR 3/3   

2  Blocky/Granular n  0 0.04 0.40 x 0.40 7.5YR 3/4 7.5YR 6/8   

3  Blocky/Granular n  0 0.10 0.60 x 0.50 5YR 4/6 7.5YR 4/6   

4  Blocky/Granular n  0 0.05 0.60 x 0.40 7.5YR 5/4 7.5YR 6/8   

5  Blocky/Granular n  0 0.05 0.50 x 0.40 7.5YR 4/4 7.5YR 5/8   
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6  Blocky/Granular n  0 0.19 0.90 x 0.70 5YR 4/4    

7  Blocky/Granular n  0 0.03 0.40 x 0.35 5YR 4/4    

8  Blocky/Granular n  0 0.04 0.50 x 0.50 5YR 4/4 7.5YR 5/8   

9  Blocky/Granular n  0 0.06 0.50 x 0.35 5YR 6/8 7.5YR 4/4   

10  Blocky/Granular n  0 0.06 0.60 x 0.40 5YR 4/4 7.5YR 7/6   

11  Blocky/Granular n  0 0.04 0.45 x 0.40 5YR 4/4    

12  Blocky/Granular n  0 0.04 0.40 x 0.30 5YR 3/3    

        13 Blocky/Granular n  0 0.05 0.55 x 0.45 5YR 3/4 5YR 5/2   

13  Blocky/Granular n  0 0.02 0.50 x 0.20 2.5YR 3/4 5YR 4/3   

14  Blocky/Granular n  0 0.05 0.60 x 0.40 7.5YR 4/4 7.5YR 5/6   

15  Blocky/Granular n  0 0.06 0.40 x 0.30 7.5YR 4/4    

16  Blocky/Granular n  0 0.07 0.70 x 0.50 7.5YR 3/4 7.5YR 7/8   

17  Blocky/Granular n  0 0.09 0.50 x 0.45 5YR 4/4 7.5YR 6/8   

18  Blocky/Granular n  0 0.07 0.60 x 0.50 7.5YR 4/3 7.5YR 7/6   

19  Blocky/Granular n  0 0.06 0.45 x 0.45 7.5YR 3/4 7.5YR 5/8   

20  Blocky/Granular n  0 0.03 0.40 x 0.40 7.5YR 4/3 7.5YR 4/6   

21  Blocky/Granular n  0 0.04 0.40 x 0.35 5YR 4/4 5YR 6/8   

22  Blocky/Granular n  0 0.02 0.40 x 0.35 5YR 5/6 7.5YR 3/4   

23  Blocky/Granular n  0 0.03 0.40 x 0.30 7.5YR 4/6    

24  Blocky/Granular n  0 0.07 0.50 x 0.50 5YR 4/3    

25  Blocky/Granular n  0 0.01 0.30 x 0.25 5YR 4/6 7.5YR 5/8   

26  Blocky/Granular n  0 0.02 0.50 x 0.35 2.5YR 3/4    

27  Blocky/Granular n  0 0.03 0.50 x 0.35 5YR 4/4    

28  Blocky/Granular n  0 0.02 0.40 x 0.25 5YR 4/6    

29  Blocky/Granular n  0 0.02 0.40 x 0.30 5YR 4/6 7.5YR 4/6   

30  Blocky/Granular n  0 0.04 0.50 x 0.40 7.5YR 4/2 7.5YR 4/3 7.5YR 6/6  

31  Blocky/Granular n  0 0.03 0.50 x 0.30 5YR 3/4    

32  Blocky/Granular n  0 0.05 0.60 x 0.60 5YR 4/4 7.5YR 7/8   

33  Blocky/Granular n  0 0.01 0.35 x 0.25 5YR 3/3    

34  Blocky/Granular n  0 0.01 0.30 x 0.30 5YR 4/6 7.5YR 4/4   

35  Blocky/Granular n  0 0.01 0.30 x 0.30 5YR 4/3 5YR 4/6   

36  Blocky/Granular n  0 0.07 0.55 x 0.55 5YR 3/3 7.5YR 3/4   

37  Blocky/Granular n  0 0.04 0.50 x 0.35 7.5YR 4/4 7.5YR 7/6   

38  Blocky/Granular n  0 0.03 0.70 x 0.40 5YR 3/4    

39  Blocky/Granular n  0 0.03 0.40 x 0.40 7.5YR 4/4 7.5YR 5/6   

40  Blocky/Granular n  0 0.05 0.35 x 0.25 7.5YR 4/4 7.5YR 7/6   

41  Blocky/Granular n  0 0.03 0.70 x 0.50 5YR 3/3 5YR 4/4   

42  Blocky/Granular n  0 0.02 0.40 x 0.35 5YR 4/3 7.5YR 6/6   

43  Blocky/Granular n  0 0.01 0.25 x 0.25 7.5YR 6/8 7.5YR 7/6   

44  Blocky/Granular n  0 0.04 0.525 x 0.40 5YR 3/4 7.5YR 5/8   

45  Blocky/Granular n  0 0.04 0.50 x 0.35 5YR 4/3 5YR 5/8   

46  Blocky/Granular n  0 0.03 0.30 x 0.30 5YR 4/4    

47  Blocky/Granular n  0 0.05 0.60 x 0.40 5YR 4/4 5YR 7/8   

48  Blocky/Granular n  0 0.02 0.40 x 0.30 5YR 3/4    
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49  Blocky/Granular n  0 0.02 0.45 x 0.40 5YR 4/3    

50  Blocky/Granular n  0 0.04 0.50 x 0.40 7.5YR 4/4 7.5YR 7/8   

51  Blocky/Granular n  0 0.02 0.40 x 0.30 7.5YR 4/6 7.5YR 6/6   

52  Blocky/Granular n  0 0.01 0.35 x 0.25 5YR 3/4 5YR 6/6   

53  Blocky/Granular n  0 0.02 0.30 x 0.30 5YR 3/4    

54  Blocky/Granular n  0 0.01 0.45 x 0.35 5YR 3/4    

55  Blocky/Granular n  0 0.03 0.60 x 0.30 5YR 4/4 7.5YR 7/8   

56  Blocky/Granular n  0 0.04 0.60 x 0.30 7.5YR 4/6 7.5YR 6/8   

57  Blocky/Granular n  0 0.03 0.50 x 0.50 7.5YR 4/4    

58  Blocky/Granular n  0 0.035 0.45 x 0.45 5YR 3/3    

59  Blocky/Granular n  0 0.06 0.70 x 0.60 7.5YR 4/4 7.5YR 8/6   

60  Blocky/Granular n  0 0.05 0.45 x 0.40 7.5YR 4/4 7.5YR 6/8   

61  Blocky/Granular n  0 0.02 0.40 x 0.30 7.5YR 4/4 7.5YR 6/8   

62  Blocky/Granular n  0 0.03 0.35 x 0.35 2.5YR 6/8    

63  Blocky/Granular n  0 0.07 0.60 x 0.40 7.5YR 4/4 7.5YR 7/6    

64  Blocky/Granular n  0 0.01 0.30 x 0.30 5YR 4/4    

65  Blocky/Granular n  0 0.01 0.30 x 0.30 5YR 4/4    

66  Blocky/Granular n  0 0.01 0.40 x 0.20 5YR 4/4    

67  Blocky/Granular n  0 0.02 0.30 x 0.25 7.5YR 3/4 7.5YR 6/6   

68  Blocky/Granular n  0 0.13 0.95 x 0.80 7.5YR 4/4 7.5YR 6/8   

69  Blocky/Granular n  0 0.02 0.40 x 0.20 5YR 3/3    

70  Blocky/Granular n  0 0.03 0.325 x 0.30 5YR 5/4 7.5YR 6/6   

71  Blocky/Granular n  0 0.03 0.40 x .030 5YR 3/3 5YR 6/6   

72  Blocky/Granular n  0 0.10 0.20 x 0.20 5YR 3/3 5YR 6/6   

73  Blocky/Granular n  0 0.20 0.50 x 0.25 5YR 3/4 7.5YR 6/8   

74  Blocky/Granular n  0 0.01 0.20 x 0.10 5YR 4/4    

75  Blocky/Granular n  0 0.01 0.25 x 0.20 5YR 4/4    

76  Blocky/Granular n  0 0.02 0.40 x 0.35 5YR 4/3    

77  Blocky/Granular n  0 0.01 0.35 x 0.30 5YR 3/4 5YR 5/6   

78  Blocky/Granular n  0 0.01 0.25 x 0.20 5YR 4/4    

79  Blocky/Granular n  0 0.01 0.30 x 0.30 5YR 4/3    

80  Blocky/Granular n  0 0.01 0.20 x 0.20 5YR 3/3 7.5YR 7/8   

81  Blocky/Granular n  0 0.01 0.30 x 0.25 5YR 3/3    

82  Blocky/Granular n  0 0.02 0.30 x 0.25 7.5YR 4/3 7.5YR 6/6   

83  Blocky/Granular n  0 0.01 0.20 x 0.20 2.5YR 3/3    

84  Blocky/Granular n  0 0.05 0.45 x 0.40 2.5YR 4/4    

85  Blocky/Granular n  0 0.04 0.50 x 0.40 7.5YR 4/4 7.5YR 7/6   

86  Blocky/Granular n  0 0.02 0.30 x 0.30 7.5YR 4/3    

87  Blocky/Granular n  0 0.01 0.25 x 0.20 2.5YR 2.5/4    

88  Earthy y b 0 0.05 0.35 x 0.25 5YR 3/2    

89  Earthy y b 0 0.02 0.30 x 0.30 5YR 3/3    

90  Earthy y b 0 0.04 0.50 x 0.40 5YR 3/4    

91  Metallic/Columnar y a 0 1.94 1.85 x 1.10 5YR 3/4 10R 3/3   

92  Metallic/Columnar y a 0 0.15 0.70 x 0.70 2.5YR 3/4 5YR 3/4   

93  Metallic/Columnar y a 0 0.64 1.35 x 1.00 2.5YR 2.5/2 2.5YR 3/4   
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94  Metallic/Columnar y a 0 0.14 0.70 x 0.50 5YR 3/3    

95  Metallic/Columnar y a 0 0.71 1.20 x 0.80 x 0.70 2.5YR 3/4 5YR 2.5/2   

96  Metallic/Columnar y a 0 0.13 0.60 x 0.50 5YR 3/2    

97  Metallic/Columnar y a 0 0.20 1.00 x 0.50 5YR 3/3    

98  Metallic/Columnar y a 0 0.08 0.50 x 0.50 5YR 3/2    

99  Metallic/Columnar y a 0 0.06 0.50 x 0.30 5YR 3/2    

100  Metallic/Columnar y a 0 0.10 0.65 x 0.50 2.5YR 3/2    

101  Metallic/Columnar y a 0 0.13 0.70 x 0.50 2.5YR 3/4 5YR 4/4   

102  Metallic/Columnar y a 0 0.04 0.60 x 0.30 5YR 2.5/2    

103  Metallic/Columnar y a 0 0.15 0.90 x 0.60 2.5YR 3/3    

104  Metallic/Columnar y a 0 0.09 0.65 x 0.60 2.5YR 2.5/2 10R 3/4   

105  Metallic/Columnar y a 0 0.03 0.60 x 0.30 2.5YR 3/4    

106  Metallic/Columnar y a 0 0.01 0.30 x 0.25 5YR 3/3    

107  Metallic/Columnar y a 0 0.09 0.80 x 0.45 2.5YR 2.5/2    

108  Metallic/Columnar y a 0 0.10 0.55 x 0.50 5YR 3/3    

109  Metallic/Columnar y a 0 0.06 0.50 x 0.35 5YR 3/3    

110  Metallic/Columnar y a 0 0.04 0.50 x 0.35 5YR 3/3    

111  Metallic/Columnar y a 0 0.05 0.475 x 0.30 5YR 3/2    

112  Metallic/Columnar y a 0 0.03 0.30 x 0.30 5YR 3/3    

113  Metallic/Columnar y a 0 0.04 0.55 x 0.40 5YR 3/2    

114  Metallic/Columnar y a 0 0.02 0.45 x 0.25 5YR 3/3    

115  Metallic/Columnar y a 0 0.02                0.40 x 0.25 5YR 3/3    

116  Metallic/Columnar y a 0 0.03 0.40 x 0.35 5YR 3/2    

117  Metallic/Columnar y a 0 0.05 0.40 x 0.30 5YR 2.5/2    

118  Metallic/Columnar y a 0 0.03 0.50 x 0.30 2.5YR 2.5/2    

119  Metallic/Columnar y a 0 0.03 0.45 x 0.30 5YR 2.5/2    

120  Metallic/Columnar y a 0 0.03 0.525 x 0.30 5YR 3/3    

121  Metallic/Columnar y a 0 0.02 0.30 x 0.30 5YR 3/3    

122  Metallic/Columnar y a 0 0.03 0.40 x 0.30 5YR 3/3    

123  Metallic/Columnar y a 0 0.03 0.40 x 0.30 2.5YR 2.5/2    

124  Metallic/Columnar y a 0 0.02 0.50 x 0.30 5YR 3/2    

125  Metallic/Columnar y a 0 0.04 0.40 x 0.30 5YR 3/3    

126  Metallic/Columnar y a 0 0.03 0.45 x 0.30 5YR 3/3    

127  Metallic/Columnar y a 0 0.02 0.30 x 0.25 5YR 3/3    

128  Metallic/Columnar y a 0 0.02 0.35 x 0.25 5YR 3/2    

129  Metallic/Columnar y a 0 0.02 0.30 x 0.30 5YR 3/4    

130  Metallic/Columnar y a 0 0.02 0.30 x 0.25 5YR 4/3    

131  Metallic/Columnar y a 0 0.01 0.30 x 0.20 5YR 3/3    

132  Metallic/Columnar y a 0 0.01 0.40 x 0.30 5YR 3/2    

133  Metallic/Columnar y a 0 0.02 0.50 x 0.30 5YR 3/3    

134  Metallic/Columnar y a 0 0.06 0.55 x 0.50 5YR 2.5/2    

135  Metallic/Columnar y a 0 0.05 0.50 x 0.30 5YR 2.5/2    

136  Metallic/Columnar y a 0 0.03 0.60 x 0.30 2.5YR 2.5/3    

137  Metallic/Columnar y a 0 0.03 0.25 x 0.20 2.5YR 3/3    

138  Metallic/Columnar y a 0 0.03 0.30 x 0.25 5YR 2.5/2    
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139  Metallic/Columnar y a 0 0.03 0.35 x 0.25 5YR 3/2    

140  Metallic/Columnar y a 0 0.02 0.30 x 0.25 5YR 2.5/2    

 

 

          A-10.  Feature 32/29B:  95.56.37.32   (12-B-1036)   “Excavated in F 29B; Ocher and magnetite; light fraction; BM 11/22/1995” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y c 0 0.02 0.35 x 0.35 2.5YR 2.5/3    

2  Granular y c 0 0.02 0.40 x 0.40 5YR 3/4    

3  Granular y c 0 0.08 0.80 x 0.40 5YR 3/4    

4  Granular y c 0 0.01 0.40 x 0.30 5YR 4/3 7.5YR 8/4   

5  Granular y c 0 0.03 0.60 x 0.30 5YR 3/3    

6  Granular y c 0 <0.01 0.20 x 0.20 5YR 3/3    

7  Granular y c 0 0.03 0.45 x 0.30 7.5YR 4/4    

8  Granular y c 0 0.01 0.35 x 0.30 7.5YR 3/4    

9  Granular y c 0 0.05 0.70 x 0.30 5YR 3/3 7.5YR 6/8   

10  Granular y c 0 0.01 0.20 x 0.20 5YR 3/3    

11  Granular y c 0 0.03 0.40 x 0.40 7.5YR 3/4    

12  Granular y c 0 0.01 0.30 x 0.30 5YR 3/4    

13  Granular y c 0 0.01 0.30 x 0.30 5YR 3/3    

14  Granular y c 0 0.07 0.60 x 0.50 7.5YR 5/3    

15  Earthy y a 0 0.71 1.20 x 0.80 2.5YR 3/4    

16  Earthy y a 0 0.20 0.60 x 0.50 5YR 3/3    

17  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/4    

18  Earthy y a 0 0.04 0.45 x 0.30 5YR 3/3    

19  Earthy y a 0 0.02 0.40 x 0.30 2.5YR 3/4    

20  Earthy y a 0 0.11 0.65 x 0.60 5YR 3/3    

21  Earthy y a 0 0.09 0.65 x 0.55 5YR 3/2    

22  Earthy y a 0 0.06 0.65 x 0.60 5YR 3/2    

23  Earthy y a 0 0.04 0.60 x 0.50 5YR 3/3    

24  Earthy y a 0 0.03 0.60 x 0.45 5YR 3/3    

25  Earthy y a 0 0.04 0.45 x 0.35 5YR 3/3    

26  Earthy y a 0 0.04 0.50 x 0.40 5YR 3/3    

27  Earthy y a 0 0.02 0.65 x 0.35 5YR 3/3    

28  Earthy y a 0 0.04 0.35 x 0.30 5YR 3/3    

29  Earthy y a 0 0.03 0.50 x 0.40 5YR 3/3    

30  Earthy y a 0 0.05 0.375 x 0.30 5YR 3/2    

31  Earthy y a 0 0.03 0.45 x 0.30 5YR 2.5/2    

32  Earthy y a 0 0.02 0.45 x 0.30 2.5YR 3/6    

33  Earthy y a 0 0.07 0.30 x 0.30 5YR 3/2    

34  Earthy y a 0 0.09 0.30 x 0.25 5YR 3/4    

35  Earthy y a 0 0.02 0.40 x 0.30 5YR 3/3    

36  Metallic/columnar/irregular n  0 0.07 0.90 x 0.40 2.5YR 3/3 2.5YR 3/4  rusty 

37  Metallic/columnar/irregular n  0 0.08 0.50 x 0.45 5YR 3/3   rusty 
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38  Metallic/columnar/irregular n  0 0.10 0.60 x 0.50 5YR 3/4   rusty 
39  Metallic/columnar/irregular n  0 0.19 0.65 x 0.50 2.5YR 3/3 2.5YR 3/4  rusty 
40  Metallic/columnar/irregular n  0 0.05 0.50 x 0.325 5YR 3/2   rusty 
41  Metallic/columnar/irregular n  0 0.03 0.50 x 0.30 5YR 3/3   rusty 
42  Metallic/columnar/irregular n  0 0.01 0.35 x 0.25 5YR 3/2   rusty 
43  Metallic/columnar/irregular n  0 0.03 0.375 x 0.375 5YR 3/3   rusty 
44  Metallic/columnar/irregular n  0 0.06 0.60 x 0.30 2.5YR 2.5/2   rusty 
45  Metallic/columnar/irregular n  0 0.03 0.30 x 0.30 5YR 3/2   rusty 

 

 

 

 

          A-11.  Feature 32/29B   95.56.37.41 & 95.56.37.35-.43  (12-B-1036)  “W ½ to 17 cm bd; Ocher; Excavated DC, LM-11/24/1995”      
 Texture  Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
 (grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky/granular y c 0 0.02 0.425 x 0.30 7.5YR 4/4 7.5YR 5/6   

2  Blocky/granular y c 0 0.01 0.25 x 0.20 2.5YR 3/3    

3  Blocky/granular y c 0 0.03 0.50 x 0.40 7.5YR 4/4    

4  Blocky/granular y c 0 <0.01 0.20 x 0.20 7.5YR 4/3 7.5YR 6/6   

5  Earthy y a 0 0.35 1.20 x 0.80 10R 4/3    

6  Earthy y a 0 0.10 0.50 x 0.40 10R 3/3    

7  Earthy y a 0 0.02 0.30 x 0.20 10R 3/4    

8  Earthy y a 0 0.07 0.60 x 0.40 7.5YR 5/4 10YR 3/6   

9  Earthy y a 0 0.07  0.30 x 0.50 x 0.70 2.5YR 3/2    

10  Earthy y a 0 0.02 0.40 x 0.35 2.5YR 4/3    

11  Earthy y a 0 0.01 0.25 x 0.25 10R 3/3    

12  Earthy y a 0 0.06 0.70 x 0.35 5YR 4/2    

13  Earthy y a 0 0.01 0.40 x 0.30 10R 3/3    

14  Earthy y a 0 0.06 0.60 x 0.40 10R 4/3    

15  Earthy y a 0 0.05               0.45 x 0.45 2.5YR 3/2    

16  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/2    

17  Earthy y a 0 0.03 0.45 x 0.40 10R 3/2    

18  Earthy y a 0 0.07 0.60 x 0.55 2.5YR 3/3    

19  Earthy y a 0 0.02 0.45 x 0.35 5YR 3/3    

20  Earthy y a 0 0.07 0.60 x 0.45 5YR 4/3    

21  Earthy y a 0 0.01 0.20 x 0.20 2.5YR 3/2    

22  Earthy y a 0 0.03 0.50 x 0.35 2.5YR 3/3    

23  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/3    

24  Earthy y a 0 0.02 0.50 x 0.40 10R 3/3    

25  Earthy y a 0 0.04 0.40 x 0.30 10R 3/3    

26  Earthy y a 0 0.03 0.50 x 0.40 2.5YR 3/3    

27  Earthy y a 0 0.11 0.80 x 0.50 10R 3/2    

28  Earthy y a 0 0.01 0.40 x 0.30 5YR 4/2    
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29  Earthy y a 0 0.01               0.30 x 0.30 10R 3/4    

30  Earthy y a 0 0.02 0.30 x 0.30 5YR 3/3    

31  Earthy y a 0 0.02 0.35 x 0.30 10R 3/3    

32  Earthy y a 0 0.02 0.60 x 0.20 10R 3/2    

33  Earthy y a 0 0.01 0.30 x 0.25 10R 3/2    

34  Earthy y a 0 <0.01 0.30 x 0.30 2.5YR 4/3    

35  Metallic/Columnar y a 0 0.99 1.50 x 1.00 x 0.70 2.5YR 4/2 10R 3/3   

36  Metallic/Columnar y a 0 0.20 1.00 x 0.35 2.5YR 3/3    

37  Metallic/Columnar y a 0 0.40 0.95 x 0.65 x 0.30 2.5YR 2.5/2    

38  Metallic/Columnar y a 0 0.35 1.00 x 0.60 2.5YR 2.5/2 2.5YR 3/1 10R 2.5/1  

39  Metallic/Columnar y a 0 0.06 0.70 x 0.40 10R 3/2    

40  Metallic/Columnar y a 0 0.03 0.60 x 0.20 2.5YR 3/2    

41  Metallic/Columnar y a 0 0.02 0.45 x 0.20 10R 3/2    

42  Metallic/Columnar y a 0 0.02 0.45 x 0.20 10R 3/3    

43  Metallic/Columnar y a 0 0.02 0.25 x 0.225 2.5YR 2.5/2    

44  Metallic/Columnar y a 0 0.03 0.60 x 0.20 2.5YR 2.5/2    

45  Metallic/Columnar y a 0 0.02 0.35 x 0.35 x 0.20 2.5YR 3/2    

46  Metallic/Columnar y a 0 <0.01 0.20 x 0.20 2.5YR 3/3    

 

 

             A-12.  Feature 32:    95.56.37.50    (12-B-1036)    “Light sand fill excavated; DC/LM 11/24/1995; flotation 7 buckets”      
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Earthy y   c 0 0.18 0.90 x 0.50 2.5YR 4/3 10R 3/2   

2  Earthy y c 0 0.04 0.30 x 0.20 2.5YR 3/3    

3  Earthy y c 0 0.04 0.40 x 0.30 2.5YR 3/3    

4  Earthy y c 0 0.02 0.25 x 0.20 5YR 3/3    

5  Earthy y c 0 0.03 0.40 x 0.30 5YR 3/2    

6  Earthy y c 0 0.01 0.50 x 0.30 2.5YR 3/4    

7  Metallic/columnar y b 0 0.01 0.40 x 0.25 2.5YR 3/4   rusty 

 

 

            A-13.  Feature 32:  95.56.37.60     (12-B-1036)    “West wall boundary and floor clean-up, W ½; 2 buckets floted;   

                      Excavated DC/LM  11/29/1995”    
 Texture Magnetic? 

y or n 
a, b, or 

c 
Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Blocky/granular n  0 0.19 0.75 x 0.50 2.5YR 3/3 10R 3/6   

2  Blocky/granular n  0 0.39 1.00 x 0.70 5YR 4/2 10R 3/4   

3  Earthy y b 0 0.02 0.30 x 0.20 2.5YR 3/4    

4  Earthy y b 0 0.03 0.30 x 0.30 10R 2.5/2    

5  Earthy y b 0 0.07 0.60 x 0.40 10R 2.5/1    

6  Earthy y b 0 0.04 0.40 x 0.40 10R 2.5/2    

7  Earthy y b 0 0.02 0.25 x 0.25 10R 3/4    
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8  Metallic/columnar y b 0 0.04 0.40 x 0.40 7.5YR 3/1   rusty 

 

 

           A-14.  Feature 32:  95.56.37.62 (light fraction), .63-.72   (12-B-1036)  “W ½  to 22 cm bd, defining western margin;  

                      Excavated DC/LM 11/24/1995” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Metallic/columnar y b 0 0.04 0.70 x 0.20 5YR 3/2    

2  Metallic/columnar y b 0 0.05 0.60 x 0.40 10R 3/2    

3  Metallic/columnar y b 0 0.07 0.40 x 0.35 2.5YR 3/4 10R 3/2   

4  Metallic/columnar y b 0 0.27 0.80 x 0.75 2.5YR 3/2    

5  Metallic/columnar y b 0 0.02 0.25 x 0.25 5YR 3/2    

6  Metallic/columnar y b 0 0.04 0.60 x 0.325 2.5YR 3/2 2.5YR 5/6   

7  Metallic/columnar y b 0 0.78 1.60 x 0.95 2.5YR 3/2 7.5YR 7/1 10R 3/2  

8  Metallic/columnar y b 0 0.10 0.55 x 0.40 10R 3/1    

9  Metallic/columnar y b 0 0.07 0.50 x 0.40 2.5YR 3/1 5YR 3/3   

10  Metallic/columnar y b 0 0.03 0.30 x 0.25 7.5YR 3/2    

11  Metallic/columnar y b 0 0.02 0.30 x 0.20 5YR 4/2    

12  Metallic/columnar y b 0 0.02 0.30 x 0.25 5YR 4/2    

13  Metallic/columnar y b 0 0.04 0.60 x 0.30 10R 3/1    

14  Metallic/columnar y b 0 0.03 0.30 x 0.20 2.5YR 3/2    

15  Metallic/columnar y b 0 0.04 0.40 x 0.30 2.5YR 3/3    

16  Metallic/columnar y b 0 0.09 0.60 x 0.50 2.5YR 2.5/2    

17  Metallic/columnar y b 0 0.05 0.60 x 0.25 2.5YR 3/2    

18  Metallic/columnar y b 0 0.03 0.40 x 0.30 2.5YR 2.5/1    

19  Metallic/columnar y b 0 0.06 0.65 x 0.60 2.5YR 4/2    

20  Metallic/columnar y b 0 0.01 0.40 x 0.30 2.5YR 3/3    

21  Metallic/columnar y b 0 0.40 0.60 x 0.40 5YR 3/2 5YR 4/3   

22  Metallic/columnar y b 0 0.03 0.50 x 0.25 10R 4/3    

23  Metallic/columnar y b 0 0.01 0.475 x 0.40 2.5YR 3/3    

24  Metallic/columnar y b 0 0.02 0.45 x 0.20 2.5YR 3/3    

25  Metallic/columnar y b 0 0.01 0.25 x 0.20 7.5YR 3/2    

26  Metallic/columnar y b 0 0.04 0.50 x 0.30 2.5YR 3/2    

27  Metallic/columnar y b 0 0.03 0.40 x 0.30 2.5YR 3/1    

28  Metallic/columnar y b 0 0.01 0.25 x 0.25 10R 3/2    

29  Metallic/columnar y b 0 0.04 0.40 x 0.325 5YR 4/4    

30  Metallic/columnar y b 0 0.03 0.40 x 0.30 10R 3/3    

31  Metallic/columnar y b 0 0.01 0.30 x 0.25 2.5YR 3/2    

32  Metallic/columnar y b 0 0.03 0.45 x 0.40 5YR 4/1    

33  Metallic/columnar y b 0 0.01 0.40 x 0.20 2.5YR 3/2    

34  Metallic/columnar y b 0 0.02 0.35 x 0.30 2.5YR 3/2    

35  Metallic/columnar y b 0 0.40 0.50 x 0.30 10R 2.5/2    

36  Metallic/columnar n  0 0.24 1.10 x 0.60 2.5YR 4/2    
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           A-15.  Feature 29B/32:   95.56.37.66  (12-B-1036)  “West ½ to 22 cm bd defining western margin;  

                              Excavated 11/24/1995  DC/LM;  Ocher”    
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/blocky y c 0 0.02 0.35 x 0.30 7.5YR 4/3 7.5YR 5/4   

2  Granular/blocky y   c 0 0.03 0.45 x 0.20 7.5YR 4/4 7.5YR 6/6   

3  Granular/blocky y c 0 0.02 0.30 x 0.30 7.5YR 4/4    

4  Granular/blocky y c 0 0.01 0.20 x 0.20 7.5YR 4/4    

5  Granular/blocky y c 0 0.03 0.50 x 0.30 7.5YR 4/3    

6  Granular/blocky y c 0 0.05 0.45 x 0.40 7.5YR 4/2 7.5YR 6/6   

7  Granular/blocky y c 0 0.05 0.50 x 0.40 7.5YR 4/3 7.5YR 6/4   

8  Granular/blocky y c 0 0.08 0.60 x 0.60 x 0.60 5YR 4/2 7.5YR 5/8   

9  Granular/blocky y c 0 0.01 0.25 x 0.20 7.5YR 4/3 7.5YR 5/8   

10  Granular/blocky y c 0 0.02 0.45 x 0.20 7.5YR 4/4    

11  Granular/blocky y c 0 0.06 0.60 x 0.50 x 0.50 7.5YR 3/3 7.5YR 7/6   

12  Granular/blocky y c 0 0.07 0.50 x 0.50 7.5YR 4/2 7.5YR 6/6   

13  Granular/blocky y c 0 0.015 0.35 x 0.20 7.5YR 4/3 7.5YR 5/6   

14  Granular/blocky y c 0 0.04 0.65 x 0.35 7.5YR 4/3 7.5YR 8/4   

15  Granular/blocky y c 0 0.02 0.35 x 0.35 7.5YR 4/4 7.5YR 7/8   

16  Granular/blocky y c 0 0.02 0.35 x 0.35 7.5YR 4/3 7.5YR 7/6   

17  Granular/blocky y c 0 0.01 0.30 x 0.30 7.5YR 8/6    

18  Granular/blocky y c 0 0.02 0.45 x 0.25 7.5YR 4/4    

19  Granular/blocky y c 0 0.10 0.85 x 0.30 7.5YR 5/6    

20  Granular/blocky y c 0 0.04 0.50 x 0.45 7.5YR 4/6 7.5YR 7/8   

21  Granular/blocky y c 0 0.01 0.35 x 0.20 7.5YR 3/4    

22  Granular/blocky y c 0 0.02 0.30 x 0.30 7.5YR 4/6    

23  Granular/blocky y c 0 0.02 0.40 x 0.40 7.5YR 5/6    

24  Granular/blocky y c 0 0.05 0.50 x 0.45 7.5YR 5/8    

25  Granular/blocky y c 0 0.01 0.30 x 0.30 7.5YR 3/3    

26  Granular/blocky y c 0 <0.01 0.20 x 0.10 7.5YR 5/6    

27  Granular/blocky y c 0 0.01 0.30 x 0.20 7.5YR 3/3 7.5YR 5/6   

28  Granular/blocky y c 0 0.02 0.35 x 0.30 7.5YR 4/3    

29  Granular/blocky y c 0 0.02 0.40 x 0.30 7.5YR 4/4    

30  Granular/blocky y c 0 0.02 0.45 x 0.25 7.5YR 4/4    

31  Granular/blocky y c 0 0.02 0.35 x 0.30 7.5YR 4/6    

32  Granular/blocky y c 0 0.02 0.45 x 0.40 7.5YR 4/4 7.5YR 5/6   

33  Granular/blocky y c 0 0.03 0.50 x 0.35 7.5YR 4/3    

34  Granular/blocky y c 0 0.03 0.45 x 0.45 7.5YR 4/3    

35  Granular/blocky n  0 0.03 0.40 x 0.30 5YR 5/4    

36  Granular/blocky n  0 0.04 0.45 x 0.40 7.5YR 5/6    

37  Granular/blocky n  0 0.03 0.35 x 0.35 x 0.35 7.5YR 4/4    

38  Granular/blocky n  0 0.02 0.40 x 0.30 7.5YR 5/4    

39  Granular/blocky n  0 0.02 0.40 x 0.20 7.5YR 5/4    

40  Granular/blocky n  0 0.02 0.30 x 0.25 7.5YR 5/3    
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41  Earthy y a 0 0.21 1.00 x 0.90 2.5YR 3/2    

42  Earthy y a 0 0.13 0.7 x 0.65 x 0.65 10R 3/2    

43  Earthy y a 0 0.09 0.50 x 0.50 10R 4/2 10R 4/4   

44  Earthy y a 0 0.07 0.50 x 0.35 10R 3/2    

45  Earthy y a 0 0.09 0.60 x 0.55 10R 3/1 10R 3/4   

46  Earthy y a 0 0.02 0.40 x 0.25 10R 3/3    

47  Earthy y a 0 0.01 0.30 x 0.30 10R 3/4    

48  Earthy y a 0 0.02 0.35 x 0.25 10R 3/4    

49  Earthy y a 0 0.07 0.70 x 0.50 7.5YR 4/3    

50  Earthy y a 0 0.02 0.30 x 0.30 5YR 4/2    

51  Earthy y a 0 0.02 0.30 x 0.25 5YR 4/2    

52  Earthy y a 0 0.01 0.25 x 0.25 5YR 3/2    

53  Earthy y a 0 0.01 0.20 x 0.20 5YR 3/2    

54  Earthy y a 0 0.02 0.30 x 0.30 5YR 3/3    

55  Earthy y a 0 0.01 0.35 x 0.20 5YR 3/1    

56  Earthy y a 0 0.02 0.40 x 0.35 5YR 3/3    

57  Earthy y a 0 0.02 0.30 x 0.30 5YR 3/3    

58  Earthy y a 0 0.01 0.25 x 0.25 5YR 3/3    

59  Earthy y a 0 0.04 0.60 x 0.40 5YR 3/2    

60  Earthy y a 0 0.02 0.30 x 0.30 x 0.30 5YR 3/3    

61  Earthy y a 0 0.03 0.50 x 0.30 5YR 4/2    

62  Earthy y a 0 0.05 0.50 x 0.40 5YR 3/3    

63  Earthy y a 0 0.02 0.35 x 0.30 5YR 3/2    

64  Earthy y a 0 0.02 0.25 x 0.25 5YR 3/3    

65  Earthy y a 0 0.01 0.30 x 0.30 5YR 3/3    

66  Earthy y a 0 0.02 0.25 x 0.25 5YR 4/3    

67  Earthy n  0 0.05 0.50 x 0.30 7.5YR 5/2    

68  Earthy n  0 0.01 0.30 x 0.30 5YR 4/2    

69  Earthy n  0 0.12 0.60 x 0.50 7.5YR 4/6    

 

 

 

    A-16.   Feature 29B/32:     95.56.37.79     (12-B-1036) 
 Texture  Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/Blocky n  0 0.06 0.50 x 0.50 7.5YR 4/3   Streak: 
yellow-brown 

2  Granular/Blocky n  0 0.08 0.80 x 0.50 7.5YR 4/2 7.5YR 8/4  “ 

3  Granular/Blocky n  0 0.08 0.70 x 0.60 7.5YR 4/3   “ 

4  Granular/Blocky n  0 0.13 0.80 x 0.60 7.5YR 4/3   “ 

5  Granular/Blocky n  0 0.18 0.80 x 0.70 7.5YR 3/4 7.5YR 4/2 7.5YR 7/8 “ 

6  Granular/Blocky n  0 0.53 1.50 x 1.00 7.5YR 3/4 7.5YR 8/6  “ 

7  Granular/Blocky n  0 0.12 0.80 x 0.60 7.5YR 4/3 7.5YR 5/6  “ 

8  Granular/Blocky n  0 0.04 0.45 x 0.40 7.5YR 4/3   “ 
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9  Granular/Blocky n  0 0.04 0.45 x 0.40 7.5YR 4/6   “ 

10  Granular/Blocky n  0 0.02 0.20 x 0.20 7.5YR 4/4   Streak: 
yellow-brown 

11  Granular/Blocky n  0 0.04 0.40 x 0.40 7.5YR 4/3   “ 

12  Granular/Blocky n  0 0.02 0.25 x 0.20 7.5YR 4/3   “ 

13  Granular/Blocky n  0 0.04 0.40 x 0.40 7.5YR 4/4   “ 

14  Granular/Blocky n  0 0.05 0.70 x 0.50 7.5YR 4/3   “ 

15  Granular/Blocky n  0 0.04 0.50 x 0.35 7.5YR 5/4   “ 

16  Granular/Blocky n  0 0.03 0.40 x 0.30 7.5YR 4/4   “ 

17  Granular/Blocky n  0 0.07 0.70 x 0.50 7.5YR 4/6   “ 

18  Granular/Blocky n  0 0.18 0.60 x 0.60 7.5YR 4/4 7.5YR 6/6  “ 

19  Granular/Blocky n  0 0.06 0.60 x 0.50 7.5YR 4/4   “ 

20  Granular/Blocky n  0 0.08 0.50 x 0.45 7.5YR 5/6   “ 

21  Granular/Blocky n  0 0.13 0.50 x 0.40 7.5YR 5/4 7.5YR 6/6  “ 

22  Granular/Blocky n  0 0.04 0.70 x 0.60 7.5YR 4/3   “ 

23  Granular/Blocky n  0 0.08 0.45 x 0.35 7.5YR 4/3   “ 

24  Granular/Blocky n  0 0.09 0.95 x 0.60 7.5YR 3/4 7.5YR 4/4 7.5YR 7/8 “ 

25  Granular/Blocky n  0 0.08 0.50 x 0.45 7.5YR 4/3 7.5YR 5/6  “ 

26  Granular/Blocky n  0 0.07 0.60 x 0.60 7.5YR 4/3 7.5YR 6/8  “ 

27  Granular/Blocky n  0 0.02 0.40 x 0.20 7.5YR 4/3 7.5YR 7/6  “ 

28  Granular/Blocky n  0 0.03 0.45 x 0.45 7.5YR 4/3   “ 

29  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/4   “ 

30  Granular/Blocky n  0 0.01 0.40 x 0.20 7.5YR 4/6   “ 

31  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/6   “ 

32  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/4 7.5YR 4/6  “ 

33  Granular/Blocky n  0 0.06 0.50 x 0.50 7.5YR 4/3 7.5YR 8/6  “ 

34  Granular/Blocky n  0 0.06 0.60 x 0.50 7.5YR 5/6 7.5YR 7/8  “ 

35  Granular/Blocky n  0 0.05 0.50 x 0.40 7.5YR 4/3 7.5YR 7/8  “ 

36  Granular/Blocky n  0 0.005 0.30 x 0.10 7.5YR 4/4   “ 

37  Granular/Blocky n  0 0.03 0.325 x 0.30 7.5YR 3/4   “ 

38  Granular/Blocky n  0 0.03 0.40 x 0.40 7.5YR 4/3   “ 

39  Granular/Blocky n  0 0.025 0.40 x 0.40 7.5YR 4/3 7.5YR 6/6  “ 

40  Granular/Blocky n  0 0.02 0.25 x 0.25 7.5YR 4/4   “ 

41  Granular/Blocky n  0 0.07 0.60 x 0.40 7.5YR 4/6 7.5YR 5/6  “ 

42  Granular/Blocky n  0 0.07 0.70 x 0.50 7.5YR 4/4 7.5YR 7/8  “ 

43  Granular/Blocky n  0 0.04 0.30 x 0.30 7.5YR 4/3   “ 

44  Granular/Blocky n  0 0.05 0.50 x 0.40 7.5YR 4/3   “ 

45  Granular/Blocky n  0 0.06 0.60 x 0.40 5YR 4/2   “ 

46  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/4   “ 

47  Granular/Blocky n  0 0.02 0.40 x 0.30 7.5YR 3/4   “ 

48  Granular/Blocky n  0 0.015 0.50 x 0.30 7.5YR 4/4   “ 

49  Granular/Blocky n  0 0.03 0.50 x 0.50 7.5YR 4/2 7.5YR 7/6  “ 

50  Granular/Blocky n  0 0.03 0.50 x 0.50 7.5YR 4/2   “ 

51  Granular/Blocky n  0 0.02 0.50 x 0.40 7.5YR 4/4   “ 

52  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/4   “ 
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53  Granular/Blocky n  0 0.03 0.40 x 0.40 7.5YR 4/4   “ 

54  Granular/Blocky n  0 0.02 0.50 x 0.35 7.5YR 4/4   “ 

55  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/4   “ 

56  Granular/Blocky n  0 0.03 0.40 x 0.35 7.5YR 3/4   “ 

57  Granular/Blocky n  0 0.03 0.40 x 0.35 7.5YR 4/4   “ 

58  Granular/Blocky n  0 0.05 0.50 x 0.50 7.5YR 4/3   “ 

59  Granular/Blocky n  0 0.04 0.50 x 0.40 7.5YR 3/4   “ 

60  Granular/Blocky n  0 0.04 0.40 x 0.40 7.5YR 4/6   “ 

61  Granular/Blocky n  0 0.015 0.40 x 0.20 7.5YR 4/3   “ 

62  Granular/Blocky n  0 0.02 0.35 x 0.35 7.5YR 3/4   “ 

63  Granular/Blocky n  0 0.025 0.40 x 0.35 7.5YR 4/4 7.5YR 5/6  “ 

64  Granular/Blocky n  0 0.02 0.40 x 0.30 7.5YR 4/3   “ 

65  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/4   “ 

66  Granular/Blocky n  0 0.01 0.20 x 0.20 7.5YR 4/3   “ 

67  Granular/Blocky n  0 <0.01 0.30 x 0.30 7.5YR 4/2   “ 

68  Granular/Blocky n  0 0.015 0.40 x 0.30 7.5YR 6/6   “ 

69  Granular/Blocky n  0 0.03 0.30 x 0.30 7.5YR 4/4   “ 

70  Granular/Blocky n  0 0.02 0.20 x 0.20 7.5YR 4/3   “ 

71  Granular/Blocky n  0 0.01 0.50 x 0.30 7.5YR 5/6   “ 

72  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/4   “ 

73  Granular/Blocky n  0 0.02 0.40 x 0.30 7.5YR 4/3   “ 

74  Granular/Blocky n  0 0.01 0.50 x 0.40 7.5YR 4/3   “ 

75  Granular/Blocky n  0 0.01 0.25 x 0.25 7.5YR 4/3   “ 

76  Granular/Blocky n  0 0.03 0.35 x 0.25 7.5YR 4/3 7.5YR 5/6  “ 

77  Granular/Blocky n  0 0.01 0.25 x 0.25 7.5YR 4/3   “ 

78  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 3/4   “ 

79  Granular/Blocky n  0 0.01 0.45 x 0.45 7.5YR 4/4   “ 

80  Granular/Blocky n  0 0.02 0.40 x 0.40 7.5YR 4/3   “ 

81  Granular/Blocky n  0 0.04 0.45 x 0.45 7.5YR 4/3 7.5YR 4/4  “ 

82  Granular/Blocky n  0 0.02 0.60 x 0.30 7.5YR 4/4   “ 

83  Granular/Blocky n  0 0.02 0.50 x 0.40 7.5YR 4/4   “ 

84  Granular/Blocky n  0 0.04 0.50 x 0.45 7.5YR 4/6   “ 

85  Granular/Blocky n  0 0.01 0.20 x 0.20 7.5YR 4/6   “ 

86  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/6   “ 

87  Granular/Blocky n  0 0.015 0.30 x 0.30 7.5YR 4/6   “ 

88  Granular/Blocky n  0 0.02 0.30 x 0.25 7.5YR 4/4   “ 

89  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/4   “ 

90  Granular/Blocky n  0 0.04 0.70 x 0.35 7.5YR 3/4   “ 

91  Granular/Blocky n  0 0.02 0.40 x 0.30 7.5YR 7/8   “ 

92  Granular/Blocky n  0 0.03 0.35 x 0.35 7.5YR 4/4   “ 

93  Granular/Blocky n  0 0.03 0.40 x 0.40 7.5YR 3/4 7.5YR 4/4  “ 

94  Granular/Blocky n  0 0.05 0.45 x 0.45 7.5YR 3/4 7.5YR 6/8  “ 

95  Granular/Blocky n  0 0.02 0.40 x 0.35 7.5YR 5/4 7.5YR 7/6  “ 

96  Granular/Blocky n  0 0.015 0.25 x 0.25 7.5YR 4/6   “ 

97  Granular/Blocky n  0 0.075 0.60 x 0.40 7.5YR 4/3 7.5YR 7/8  “ 
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98  Granular/Blocky n  0 0.045 0.50 x 0.40 7.5YR 5/4 7.5YR 5/8  “ 

99  Granular/Blocky n  0 0.02 0.35 x 0.30 7.5YR 5/4   “ 

100  Granular/Blocky n  0 0.06 0.70 x 0.35 7.5YR 4/4 7.5YR 6/8  “ 

101  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/3   “ 

102  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 4/6   “ 

103  Granular/Blocky n  0 <0.01 0.35 x 0.30 7.5YR 4/3   “ 

104  Granular/Blocky n  0 0.02 0.30 x 0.30 5YR 3/3   “ 

105  Granular/Blocky n  0 0.01 0.40 x 0.40 5YR 4/4   “ 

106  Granular/Blocky n  0 0.01 0.40 x 0.30 7.5YR 4/4   “ 

107  Granular/Blocky n  0 0.01 0.20 x 0.20 7.5YR 4/4   “ 

108  Granular/Blocky n  0 0.01 0.40 x 0.30 5YR 4/4   “ 

109  Granular/Blocky n  0 0.01 0.325 x 0.20 7.5YR 4/3   “ 

110  Granular/Blocky n  0 0.02 0.40 x 0.30 5YR 4/3   “ 

111  Granular/Blocky n  0 0.01 0.30 x 0.25 7.5YR 4/4   “ 

112  Granular/Blocky n  0 0.03 0.40 x 0.30 7.5YR 4/6   “ 

113  Granular/Blocky n  0 0.02 0.30 x 0.30 7.5YR 4/4   “ 

114  Granular/Blocky n  0 0.01 0.35 x 0.25 7.5YR 4/4   “ 

115  Granular/Blocky n  0 0.03 0.40 x 0.40 7.5YR 4/4   “ 

116  Granular/Blocky n  0 0.03 0.45 x 0.40 7.5YR 6/6   “ 

117  Granular/Blocky n  0 0.025 0.40 x 0.30 7.5YR 4/4   “ 

118  Granular/Blocky n  0 0.03 0.40 x 0.30 7.5YR 3/4   “ 

119  Granular/Blocky n  0 0.025 0.35 x 0.30 7.5YR 4/4   “ 

120  Granular/Blocky n  0 0.02 0.30 x 0.30 x 0.30 7.5YR 4/4   “ 

121  Granular/Blocky n  0 0.01 0.30 x 0.25 7.5YR 4/4   “ 

122  Granular/Blocky n  0 0.03 0.50 x 0.30 7.5YR 4/4   “ 

123  Granular/Blocky n  0 0.01 0.25 x 0.25 7.5YR 4/3   “ 

124  Granular/Blocky n  0 0.01 0.30 x 0.30 7.5YR 5/6   “ 

125  Granular/Blocky n  0 0.01 0.25 x 0.25 7.5YR 4/6   “ 

126  Earthy y a 0 0.42 1.10 x .80 x .60 5YR 3/2   Streak: 
reddish-
brown 

127  Earthy y a 0 0.27 1.00 x 0.60 5YR 3/2   “ 

128  Earthy y a 0 0.28 1.10 x 0.80 5YR 3/2   “ 

129  Earthy y a 0 0.33 1.00 x 0.85 2.5YR 3/4 5YR 3/1  “ 

130  Earthy y a 0 0.06 0.50 x 0.50 2.5YR 4/2   “ 

131  Earthy y a 0 0.22 0.90 x 0.50 10R 3/2   “ 

132  Earthy y a 0 0.14 0.80 x 0.60 10R 3/2   “ 

133  Earthy y a 0 0.06 0.60 x 0.30 2.5YR 3/1   “ 

134  Earthy y a 0 0.03 0.50 x 0.40 2.5YR 3/2   “ 

135  Earthy y a 0 0.02 0.30 x 0.30 5YR 3/2   “ 

136  Earthy y a 0 0.05 0.40 x 0.40 2.5YR 3/2   “ 

137  Earthy y a 0 0.08 0.90 x 0.40 2.5YR 4/3   “ 

138  Earthy y a 0 0.05 0.60 x 0.45 10R 3/1   “ 

139  Earthy y a 0 0.05 0.65 x 0.40 2.5YR 3/2   “ 

140  Earthy y a 0 0.03 0.40 x 0.30 5YR 3/2 5YR 4/6  “ 
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141  Earthy y a 0 0.025 0.35 x 0.35 10R 3/1   “ 

142  Earthy y a 0 0.03 0.45 x 0.40 5YR 4/3   “ 

143  Earthy y a 0 0.01 0.35 x 0.30 2.5YR 3/4   “ 

144  Earthy y a 0 0.02 0.40 x 0.35 2.5YR 3/1   “ 

145  Earthy y a 0 0.015 0.70 x 0.50 2.5YR 3/3   “ 

146  Earthy y a 0 0.06 0.45 x 0.30 2.5YR 3/2   “ 

147  Earthy y a 0 0.02 0.45 x 0.40 2.5YR 3/2   “ 

148  Earthy y a 0 0.04 0.40 x 0.30 5YR 3/3   “ 

149  Earthy y a 0 0.025 0.45 x 0.25 2.5YR 3/3   “ 

150  Earthy y a 0 0.03 0.60 x 0.60 2.5YR 3/4   “ 

151  Earthy y a 0 0.05 0.50 x 0.50 5YR 3/2   “ 

152  Earthy y a 0 0.05 0.30 x 0.30 5YR 4/2   “ 

153  Earthy y a 0 0.01 0.70 x 0.50 2.5YR 3/3   “ 

154  Earthy y a 0 0.08 0.60 x 0.50 5YR 3/2   “ 

155  Earthy y a 0 0.07 0.45 x 0.30 2.5YR 4/2   “ 

156  Earthy y a 0 0.025 0.30 x 0.30 2.5YR 3/2   “ 

157  Earthy y a 0 0.02 0.50 x 0.40 5YR 3/1   “ 

158  Earthy y a 0 0.02 0.40 x 0.25 5YR 3/3   “ 

159  Earthy y a 0 0.02 0.40 x 0.30 2.5YR 3/2   “ 

160  Earthy y a 0 0.01 0.40 x 0.30 5YR 3/2   “ 

161  Metallic/irregular y c 0 0.02 0.50 x 0.40 5YR 3/3   Streak: 
Yellow- to 
Reddish-
brown 

162  Metallic/irregular y c 0 0.03 0.50 x 0.40 7.5YR 4/3 7.5YR 5/6  “ 

163  Metallic/irregular y c 0 0.01 0.40 x 0.40  7.5YR 4/4   “ 

164  Metallic/irregular y c 0 0.02 0.30 x 0.25 5YR 3/3   “ 

165  Metallic/irregular y c 0 0.01 0.30 x 0.30 7.5YR 4/3 7.5YR 6/8  “ 

 

 

            A-17.   Feature 32:     95.56.37.90     (12-B-1036)   “West to 35 cm bd; bottom; excavated DC/LM 11/24/1995” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/blocky y b 0 0.02 0.30 x 0.30 7.5YR 4/3   Streak: brown 

2  Granular/blocky y b 0 0.01 0.30 x 0.30 7.5YR 4/4   “ 

3  Granular/blocky y b 0 0.01 0.30 x 0.20 7.5YR 4/4   “ 

4  Granular/blocky y b 0 0.03 0.40 x 0.35 7.5YR 4/3 7.5YR 6/6  “ 

5  Earthy y a 0 0.03 0.45 x 0.30 5YR 3/3   Streak: reddish 
brown 

 

             A-18.  Feature 29B/32:        95.56.37.100   (12-B-1036)     “East ½; top to 20 cm bd; light fraction; DRC 11/26/1995” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 
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1  Granular/blocky y b 0 0.035 0.50 x 0.35 5YR 3/4 5YR 4/6  Streak: brown 

2  Granular/blocky y b 0 0.01 0.30 x 0.30 5YR 4/4   “ 

3  Granular/blocky y b 0 0.01 0.40 x 0.25 7.5YR 3/3   “ 

4  Granular/blocky y b 0 0.015 0.30 x 0.30 5YR 4/2   “ 

5  Granular/blocky y b 0 0.015 0.40 x 0.30 5YR 4/3   “ 

6  Granular/blocky y b 0 0.02 0.40 x 0.35 7.5YR 4/4   “ 

7  Granular/blocky y b 0 0.02 0.25 x 0.25 7.5YR 3/4   “ 

8  Granular/blocky y b 0 0.01 0.20 x 0.20 5YR 4/4   “ 

9  Granular/blocky y b 0 0.015 0.20 x 0.20 7.5YR 4/4   “ 

10  Granular/blocky y b 0 0.01 0.30 x 0.30 7.5YR 6/6   “ 

11  Granular/blocky y b 0 0.025 0.40 x 0.40 7.5YR 4/4 7.5YR 5/8  “ 

12  Granular/blocky y b 0 0.015 0.30 x 0.30 7.5YR 3/3   “ 

13  Earthy y a 0 0.06 0.50 x 0.40 10R 3/2 10R 3/4  Streak: 
reddish-
brown 

14  Earthy y a 0 0.01 0.30 x 0.30 10R 3/2   “ 

15  Earthy y a 0 0.03 0.30 x 0.30 10R 3/1   “ 

16  Earthy y a 0 0.01 0.20 x 0.20 10R 3/3   “ 

17  Earthy y a 0 0.025 0.50 x 0.30 10R 3/3   “ 

18  Earthy y a 0 0.03 0.45 x 0.30 10R 3/1   “ 

19  Earthy y a 0 0.02 0.50 x 0.30 10R 3/3 10R 4/3  “ 

20  Earthy y a 0 0.01 0.20 x 0.20 10R 3/1 10R 3/3  “ 

21  Earthy y a 0 0.015 0.30 x 0.30 10R 3/1   “ 

22  Earthy y a 0 0.03 0.40 x 0.30 10R 3/3 10R 3/6  “ 

23  Metallic/irregular y a 0 0.03 0.60 x 0.30 10R 3/1 10R 3/4  Streak: Rusty-
brown 

24  Metallic/irregular y a 0 0.01 0.30 x 0.30 10R 3/4   “ 

25  Metallic/irregular y a 0 0.06 0.80 x 0.40 2.5YR 4/3 5YR 3/6  “ 

26  Metallic/irregular y a 0 0.01 0.45 x 0.25 5YR 4/2 7.5YR 4/2  “ 

 

 

 

                  A-19.  Feature 32/29B:      95.56.37.105     (12-B-1036)      “North ½,  10-15 cm bd; Excavator BM” 
 Texture Magnetic? 

 
y or n 

a, b, or 
c 

Gauss 
+, -, or 

0 

Weight 
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/blocky   y c 0 0.12 0.60 x 0.50 5YR 3/3   Streak: yellow 
& brown 

2  Granular/blocky y c 0 0.05 0.50 x 0.40 2.5YR 3/3   “ 

3  Granular/blocky y c 0 0.06 0.40 x 0.40 2.5YR 3/3   “ 

4  Granular/blocky y c 0 0.02 0.30 x 0.30 2.5YR 3/3   “ 

5  Granular/blocky y c 0 0.03 0.45 x 0.30 5YR 3/3   “ 

6  Granular/blocky y c 0 0.09 0.65 x 0.50 2.5YR 2.5/2 2.5YR 5/8  “ 

7  Granular/blocky y c 0 0.03 0.40 x 0.40 2.5YR 4/4 2.5YR 5/6  “ 
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8  Granular/blocky y c 0 0.02 0.30 x 0.20 2.5YR 3/3   “ 

9  Granular/blocky y c 0 0.01 0.30 x 0.30 2.5YR 3/4   “ 

10  Earthy y               a 0 0.03 0.30 x 0.30 10R 4/4   Streak: brown 

11  Earthy y               a 0 0.18 0.90 x 0.50 10R 3/2 10R 4/8  “ 

12  Earthy y               a 0 0.20 1.00 x 0.90 10R 3/3   “ 

13  Earthy y               a 0 0.01 0.30 x 0.30 10R 4/3   “ 

14  Earthy y               a 0 0.17 1.00 x 0.70 10R 3/3   “ 

15  Earthy y               a 0 0.12 0.70 x 0.50 10R 3/1 10R 3/4  “ 

16  Earthy y               a 0 0.10 0.80 x 0.60 10R 3/2 10R 3/4  “ 

17  Earthy y               a 0 0.08 0.60 x 0.50 5YR 4/3   “ 

18  Earthy y               a 0 0.09 0.70 x 0.60 2.5YR 3/2   “ 

19  Earthy y               a 0 0.09 1.00 x 0.70 5YR 3/2 10R 3/3  “ 

20  Earthy y               a 0 0.02 0.30 x 0.30 10R 2.5/2   “ 

21  Earthy y               a 0 0.02 0.30 x 0.25 10R 3/3   “ 

22  Earthy y               a 0 0.20 0.90 x 0.70 10R 3/4   “ 

23  Earthy y               a 0 0.11 0.60 x 0.50 10R 3/2   “ 

24  Earthy y             a 0 0.07 0.70 x 0.40 2.5YR 4/3   “ 

25  Earthy y     a 0 0.24 1.50 x 0.70 2.5YR 3/3 10R 3/3  “ 

26  Earthy y a 0 0.05 0.70 x 0.45 2.5YR 3/3   “ 

27  Earthy y a 0 0.05 0.80 x 0.80 2.5YR 3/2   “ 

28  Earthy y a 0 0.05 0.50 x 0.50 2.5YR 3/2   “ 

29  Earthy y a 0 0.04 0.40 x 0.30 2.5YR 3/2   “ 

30  Earthy y a 0 0.03 0.60 x 0.30 2.5YR 3/3   “ 

31  Earthy y a 0 0.045 0.50 x 0.50 2.5YR 3/4   “ 

32  Earthy y a 0 0.03 0.70 x 0.70 10R 3/4   “ 

33  Earthy y a 0 0.02 0.50 x 0.50 10R 3/4   “ 

34  Earthy y a 0 0.05 0.60 x 0.30 2.5YR 4/3   “ 

35  Earthy y a 0 0.02 0.35 x 0.35 10R 3/4   “ 

36  Earthy y a 0 0.06 0.70 x 0.50 10R 3/4   “ 

37  Earthy y a 0 0.08 0.40 x 0.40 10R 3/1   “ 

38  Earthy y a 0 0.045 0.50 x 0.40 5YR 3/2   “ 
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39  Earthy y a 0 0.08 0.60 x 0.50 2.5YR 3/3   “ 

40  Earthy y a 0 0.015 0.30 x 0.20 10R 3/4   “ 

41  Earthy y a 0 0.02 0.30 x 0.20 10R 3/4   “ 

42  Earthy y a 0 0.02 0.30 x 0.20 10R 3/3   “ 

43  Earthy y a 0 0.075 0.80 x 0.40 5YR 3/3   “ 

44  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/4   “ 

45  Earthy y a 0 0.04 0.40 x 0.25 10R 3/2   “ 

46  Earthy y a 0 0.05 0.60 x 0.50 2.5YR 3/2   “ 

47  Earthy y a 0 0.06 0.50 x 0.40 2.5YR 3/4   “ 

48  Earthy y a 0 0.06 0.55 x 0.20 2.5YR 4/4   “ 

49  Earthy y a 0 0.06 0.50 x 0.40 10R 4/4 10R 6/1  “ 

50  Earthy y a 0 0.04 0.425 x 0.30 2.5YR 4/2   “ 

51  Earthy y a 0 0.02 0.35 x 0.30 2.5YR 2.5/3   “ 

52  Earthy y a 0 0.01 0.20 x 0.10 2.5YR 2.5/2   “ 

53  Earthy y a 0 0.01 0.20 x 0.20    2.5YR 3/2   “ 

54  Earthy y a 0 0.055 0.40 x 0.35 2.5YR 3/4   “ 

55  Earthy y a 0 0.02 0.30 x 0.20 2.5YR 3/4   “ 

56  Earthy y a 0 0.03 0.50 x 0.40 2.5YR 3/3   “ 

57  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 3/3   “ 

58  Earthy y a 0 0.025 0.40 x 0.20 10R 3/2   “ 

59  Earthy y a 0 0.045 0.30 x 0.30 2.5YR 3/3   “ 
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60  Earthy y a 0 0.02 0.25 x 0.25 2.5YR 2.5/2   “ 

61  Earthy y a 0 0.025 0.40 x 0.30 2.5YR 3/6   “ 

62  Earthy y a 0 0.035 0.40 x 0.30 2.5YR 3/3   “ 

63  Earthy y a 0 0.035 0.50 x 0.40 2.5YR 2.5/3   “ 

64  Earthy y a 0 0.01 0.30 x 0.30 10R 3/2   “ 

65  Earthy y a 0 0.02 0.40 x 0.30 2.5YR 3/2   “ 

66  Earthy y a 0 0.025 0.50 x 0.25 2.5YR 3/4   “ 

67  Earthy y a 0 0.035 0.50 x 0.45 2.5YR 3/4   “ 

68  Earthy y a 0 0.04 0.60 x 0.40 2.5YR 2.5/2   “ 

69  Earthy y a 0 0.03 0.40 x 0.40 5YR 3/2   “ 

70  Earthy y a 0 0.045 0.40 x 0.30 5YR 4/4   “ 

71  Earthy y a 0 0.01 0.20 x 0.20 2.5YR 3/4   “ 

72  Earthy y a 0 0.045 0.50 x 0.30 2.5YR 2.5/4   “ 

73  Earthy y a 0 0.05 0.30 x 0.30 2.5YR 2.5/4   “ 

74  Earthy y a 0 0.03 0.50 x 0.30 5YR 3/3   “ 

75  Earthy y a 0 0.05 0.40 x 0.30 2.5YR 4/3 2.5YR 7/1  “ 

76  Earthy y a 0 0.01 0.50 x 0.40 2.5YR 3/2   “ 

77  Earthy y a 0 0.04 0.25 x 0.25 2.5YR 3/3   “ 

78  Earthy y a 0 0.03 0.40 x 0.30 2.5YR 3/3   “ 

79  Earthy y a 0 0.02 0.20 x 0.20 10R 3/4   “ 

80  Earthy Y a 0 0.02 0.20 x 0.20 5YR 3/3   “ 
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81  Earthy y a 0 0.07 0.50 x 0.50 5YR 4/4   “ 

82  Earthy y a 0 0.035 0.30 x 0.20 10R 3/3   “ 

83  Earthy y a 0 0.04 0.25 x 0.25 5YR 2.5/2   “ 

84  Earthy y a 0 0.04 0.40 x 0.30 10R 3/4   “ 

85  Earthy y    0 0.04 0.60 x 0.40 5YR 4/2   “ 

86  Earthy y a 0 0.04 0.40 x 0.40 5YR 3/3   “ 

87  Earthy y a 0 0.05 0.40 x 0.40 10R 4/4   “ 

88  Earthy y a 0 0.07 0.45 x 0.45 10R 4/2   “ 

89  Earthy y a 0 0.04 0.40 x 0.30 2.5YR 4/2   “ 

90  Earthy y a 0 0.025 0.25 x 0.25 2.5YR 2.5/2   “ 

91  Earthy y a 0 0.02 0.45 x 0.20 2.5YR 3/6   “ 

92  Earthy y a 0 0.03 0.35 x 0.35 2.5YR 3/3   “ 

93  Earthy y a 0 0.02 0.35 x 0.35 10R 2.5/2   “ 

94  Earthy y a 0 0.01 0.35 x 0.20 2.5YR 4/3   “ 

95  Earthy y a 0 0.01 0.30 x 0.30 2.5YR 3/3   “ 

96  Earthy y a 0 0.02 0.30 x 0.30 10R 3/3   “ 

97  Earthy y a 0 0.03 0.50 x 0.25 2.5YR 3/3   “ 

98  Earthy y a 0 0.06 0.40 x 0.20 2.5YR 3/2   “ 

99  Earthy y a 0 0.02 0.40 x 0.25 10R 3/4   “ 

100  Earthy y a 0 0.04 0.40 x 0.35 2.5YR 4/4   “ 

101  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/3   “ 
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102  Earthy y a 0 0.01 0.40 x 0.20 2.5YR 3/2   “ 

103  Earthy y a 0 0.04 0.40 x 0.30 2.5YR 3/3   “ 

104  Earthy y a 0 0.02 0.90 x 0.30 2.5YR 3/4   “ 

105  Earthy y a 0 0.055 0.20 x 0.20 2.5YR 4/4   “ 

106  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/3   “ 

107  Earthy y a 0 0.035 0.45 x 0.40 10R 2.5/2   “ 

108  Earthy y a 0 0.05 0.35 x 0.30 2.5YR 3/4   “ 

109  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 3/3   “ 

110  Earthy y a 0 0.035 0.40 x 0.30 2.5YR 4/3   “ 

111  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 4/3   “ 

112  Earthy y a 0 0.02 0.50 x 0.20 5YR 3/2   “ 

113  Earthy y a 0 0.02 0.35 x 0.30 5YR 3/3   “ 

114  Earthy y a 0 0.025 0.30 x 0.25 2.5YR 3/4   “ 

115  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/4   “ 

116  Earthy y a 0 0.02 0.20 x 0.20 2.5YR 2.5/3   “ 

117  Earthy y a 0 0.02 0.45 x 0.30 2.5YR 4/2   “ 

118  Earthy y a 0 0.02 0.45 x 0.30 10R 3/4   “ 

119  Earthy y a 0 0.03 0.50 x 0.40 2.5YR 3/4   “ 

120  Earthy y a 0 0.05 0.30 x 0.20 2.5YR 4/4 10R 3/2  “ 

121  Earthy y a 0 0.01 0.30 x 0.30 2.5YR 2.5/2   “ 

122  Earthy y a 0 0.02 0.40 x 0.25 10R 3/3   “ 
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123  Earthy y a 0 0.035 0.40 x 0.20 10R 3/2   “ 

124  Earthy y a 0 0.02 0.30 x 0.30 10R 3/3   “ 

125  Earthy y a 0 0.02 0.30 x 0.30 10R 3/4   “ 

126  Earthy y a 0 0.02 0.70 x 0.60 10R 3/2   “ 

127  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 4/4   “ 

128  Earthy y a 0 0.035 0.40 x 0.30 2.5YR 3/4   “ 

129  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 3/4   “ 

130  Earthy y a 0 0.03 0.40 x 0.40 10R 3/6   “ 

131  Earthy y a 0 0.02 0.30 x 0.20 2.5YR 3/3   “ 

132  Earthy y a 0 0.03 0.50 x 0.30 2.5YR 3/3   “ 

133  Earthy y a 0 0.025 0.30 x 0.25 2.5YR 3/4   “ 

134  Earthy y a 0 0.02 0.40 x 0.40 10R 3/4   “ 

135  Earthy y a 0 0.04 0.25 x 0.25 2.5YR 3/2   “ 

136  Earthy y a 0 0.01 0.30 x 0.30 2.5YR 3/4   “ 

137  Earthy y a 0 0.02 0.25 x 0.25 2.5YR 2.5/2   “ 

138  Earthy y a 0 0.02 0.40 x 0.30 2.5YR 2.5/2   “ 

139  Earthy y a 0 0.03 0.40 x 0.40 2.5YR 3/3   “ 

140  Earthy y a 0 0.03 0.30 x 0.30 10R 2.5/2   “ 

141  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 2.5/2   “ 

142  Earthy y a 0 0.01 0.50 x 0.50 2.5YR 3/1   “ 

143  Earthy y a 0 0.045 0.40 x 0.30 10R 3/3   “ 
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144  Earthy y a 0 0.08 0.70 x 0.50 10R 3/4   “ 

145  Earthy y a 0 0.03 0.40 x 0.30 2.5YR 3/3   “ 

146  Earthy y a 0 0.03 0.40 x 0.30 10R 3/4   “ 

147  Earthy y a 0 0.02 0.20 x 0.20 2.5YR 3/3   “ 

148  Earthy y a 0 0.03 0.50 x 0.45 2.5YR 3/4   “ 

149  Earthy y a 0 0.04 0.30 x 0.25 2.5YR 3/3   “ 

150  Earthy y a 0 0.30 0.35 x 0.35 5YR 3/3   “ 

151  Earthy y a 0 0.03 0.40 x 0.25 2.5YR 3/2   “ 

152  Earthy y a 0 0.35 0.50 x 0.35 2.5YR 4/4   “ 

153  Earthy y a 0 0.03 0.30 x 0.20 2.5YR 2.5/2   “ 

154  Earthy y a 0 0.025 0.30 x 0.30 2.5YR 4/4   “ 

155  Earthy y a 0 0.05 0.40 x 0.40 2.5YR 3/3   “ 

156  Earthy y a 0 0.03 0.30 x 0.20 2.5YR 3/2   “ 

157  Earthy y a 0 0.02 0.30 x 0.30 2.5YR 4/3   “ 

158  Earthy y a 0 0.02 0.30 x 0.20 2.5YR 3/3   “ 

159  Earthy y a 0 0.04 0.35 x 0.30 2.5YR 4/3   “ 

160  Earthy y a 0 0.03 0.35 x 0.30 2.5YR 3/2   “ 

161  Earthy y a 0 0.02 0.25 x 0.25 2.5YR 3/2   “ 

162  Earthy y a 0 0.03 0.50 x 0.40 10R 3/4   “ 

163  Earthy y a 0 0.04 0.40 x 0.40 2.5YR 3/4   “ 

164  Earthy y a 0 0.03 0.30 x 0.30 5YR 3/3   “ 
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165  Earthy y a 0 0.04 0.30 x 0.30 5YR 3/3   “ 

166  Earthy y a 0 0.04 0.40 x 0.30 10R 4/4   “ 

167  Earthy y a 0 0.02 0.30 x 0.25 2.5YR 3/2   “ 

168  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/3   “ 

169  Earthy y a 0 0.06 0.50 x 0.40 2.5YR 3/4   “ 

170  Earthy y a 0 0.01 0.40 x 0.30 2.5YR 3/4   “ 

171  Earthy y a 0 0.015 0.25 x 0.20 2.5YR 3/4   “ 

172  Earthy y a 0 0.02 0.50 x 0.40 10R 3/4   “ 

173  Earthy y a 0 0.01 0.25 x 0.25 2.5YR 3/3   “ 

174  Earthy y a 0 0.02 0.40 x 0.40 2.5YR 3/3   “ 

175  Earthy y a 0 0.05 0.50 x 0.45 2.5YR 3/4   “ 

176  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 4/4   “ 

177  Earthy y a 0 0.04 0.40 x 0.40 2.5YR 3/4   “ 

178  Earthy y a 0 0.035 0.30 x 0.25 2.5YR 3/4   “ 

179  Earthy y a 0 0.01 0.20 x 0.20 2.5YR 3/4   “ 

180  Earthy y a 0 0.02 0.35 x 0.35 10R 3/4   “ 

181  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 4/3   “ 

182  Earthy y a 0 0.35 0.50 x 0.35 2.5YR 3/2   “ 

183  Earthy y a 0 0.03 0.30 x 0.20 10R 3/2   “ 

184  Earthy y a 0 0.025 0.30 x 0.30 2.5YR 3/2   “ 

185  Earthy y a 0 0.05 0.40 x .040 2.5YR 3/4   “ 
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186  Earthy y a 0 0.03 0.30 x 0.20 10R 3/3   “ 

187  Earthy y a 0 0.02 0.30 x 0.30 10R 3/4   “ 

188  Earthy y a 0 0.02 0.30 x 0.20 2.5YR 3/3   “ 

189  Earthy y a 0 0.04 0.35 x 0.30 5YR 3/3   “ 

190  Earthy y a 0 0.03 0.35 x 0.30 5YR 3/3   “ 

191  Earthy y a 0 0.02 0.25 x 0.25 10R 3/4   “ 

192  Earthy y a 0 0.03 0.50 x 0.40 2.5YR 3/4   “ 

193  Earthy y a 0 0.04 0.40 x 0.40 2.5YR 2.5/2   “ 

194  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 2.5/1   “ 

195  Earthy y a 0 0.04 0.30 x 0.30 2.5YR 3/3   “ 

196  Earthy y a 0 0.04 0.40 x 0.30 5YR 3/3   “ 

197  Earthy y a 0 0.02 0.30 x 0.25 2.5YR 3/3   “ 

198  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/4   “ 

199  Earthy y a 0 0.06 0.50 x 0.40 2.5YR 3/3   “ 

200  Earthy y a 0 0.01 0.40 x 0.30 2.5YR 3/2   “ 

201  Earthy y a 0 0.015 0.25 x 0.20 2.5YR 3/4   “ 

202  Earthy y a 0 0.02 0.50 x 0.40 2.5YR 3/3   “ 

203  Earthy y a 0 0.01 0.25 x 0.25 10R 4/6   “ 

204  Earthy y a 0 0.02 0.40 x 0.40 2.5YR 3/2   “ 

205  Earthy y a 0 0.05 0.50 x 0.45 2.5YR 3/4   “ 

206  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 3/3   “ 
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207  Earthy y   a 0 0.04 0.40 x 0.40 5YR 3/3   “ 

208  Earthy y a 0 0.035 0.30 x 0.25 10R 2.5/2   “ 

209  Earthy y a 0 0.01 0.20 x 0.20 2.5YR 3/3   “ 

210  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/3   “ 

211  Earthy y a 0 0.02 0.35 x 0.35 2.5YR 3/4   “ 

212  Earthy y a 0 0.025 0.30 x 0.30 10R 4/3   “ 

213  Earthy y a 0 0.01 0.10 x 0.10 2.5YR 3/2   “ 

214  Earthy y a 0 0.02 0.40 x 0.20 2.5YR 3/3   “ 

215  Earthy y a 0 0.02 0.20 x 0.20 2.5YR 4/3   “ 

216  Earthy y a 0 0.02 0.25 x 0.25 10R 5/2   “ 

217  Earthy y a 0 0.02 0.20 x 0.20 2.5YR 3/2   “ 

218  Earthy y a 0 0.03 0.20 x 0.20 5YR 4/4   “ 

219  Earthy y a 0 0.02 0.35 x 0.30 10R 4/3   “ 

220  Earthy y a 0 0.04 0.60 x 0.40 10R 3/2   “ 

221  Earthy y a 0 0.025 0.30 x 0.25 2.5YR 3/4   “ 

222  Earthy y a 0 0.03 0.30 x 0.30 2.5YR 3/3   “ 

223  Metallic/ 
irregular 

n  0 1.74 1.60 x 1.60 5YR 3/3 7.5YR 6/8  Streak: yellow 

224  Metallic/ 
irregular 

n  0 0.52 1.00 x 0.90 7.5YR 3/3 7.5YR 6/8  “ 

225  Metallic/ 
irregular 

n  0 0.42 1.20 x 0.90 5YR 3/3 5YR 5/8  “ 

226  Metallic/ 
irregular 

n  0 0.65 1.30 x 1.10 x 
0.40 

5YR 2.5/2 7.5YR 5/8  “ 

227  Metallic/ 
irregular 

n  0 0.10 0.70 x 0.60 7.5YR 2.5/2   “ 

228  Metallic/ n  0 0.25 1.00 x 0.80 x 5YR 5/8 7.5YR 3/3  “ 
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irregular 0.25 

229  Metallic/ 
irregular 

n  0 0.32 1.00 x 0.90 x 
0.25 

5YR 5/8 7.5YR 3/3  Crust 
Streak: yellow 

230  Metallic/ 
irregular 

n  0 0.24 1.00 x 0.70 x 
0.20 

7.5YR 5/6 7.5YR 3/2  Crust 
Streak: yellow 

231  Metallic/ 
irregular 

n  0 0.03 0.50 x 0.40 x 
0.10 

2.5YR 5/8 5YR 3/3  Crust 
Streak: yellow 

232  Metallic/ 
irregular 

n  0 0.03 0.60 x 0.60 7.5YR 3/2 7.5YR 5/6  Crust 
Streak: yellow 

233  Metallic/ 
irregular 

n  0 0.10 0.70 x 0.60 7.5YR 5/8 7.5YR 3/2  Crust 
Streak: yellow 

234  Metallic/ 
irregular 

n  0 0.02 0.40 x 0.40 7.5YR 4/6 7.5YR 3/2  Crust 
Streak: yellow 

235  Metallic/ 
irregular 

n  0 0.05 0.45 x 0.30 7.5YR 5/8 7.5YR 3/4  Crust 
Streak: yellow 

236  Metallic/ 
irregular 

n  0 0.02 0.40 x 0.30 5YR 4/3   Crust 
Streak: yellow 

237  Metallic/ 
irregular 

n  0 0.01 0.50 x 0.40 2.5YR 3/2 7.5YR 3/2  Crust 
Streak: yellow 

238  Metallic/ 
irregular 

n  0 0.01 0.30 x 0.30 7.5YR 3/2   Crust 
Streak: yellow 

239  Metallic/ 
irregular 

n  0 0.05 0.70 x 0.50 7.5YR 6/6 7.5YR 3/2  Crust 
Streak: yellow 

240  Metallic/ 
irregular 

n  0 0.01 0.20 x 0.20 5YR 5/8 7.5YR 3/3  Crust 
Streak: yellow 

241  Metallic/ 
irregular 

n  0 0.01 0.40 x 0.40 5YR 3/3   Crust 
Streak: yellow 

242  Metallic/ 
irregular 

n  0 0.04 0.50 x 0.40 5YR 3/3   Crust 
Streak: yellow 

 

 

          A-20.  Feature 29B:   95.56.37.111   (12-B-1036)   “N. ½ 15-25 cm. bbd; 1 bag, 3 buckets floted.” 
 Texture Magnetic? 

y or n 
 

a, b, or c Gauss 
+, -, or 0 

Weight 
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Metallic/columnar 
(tnc) 

n  0 0.08 0.60 x 0.60 x 0.30 10R 2.5/2 10R 4/1 7.5YR 7/2 4th color 
2.5YR 4/4 

2.  Granular n  0 0.52 1.00 x 0.90 x 0.80 2.5 YR 3/3   Grey/white 
bone fused to 
ochre 
particles 

3.  Granular n  0 0.80 1.40 x 1.30 x 0.90 10YR 5/6 10YR 3/2  Grey/white 
bone fused to 
ochre 
particles 
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4.  Granular n  0 2.06 2.50 x 1.20 x 1.00 10YR 5/4 7.5YR 3/2  Grey/white 
bone fused to 
ochre 
particles 

5.  Granular n  0 0.90 1.50 x 1.20 x 0.70 7.5YR 4/4   Grey/white 
bone fused to 
ochre 
particles 

6.  Earthy n  0 0.90 0.70 x 0.40 x 0.40 10R 2.5/1 10R 3/2  Grey/white 
bone fused to 
ochre 
particles 

7.  Earthy n  0 0.02 0.30 x 0.30 x 0.20 10R 2.5/1 10R 4/1  Grey/white 
bone fused to 
ochre 
particles 

 

 

          A-21.  Feature 29B/32:    95.56.37.117     (12-B-1036)     “15-25 cm bd; N ½ ” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/blocky n  0 1.58 2.20 x 1.20 x 1.00 7.5YR 4/6    

2  Granular/blocky n  0 1.07 1.50 x 1.40 x .60 7.5YR 3/4    

3  Granular/blocky n  0 0.47 1.00 x 1.00 x 0.50 7.5YR 4/4    

4  Granular/blocky n  0 0.02 0.40 x 0.20 x 0.20 7.5YR 3/4    

5  Granular/blocky n  0 0.02 0.45 x 0.25 x 0.15 5YR 4/4    

6  Granular/blocky n  0 0.015 0.30 x 0.20 x 0.10 2.5YR 2.5/3    

7  Granular/blocky n  0 0.015 0.30 x 0.15 x 0.10 5YR 3/3    

8  Granular/blocky y b 0 0.63 1.70 x 0.80 x 0.70 7.5YR 3/4 7.5YR 5/8   

9  Granular/blocky y b 0 <0.01 0.10 x 0.10 x 0.10 5YR 3/2    

10  Granular/blocky y b 0 0.14 0.70 x 0.65 x 0.60 7.5YR 4/6 7.5YR 5/8   

11  Granular/blocky y b 0 0.69 1.80 x 0.90 x 0.70 7.5YR 3/4    

12  Granular/blocky y b 0 0.01 0.20 x 0.20 x 0.20 7.5YR 2.5/2    

13  Granular/blocky y b 0 0.33 0.60 x 0.60 x 0.10 5YR 3/3    

14  Granular/blocky y bc 0 0.67 1.40 x 1.00 x 0.70 7.5YR 4/6 7.5YR 5/8   

15  Granular/blocky y bc 0 0.20 1.00 x 0.80 x 0.30 10YR 3/3 10YR 4/6   

16  Granular/blocky y bc 0 0.10 0.70 x 0.65 x 0.25 5YR 4/4    

17  Granular/blocky y bc 0 0.12 0.70 x 0.70 x 0.35 7.5YR 4/4 7.5YR 5/8   

18  Granular/blocky y bc 0 0.03 0.50 x 0.40 x 0.20 7.5YR 2.5/2 7.5YR 3/3   

19  Granular/blocky y bc 0 0.02 0.45 x 0.30 x 0.20 7.5YR 4/4 7.5YR 5/6   

20  Granular/blocky y bc 0 0.01 0.35 x 0.30 x 0.15 7.5YR 4/4    

21  Granular/blocky y bc 0 0.01 0.05 x 0.05 x 0.05 7.5YR 3/3 7.5YR 4/4   

22  Granular/blocky y bc 0 0.02 0.35 x 0.30 x 0.20 7.5YR 2.5/2    

23  Granular/blocky y bc 0 0.07 0.80 x 0.50 x 0.20 2.5YR 3/6 7.5YR 4/4 7.5YR 5/6  

24  Granular/blocky y bc 0 0.35 0.80 x 0.70 x 0.65 7.5YR 4/4    
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25  Granular/blocky y bc 0 0.60 1.70 x 0.80 x 0.60 7.5YR 3/2 7.5YR 5/6 7.5YR 5/8  

26  Granular/blocky y bc 0 0.03 0.45 x 0.40 x 0.20 7.5YR 5/6    

27  Granular/blocky y bc 0 0.44 1.00 x 0.80 x 0.80 5YR 3/3 7.5YR 5/6   

28  Granular/blocky y bc 0 0.02 1.50 x 0.45 x 0.30 7.5YR 3/2    

29  Granular/blocky y bc 0 0.11 1.00 x 0.45 x 0.35 5YR 3/3 7.5YR 5/4   

30  Granular/blocky y bc 0 0.05 0.50 x 0.35 x 0.30 5YR 3/3    

31  Granular/blocky y bc 0 0.01 0.20 x 0.15 x 0.15 5YR 3/3    

32  Granular/blocky y bc 0 0.05 0.70 x 0.30 x 0.30 5YR 3/3 5YR 5/6   

33  Granular/blocky y bc 0 0.07 0.50 x 0.40 x 0.40 7.5YR 3/2 7.5YR 4/4   

34  Granular/blocky y bc 0 0.02 0.40 x 0.30 x 0.30 7.5YR 4/6    

35  Granular/blocky y bc 0 0.17 1.20 x 0.50 x 0.40 7.5YR 4/4 7.5YR 5/6   

36  Granular/blocky y bc 0 0.02 0.40 x 0.40 x 0.20 7.5YR 4/4 7.5YR 4/6   

37  Granular/blocky y bc 0 0.01 0.20 x 0.20 x 0.15 7.5YR 5/6    

38  Granular/blocky y bc 0 0.02 0.40 x 0.30 x 0.15 7.5YR 4/4 7.5YR 5/8   

39  Granular/blocky y bc 0 0.08 0.60 x 0.60 x 0.40 7.5YR 3/3 7.5YR 5/8   

40  Granular/blocky y bc 0 0.15 0.80 x 0.55 x 0.50 5YR 3/3 7.5YR 3/2 7.5YR 5/6  

41  Granular/blocky n  0 0.64 1.50 x 1.20 x 0.40 7.5YR 3/4 7.5YR 5/6  Friable; 
concretion 

42  Granular/blocky n  0 0.95 1.80 x 1.00 x 0.40 7.5YR 4/2 7.5YR 4/4  Friable; 
concretion 

43  Granular/blocky n  0 0.84 1.70 x 1.20 x 0.70 7.5YR 3/2 7.5YR 3/3 7.5YR 5/8 Friable; 
concretion 

44  Granular/blocky n  0 0.24 1.20 x 0.60 x 0.40 7.5YR 3/3 7.5YR 5/6  Friable; 
concretion 

45  Granular/blocky n  0 0.04 0.40 x 0.40 x 0.30 7.5YR 2.5/2 7.5YR 4/4  Friable; 
concretion 

46  Granular/blocky n  0 <0.01 0.10 x 0.10 x 0.10 7.5YR 4/3   Friable; 
concretion 

47  Granular/blocky n  0 0.01 0.30 x 0.20 x 0.20 7.5YR 3/2 7.5YR 5/6  Friable; 
concretion 

48  Granular/blocky n  0 0.16 0.80 x 0.80 x 0.35 5YR 3/2 5YR 3/3  Friable; 
concretion 

49  Granular/blocky n  0 0.09 0.60 x 0.50 x 0.40 7.5YR 3/3   Friable; 
concretion 

50  Granular   0  2.50 x 1.20 x 1.00 5YR 4/3   Fused w/bone 
7.5YR 7/1 

51  Granular   0 0.91 2.20 x 1.50 x 0.60 7.5YR 4/3   Fused w/bone: 
white 

52  Granular   0 0.82 1.40 x 1.20 x 0.90 5YR 3/3   Fused w/bone: 
white 

53  Granular   0 0.56 1.00 x 1.00 x 0.90 2.5YR 3/4   Fused w/bone: 
white to 
sl.grey 

54  Earthy y a 0 2.21 2.70 x 1.30 x 0.60 5YR 3/3 5YR 5/8 10R 3/3  

55  Earthy y a 0 0.48 1.20 x 0.70 x 0.70 5YR 4/3 10R 3/6   

56  Earthy y a 0 0.12 1.10 x 0.50 x 0.20 10R 2.5/1 10R 3/4   
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57  Earthy y a 0 0.02 0.50 x 0.30 x 0.20 7.5YR 3/3 10R 3/2   

58  Earthy y a 0 0.08 0.70 x 0.50 x 0.30 5YR 3/3    

59  Earthy y a 0 0.02 0.35 x 0.30 x 0.20 5YR 3/3    

60  Earthy y a 0 0.06 0.60 x 0.35 x 0.30 10R 3/2    

61  Earthy y a 0 0.01 0.45 x 0.30 x 0.05 5YR 3/2 7.5YR 5/8   

62  Earthy y a 0 0.01 0.30 x 0.20 x 0.15 5YR 3/3    

63  Earthy y a 0 0.03 0.45 x 0.45 x 0.15 10R 3/3 10R 4/4   

64  Earthy y a 0 0.02 0.40 x 0.30 x 0.25 2.5YR 3/2 2.5YR 3/4   

65  Earthy y a 0 0.02 0.40 x 0.30 x 0.20 10R 3/2    

66  Earthy y a 0 0.31 1.25 x 0.80 x 0.45 5YR 5/8 7.5YR 4/3   

67  Earthy y a 0 0.01 0.35 x 0.25 x 0.15 5YR 3/3    

68  Earthy y a 0 0.01 0.20 x 0.20 x 0.20 5YR 3/2    

69  Earthy y a 0 <0.01 0.05 x 0.05 x 0.05 10R 3/4    

70  Earthy y a 0 <0.01 0.15 x 0.10 x 0.10 2.5YR 3/4    

71  Earthy y a 0 0.01 0.40 x 0.30 x 0.10 10R 5/4    

72  Earthy y a 0 0.04 0.60 x 0.35 x 0.20 5YR 3/2    

73  Earthy y a 0 <0.01 0.20 x 0.20 x 0.05 5YR 4/4 10R 4/4   

74  Earthy y a 0 0.03 0.40 x 0.35 x 0.10 2.5YR 4/4    

75  Earthy y a 0 0.015 0.40 x 0.25 x 0.20 5YR 3/3    

76  Earthy y a 0 0.02 0.40 x 0.25 x 0.15 5YR 3/3    

77  Earthy y a 0 0.05 0.50 x 0.40 x 0.35 7.5YR 3/3 7.5YR 4/6   

78  Earthy y a 0 0.05 0.80 x 0.30 x 0.30 5YR 3/3 5YR 4/3 10R 3/4  

79  Earthy y a 0 0.06 0.80 x 0.60 x 0.15 5YR 3/3 5YR 4/3   

80  Earthy y a 0 0.02 0.40 x 0.30 x 0.20 2.5YR 4/3    

81  Earthy y a 0 0.04 0.50 x 0.30 x 0.25 2.5YR 2.5/1 2.5YR 3/4   

82  Earthy y a 0 2.22 2.60 x 1.40 x 0.60 2.5YR 3/4 10R 3/4   

83  Earthy y a 0 0.33 1.20 x 0.70 x 0.50 2.5YR 3/4 10R 3/4   

84  Earthy y a 0 0.48 1.40 x 0.70 x 0.70 2.5YR 3/4 10R 3/4   

85  Earthy y a 0 0.01 0.50 x 0.15 x 0.15 2.5YR 3/4 10R 3/4   

86  Earthy y a 0 0.02 0.10 x 0.10 x 0.05 2.5YR 3/4 10R 3/4   

87  Earthy y c 0 0.10 0.80 x 0.50 x 0.30 2.5YR 3/4 5YR 2.5/2  Fused 
w/bone:white 

88  Earthy y c 0  0.70 x 0.45 x 0.30 7.5YR 3/2 7.5YR 5/8  Fused w/bone: 
gray/white 

89  Earthy n  0 0.10 0.70 x 0.60 x 0.30 5YR 4/3   Fused 
w/bone:white 

90  Earthy n  0 0.03 0.50 x 0.30 x 0.30 7.5YR 3/2   Fused 
w/bone:white 

91  Earthy n  0 0.02 0.40 x 0.30 x 0.20 5YR 2.5/1   Fused 
w/bone:white 

92  Metallic/Columnar n  0 0.06 0.80 x 0.60 x 0.20 7.5YR 4/4 7.5YR 5/8  Concretion 
shell; rusty 

93  Metallic/Columnar n  0 0.90 2.00 x 1.40 x 0.45 2.5YR 4/8 7.5YR 3/2 7.5YR 5/8 Concretion 
shell; rusty 

94  Metallic/Columnar n  0 0.34 1.30 x 1.00 x 0.30 7.5YR 4/3 7.5YR 5/6  Concretion 
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shell; rusty 
95  Metallic/Columnar n  0 0.05 0.80 x 0.40 x 0.30 7.5YR 2.5/1 7.5YR 5/8  Concretion 

shell; rusty 
96  Metallic/Columnar n  0 0.02 0.80 x 0.30 x 0.10 7.5YR 4/4 7.5YR 5/8  Concretion 

shell; rusty 
97  Metallic/Columnar n  0 <0.01 0.45 x 0.35 x 0.025 7.5YR 3/1 7.5YR 5/6  Concretion 

shell; rusty 
98  Metallic/Columnar n  0 <0.01 0.20 x 0.10 x 0.10 7.5YR 5/8   Concretion 

shell; rusty 
99  Metallic/Columnar y b 0 1.85 2.30 x 1.90 x 0.50 2.5YR 4/6 5YR 3/2 5YR 5/6 10YR 6/8 

100  Metallic/Columnar y b 0 0.11 1.00 x 0.90 x 0.15 7.5YR 4/4 7.5YR 5/8  Friable 

101  Metallic/Columnar y a 0 0.04 0.70 x 0.50 x 0.10 2.5YR 3/4   Friable 

102  Metallic/Columnar y c 0 0.06 0.70 x 0.50 x 0.20 2.5YR 4/6 5YR 2.5/2 5YR 3/3  

103  Metallic/Columnar y b 0 <0.01 0.20 x 0.20 x 0.15 5YR 3/3   Friable 

104  Metallic/Columnar y c 0 <0.01 0.20 x 0.20 x 0.10 7.5YR 4/4 7.5YR 5/6 7.5YR 5/8 Very friable 

105  Metallic/Columnar y b 0 0.01 0.30 x 0.30 x 0.10 7.5YR 4/6   Concretion? 

106  Metallic/Columnar y b 0 <0.01 0.30 x 0.20 x 0.10 7.5YR 5/8   Concretion? 
107  Metallic/Columnar y b 0 0.05 0.35 x 0.25 x 0.05 5YR 4/4   Concretion? 
108  Metallic/Columnar y b 0 0.04 0.70 x 0.50 x 0.15 10R 4/6   Concretion? 
109  Metallic/Columnar y b 0 0.11 1.00 x 0.60 x 0.20 5YR 4/4 10R 3/4  Concretion? 
110  Metallic/Columnar y b 0 0.07 0.80 x 0.60 x 0.20 7.5YR 3/2 7.5YR 4/3  Concretion? 
111  Metallic/Columnar y b 0 0.26 1.50 x 0.70 x 0.20 5YR 4/4 5YR 5/6  Concretion? 
112  Metallic/Columnar y b 0 0.11 0.90 x 0.80 x 0.20 7.5YR 4/6 7.5YR 5/8  Concretion? 
113  Metallic/Columnar y b 0 0.26 1.30 x 0.75 x 0.10 7.5YR 4/4 7.5YR 6/8  Concretion? 
114  Metallic/Columnar y c 0 1.86 2.30 x 1.80 x 0.50 7.5YR 4/6 7.5YR 7/8   

115  Metallic/Columnar y c 0 0.20 1.10 x 0.60 x 0.30 5YR 4/3   Friable  

116  Metallic/Columnar y c 0 0.04 0.65 x 0.50 x 0.20 7.5YR 4/6 7.5YR 5/8   

117  Metallic/Columnar n  0 0.20 1.10 x 0.90 x 0.30 7.5YR 3/3 7.5YR 5/8   

118  Metallic/Columnar n  0 0.08 1.20 x 0.50 x 0.30 7.5YR 3/3 7.5YR 5/8   

119  Metallic/Columnar n  0 0.29 1.00 x 0.70 x 0.30 7.5YR 4/4    

120  Metallic/Columnar n  0 0.04 0.50 x 0.40 x 0.35 5YR 4/4 5YR 5/8   

121  Metallic/Columnar n  0 0.03 0.80 x 0.30 x 0.15 7.5YR 5/4 7.5YR 5/8   

122  Metallic/Columnar n  0 0.11 0.70 x 0.50 x 0.15 5YR 4/4    

123  Metallic/Columnar n  0 <0.01 0.20 x 0.10 x 0.05 7.5YR 5/6    

124  Metallic/Columnar n  0 0.02 0.40 x 0.40 x 0.10 7.5YR 4/6 7.5YR 5/8   

125  Metallic/Columnar n  0 <0.01 0.10 x 0.10 x 0.10 7.5YR 5/8    

126  Metallic/Columnar n  0 0.09 0.70 x 0.55 x 0.20 5YR 4/6   Fused 
w/bone:white 

127  Metallic/Columnar n  0 0.04 0.50 x 0.45 x 0.15 5YR 3/4   Fused w/bone: 
blackened 

128  Metallic/Columnar n  0 0.03 0.40 x 0.30 x 0.20 7.5YR 3/3   Fused 
w/bone:white 
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      A-22.  Feature 29B/32:     95.56.37.122     (12-B-1036)     “Ocher Samples” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular/blocky n  0 0.31 1.00 x 0.70 x 0.50 5YR 3/3 5YR 4/6  Streak: 
yellowish- 
brown to 
yellowish- 
orange 

2  Granular/blocky n  0 0.19 0.80 x 0.70 x 0.25 5YR 4/3 10R 5/8  “ 

3  Granular/blocky y a 0 0.06 0.70 x 0.60 x 0.20 5YR 3/4 5YR 4/6  “ 
4  Granular/blocky y a 0 0.04 0.50 x 0.30 x 0.25 5YR 4/6   “ 
5  Granular/blocky y a 0 0.01 0.10 x 0.10 x 0.05 5YR 4/6   “ 
6  Granular/blocky y c 0 0.01 0.30 x 0.30 x 0.20 5YR 4/6   “ 
7  Granular/blocky y c 0 0.08 0.70 x 0.45 x 0.40 2.5YR 3/3 2.5YR 4/8  “ 
8  Granular/blocky y c 0 0.19 1.40 x 0.70 x 0.30 2.5YR 3/4 2.5YR 4/6  “ 
9  Granular/blocky y c 0 4.40 2.50 x 2.00 x 1.50  5YR 3/4 5YR 4/3 5YR 6/8 “ 
10  Earthy n  0 0.84 1.70 x 1.40 x 0.30 10R 3/6 10R 4/2   

11  Earthy n  0 0.20 0.80 x 0.60 x 0.30 2.5YR 4/6    

12  Earthy n  0 0.025 0.25 x 0.20 x 0.10 2.5YR 3/6    

13  Earthy n  0 0.10 0.70 x 0.60 x 0.20 10R 3/4    

14  Earthy n  0 0.11 0.70 x 0.65 x 0.15 10R 3/4    

15  Earthy n  0 0.01 0.25 x 0.10 x 0.10 2.5YR 3/4    

16  Earthy y a 0 0.83 1.60 x 1.50 x 0.40 10R 4/6    

17  Earthy y a 0 1.71 2.30 x 1.40 x 0.70 10R 3/3 10R 3/4   

18  Earthy Y a 0 0.90 1.60 x 1.10 x 0.40 10R 3/6 10R 3/4   

19  Earthy y a 0 0.30 1.00 x 0.70 x 0.30 2.5YR 3/4    

20  Earthy y a 0 0.03 0.30 x 0.30 x 0.30 2.5YR 2.5/4    

21  Earthy y a 0 0.66 1.30 x 1.20 x 0.70 10R 3/4    

22  Earthy y a 0 0.47 1.25 x 0.80 x 0.60 2.5YR 4/3 10R 4/4   

23  Earthy y b 0 0.02 0.35 x 0.20 x 0.15 2.5YR 3/4    

24  Earthy y c 0 0.02 0.30 x 0.25 x 0.15 2.5YR 2.5/4    

25  Earthy y c 0 0.32 1.00 x 1.00 x 0.25 10R 3/4    

26  Metallic/angular y a 0 0.20 1.10 x 1.00 x 0.20 2.5YR 3/4 10R 3/4   

27  Metallic/angular y a 0 0.18 1.20 x 1.10 x 0.10 5YR 4/4 7.5YR 4/3   

28  Metallic/angular y a 0 0.13 1.20 x 0.60 x 0.15 2.5YR 2.5/4 2.5YR 3/4   

29  Metallic/angular y a 0 0.09 1.00 x 0.10 x 0.05 2.5YR 3/3 2.5YR 3/4   

30  Metallic/angular y a 0 0.11 1.00 x 0.70 x 0.20 10R 4/4    

31  Metallic/angular y a 0 0.21 0.85 x 0.70 x 0.50 5YR 3/3 10R 3/4   

32  Metallic/angular y a 0 0.045 0.80 x 0.25 x 0.25 10R 3/4    

33  Metallic/angular y a 0 0.11 0.70 x 0.50 x 0.25 2.5YR 3/4 10R 3/6   

34  Metallic/angular y a 0 0.04 0.80 x 0.35 x 0.15 2.5YR 3/4 10R 4/8   

35  Metallic/angular y a 0 0.04 0.40 x 0.40 x 0.20 10R 3/4 10R 4/8   

36  Metallic/angular y a 0 0.16 0.80 x 0.60 x 0.30 2.5YR 3/4 2.5YR 4/8 5YR 4/3  

37  Metallic/angular y a 0 0.06 0.85 x 0.60 x 0.15 2.5YR 3/4 7.5YR 4/2   
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38  Metallic/angular y a 0 0.02 0.30 x 0.30 x 0.10 2.5YR 3/4    

39  Metallic/angular y a 0 0.03 0.50 x 0.25 x 0.20 2.5YR 3/4    

40  Metallic/angular y a 0 0.02 0.30 x 0.20 x 0.15 2.5YR 3/4    

41  Metallic/angular y a 0 0.01 0.45 x 0.25 x 0.10 2.5YR 4/3    

42  Metallic/angular y a 0 0.02 0.30 x 0.20 x 0.15 2.5YR 3/3 10R 3/6   

43  Metallic/angular y a 0 0.01 0.15 x 0.05 x 0.05 2.5YR 3/3    

44  Metallic/angular y c 0 0.19 0.95 x 0.80 x 0.35 5YR 3/1 7.5YR 7/8   

45  Metallic/angular y c 0 0.05 0.85 x 0.40 x 0.10 2.5YR 3/3 7.5YR 7/8   

46  Metallic/angular y c 0 0.06 0.40 x 0.40 x 0.15 2.5YR 2.5/3 2.5YR 3/3   

47  Metallic/angular n  0 1.13 1.20 x 1.15 x 0.50 7.5YR 3/2 7.5YR 7/1  7.5YR 7/8 10R 3/6 

48  Metallic/angular n  0 0.15 0.70 x 0.50 x 0.30 2.5YR 3/4 2.5YR 5/2   

49  Metallic/angular n  0 0.01 0.45 x 0.30 x 0.10 2.5YR 3/6    

 

 

      A-23.  Feature 29B/32:     95.56.37.123     (12-B-1036)   “Large hematite piece; N ½ 25-30 cm bd; Excavated BM” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Hematite y   a 0 3.09 2.2 x .65 10R 3/6 10R 4/8  (See notes) 
Burned concretion 

 

 

         A-24.  Feature 29B/32:     95.56.37.132     (12-B-1036)    “N ½   25-30 cm level; soil from cut back” 
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Earthy y b   0 0.03 0.40 x 0.30 x 0.20 2.5YR 3/4    

2  Earthy y b 0 0.02 0.30 x 0.20 x 0.15 2.5YR 3/2    

3  Earthy y b 0 0.10 0.80 x 0.60 x 0.30 10R 3/4    

4  Earthy y b 0 0.065 0.50 x 0.40 x 0.35 2.5YR 3/3    

5  Earthy y b 0 0.09 0.75 x 0.55 x 0.20 2.5YR 4/4 2.5YR 4/6   

6  Earthy n  0 0.06 0.50 x 0.40 x 0.30 2.5YR 3/4    

7  Earthy n  0 0.01 0.40 x 0.30 x 0.10 2.5YR 2.5/3    

8  Earthy n  0 0.03 0.40 x 0.25 x 0.15 2.5YR 2.5/2    

9  Blocky/metallic y a 0 0.08 0.60 x 0.50 x 0.30 2.5YR 3/3    

10  Blocky/metallic y               a 0 0.06 0.60 x 0.50 x 0.20 5YR 3/3    

11  Blocky/metallic y a 0 0.01 0.25 x 0.20 x 0.20 2.5YR 3/2    

12  Blocky/metallic y b 0 0.04 0.70 x 0.50 x 0.10 2.5YR 3/3    

13  Blocky/metallic y b 0 0.02 0.30 x 0.30 x 0.20 10R 4/6    

14  Blocky/metallic y b 0 0.02 0.60 x 0.30 x 0.10 10R 3/2    

15  Blocky/metallic n  0 0.04 0.40 x 0.30 x 0.15 5YR 3/2    

16  Blocky/metallic n  0 0.02 0.50 x 0.30 x 0.10 5YR 3/1    

17  Blocky/metallic n  0 0.02 0.30 x 0.30 x 0.10 5YR 3/3    

18  Blocky/metallic n  0 0.01 0.40 x 0.20 x 0.20 5YR 3/2    
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              A-25.  Feature 29B/32:     95.56.37.136     (12-B-1036)     “Soil from cutback 25-30 cm level; N ½; 11 buckets, flotation.”  
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 

 (grams) 
Measurement 

(cm) 
Color 1 Color 2 Color 3 Comments 

1  Granular y a 0 0.22 0.75 x 0.50 x 0.40 2.5YR 3/2 10R 3/4   

2  Granular y a 0 0.05 0.60 x 0.40 x 0.30 7.5YR 3/4 7.5YR 5/6   

3  Granular y a 0 0.06 0.70 x 0.60 x 0.10 2.5YR 4/4    

4  Granular y a 0 <0.01 0.10 x 0.10 x 0.05 10YR 5/2    

5  Granular y a 0 0.02 0.30 x 0.20 x 0.10 2.5YR 5/6    

6  Concretion y a +2 1.77 4.00 x 1.50 x 0.50 10R 3/2    

7  Concretion y b 0 0.42 1.30 x 1.00 x 0.30 10R 2.5/2    

 

 

           A-26.  Feature 29B/32:      95.56.37.143   (12-B-1036)   “S 1/2; Excavated JW  11/21/1995 heavy fraction-ocher”  
 Texture  Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y b  0.12 0.70 x 0.70 x 0.20 7.5YR 4/6 10R 4/3   

2  Granular y b  0.01 0.30 x 0.20 x 0.15 2.5YR 3/3 10R 4/6   

3  Granular y b  0.06 0.70 x 0.50 x 0.20 5YR 4/4    

4  Granular y b  0.05 0.70 x 0.30 x 0.20 7.5YR 3/2    

5  Granular y b  0.03 0.30 x 0.20 x 0.15 5YR 3/3    

6  Granular y b  0.05 0.50 x 0.50 x 0.10 5YR 3/2 5YR 4/6   

7  Granular y b  0.075 0.45 x 0.40 x 0.25 2.5YR 3/4    

8  Granular n   0.01 0.40 x 0.30 x 0.20 2.5YR 4/3    

9  Granular n   0.06 0.80 x 0.40 x 0.15 7.5YR 4/3    

10  Granular n   0.02 0.60 x 0.45 x 0.10 5YR 3/3 10R 3/4   

11  Granular n   0.01 0.40 x 0.40 x 0.10 2.5YR 4/4    

12  Granular n   0.01 0.30 x 0.20 x 0.10 5YR 4/2    

13  Granular n   0.01 0.30 x 0.25 x 0.20 5YR 3/2    

14  Granular n   0.02 0.40 x 0.30 x 0.20 5YR 4/4    

15  Earthy y b  0.01 0.30 x 0.30 x 0.15 5YR 3/3    

16  Earthy y b  0.16 0.80 x 0.70 x 0.20 2.5YR 5/6 5YR 3/1   

17  Earthy y b  0.01 0.25 x 0.20 x 0.15 5YR 3/3    

18  Earthy y b  0.13 0.70 x 0.50 x 0.30 10R 2.5/2 10R 3/4   

19  Earthy y b  0.10 0.60 x 0.50 x 0.30 2.5YR 3/3    

20  Earthy y b  0.02 0.40 x 0.20 x 0.15 2.5YR 3/3    

21  Earthy y b  0.05 0.45 x 0.45 x 0.30 10R 4/4    

22  Earthy y b  0.06 0.45 x 0.40 x 0.20 10R 4/3    

23  Earthy y b  0.02 0.50 x 0.30 x 0.10 10R 4/3    

24  Earthy y b  0.04 0.40 x 0.40 x 0.15 10R 4/2    
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25  Earthy y b  0.04 0.40 x 0.40 x 0.20 2.5YR 4/2    

26  Earthy y b  0.07 0.70 x 0.40 x 0.20 5YR 4/2    

27  Earthy y b  0.03 0.35 x 0.25 x 0.20 5YR 3/2    

28  Earthy y b  0.02 0.30 x 0.30 x 0.20 5YR 3/2    

29  Earthy y b  0.01 0.30 x 0.30 x 0.10 5YR 4/2    

30  Earthy n   0.03 0.40 x 0.30 x 0.25 5YR 3/3    

31  Earthy n   0.02 0.30 x 0.25 x 0.20 2.5YR 2.5/3    

32  Metallic/blocky y b  0.47 1.50 x 1.30 x 0.20 10R 3/4    

33  Metallic/blocky y b  0.28 1.30 x 0.80 x 0.15 2.5YR 4/4       5YR 4/2   

34  Metallic/blocky y b  0.04 0.60 x 0.40 x 0.10 10R 3/4    

35  Metallic/blocky y b  0.025 0.30 x 0.25 x 0.20 2.5YR 3/2    

36  Metallic/blocky y b  0.07 0.45 x 0.40 x 0.30 2.5YR 3/2    

37  Metallic/blocky y b  0.02 0.50 x 0.30 x 0.20 2.5YR 4/4    

38  Metallic/blocky y b  0.02 0.40 x 0.30 x 0.10 2.5YR 3/2    

39  Metallic/blocky y b  0.03 0.50 x 0.35 x 0.15 5YR 4/2    

40  Metallic/blocky y b  0.07 0.80 x 0.50 x 0.30 2.5YR 3/3    

41  Metallic/blocky y b  0.02 0.50 x 0.20 x 0.15 2.5YR 3/2    

42  Metallic/blocky y b  0.08 0.60 x 0.50 x 0.20 2.5YR 3/4    

43  Metallic/blocky y b  0.02 0.70 x 0.50 x 0.10 5YR 3/1 5YR 4/4   

44  Metallic/blocky y b  0.04 0.60 x 0.20 x 0.15 5YR 3/1    

45  Metallic/blocky n   0.03 0.45 x 0.35 x 0.10 5YR 3/2    

46  Metallic/blocky n   0.17 0.80 x 0.60 x 0.40 2.5YR 3/4 2.5YR 4/2 10R 3/4  

47  Metallic/blocky n   0.05 0.40 x 0.40 x 0.20 2.5YR 4/2    

48  Metallic/blocky n   0.01 0.35 x 0.30 x 0.20 2.5YR 3/2    

49  Metallic/blocky n   0.03 0.40 x 0.30 x 0.15 10R 3/2    

50  Metallic/blocky n   0.03 0.40 x 0.40 x 0.10 10R 3/2    

51  Metallic/blocky n   0.04 0.40 x 0.30 x 0.20 10R 3/2    

 

 

          A-27.  Feature 29B/32:   95.56.37.154  (12-B-1036)  “30-Bottom; Heavy fraction” 
 Texture Magneti

c? 
y or n 

a, b, or c Gauss 
 +, -, or 0 

Weight 
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y b 0 0.01 0.35 x 0.20 x 0.10 2.5YR 2.5/2    

2  Granular y b 0 0.35 1.00 x 0.70 x 0.45 2.5YR 4/8    

3  Granular y b 0 0.09 0.70 x 0.50 x 0.40 2.5YR 4/4 2.5YR 6/3   

4  Granular y b 0 0.10 0.70 x 0.50 x 0.30 5YR 3/3 5YR 6/6   

5  Granular y b 0 0.17 0.70 x 0.60 x 0.30 5YR 4/3 5YR 4/4   

6  Granular y b 0 0.37 1.10 x 1.00 x 0.40 5YR 3/4 5YR 4/4   

7  Granular y b 0 0.08 0.60 x 0.40 x 0.40 5YR 3/3    

8  Granular y b 0 0.02 0.40 x 0.30 x 0.15 5YR 5/4    

9  Granular n  0 0.06 0.65 x 0.45 x 0.20 10R 3/4    

10  Granular n  0 0.01 0.25 x 0.20 x 0.15 2.5YR 3/2    
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11  Granular n  0 0.02 0.50 x 0.30 x 0.10 2.5YR 4/3    

12  Granular n  0 0.02 0.40 x 0.30 x 0.20 2.5YR 4/2 2.5YR 5/6   

13  Granular n  0 0.04 0.70 x 0.30 x 0.20 5YR 3/3 10R 4/4   

14  Earthy y b 0 1.25 1.50 x 1.30 x 0.70 2.5YR 4/3    

15  Earthy y b 0 0.26 1.00 x 0.80 x 0.30 5YR 4/2    

16  Earthy y b 0 0.18 0.90 x 0.80 x 0.30 2.5YR 4/3 10R 4/8   

17  Earthy y b 0 0.17 0.70 x 0.60 x 0.40 10R 4/3    

18  Earthy y b 0 0.22 1.00 x 0.40 x 0.30 2.5YR 4/4 10R 4/6   

19  Earthy y b 0 0.02 0.35 x 0.20 x 0.10 2.5YR 3/6    

20  Earthy y b 0 0.04 0.50 x 0.45 x 0.25 10R 4/4 10R 4/6   

21  Earthy y b 0 0.08 1.00 x 0.35 x 0.30 2.5YR 3/3    

22  Earthy y b 0 0.02 0.30 x 0.20 x 0.20 2.5YR 3/3    

23  Earthy y b 0 0.03 0.45 x 0.30 x 0.20 10R 2.5/2    

24  Earthy y b 0 0.09 0.70 x 0.50 x 0.30 10R 4/2 10R 4/3   

25  Earthy n  0 0.49 1.10 x 1.00 x 0.50 10R 3/6 10R 4/2   

26  Earthy n  0 0.03 0.40 x 0.35 x 0.30 7.5YR 5/3    

27  Earthy n  0 0.015 0.40 x 0.30 x 0.15 10R 3/2    

28  Earthy n  0 0.02 0.30 x 0.25 x 0.15 10R 3/4    

29  Earthy n  0 0.01 0.25 x 0.20 x 0.05 10R 4/3    

30  Metallic/angular y a -1 to +2 2.73 2.80 x 1.50 x 0.70 2.5YR 4/6 5YR 3/3   

31  Metallic/angular y b 0 0.35 1.50 x 0.70 x 0.30 5YR 3/2 5YR 4/6   

32  Metallic/angular y b 0 0.31 1.20 x 0.80 x 0.30 10R 4/3 10R 6/2   

33  Metallic/angular y b 0 0.12 1.20 x 0.80 x 0.10 10R 3/4    

34  Metallic/angular y b 0 0.06 1.20 x 0.60 x 0.05 10R 4/2    

35  Metallic/angular y b 0 0.29 1.00 x 0.70 x 0.40 2.5YR 3/2    

36  Metallic/angular y b 0 0.12 0.80 x 0.60 x 0.20 2.5YR 3/4    

37  Metallic/angular y b 0 0.02 0.40 x 0.30 x 0.10 2.5YR 3/4    

38  Metallic/angular y b 0 0.01 0.30 x 0.25 x 0.10 2.5YR 3/3    

39  Metallic/angular y b 0 0.11 0.70 x 0.30 x 0.20 2.5YR 3/6 10R 3/4 10R 4/2  

40  Metallic/angular y b 0 0.25 1.00 x 0.70 x 0.50 5YR 4/4    

41  Metallic/angular y b 0 0.47 2.10 x 0.70 x 0.25 10R 3/4 10R 4/3   

42  Metallic/angular n  0 1.97 2.50 x 1.70 x 0.50 2.5YR 4/6 5YR 4/4 5YR 5/8  

43  Metallic/angular n  0 0.03  0.30 x 0.30 x 0.10 2.5YR 3/4    

44  Metallic/angular n  0 0.12  1.10 x 0.60 x 0.15 5YR 4/4 7.5YR 4/2   

45  Metallic/angular n  0 0.66 1.70 x 1.20 x 0.30 2.5YR 3/3 2.5YR 3/6 2.5YR 4/2  

46  Metallic/angular n  0  0.02 0.60 x 0.20 x 0.15 5YR 3/3    

47  conglomerate n  0 72.19 7.00 x 5.30 x 3.50 5YR 3/3 5YR 4/6  fused 

 

 

A-28.  Feature 29B/32:  95.56.37.165  (12-B-1036)  “Yellow Ocher”  “F32   E ½,  

N 126, E 26; 23 cm DBD top, 30 cm DBD bottom; DRC 11/26/95.” 

(TNC=too numerous to count) 
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            Feature 33   
            A-29.  Feature 33:  95.56.38.1-.8  (12-B-1036)    “95.56.38.1  Some Disturbed Soil—light fraction”   

         and “95.56.38.4 Some disturbed soil—N ½”    
 Texture Magnetic? 

y or n 
a, b, or 

c 
Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1 Granular 
 

y a 0 0.01 0.35 x 0.30 x 0.10 2.5YR 3/4    

2 Granular y a 0 0.01 0.30 x 0.20 x 0.20 2.5YR 3/3    

3 Granular y a 0 0.04 0.35 x 0.30 x 0.20 2.5YR 3/4    

4 Granular y a 0 0.02 0.35 x 0.30 x 0.15 5YR 3/2    

5 Granular y a 0 0.02 0.35 x 0.30 x 0.20 5YR 4/2    

6 Granular y a 0 <0.01 0.10 x 0.10 x 0.10 5YR 4/3    

7 Granular y a 0 0.06 0.45 x 0.40 x 0.30 5YR 3/2    

8 Granular y a 0 0.02 0.35 x 0.35 x 0.20 5YR 3/2    

9 Earthy y a 0 0.03 0.50 x 0.40 x 0.15 2.5YR 4/3 2.5YR 4/4   
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10 Earthy y a 0 0.04 0.40 x 0.30 x 0.15 2.5YR 4/2    

11 Earthy y a 0 0.01 0.35 x 0.25 x 0.10 2.5YR 2.5/2    

12 Earthy y a 0 0.03 0.40 x 0.30 x 0.15 2.5YR 3/2    

13 Earthy y a 0 0.05 0.60 x 0.40 x 0.25 10R 4/6    

14 Earthy y a 0 0.01 0.40 x 0.30 x 0.25 2.5YR 2.5/3    

15 Earthy y a 0 0.01 0.40 x 0.30 x 0.05 2.5YR 4/4 2.5YR 4/6   

16 Earthy y a 0 0.04 0.50 x 0.35 x 0.10 2.5YR 3/1    

17 Metallic/angular y a 0 0.04 0.50 x 0.35 x 0.10 10R 4/2    

18 Metallic/angular y a 0 0.03 0.40 x 0.35 x 0.10 10R 5/2    

19 Metallic/angular y a 0 0.05 0.50 x 0.30 x 0.20 2.5YR 2.5/1    

20 Metallic/angular y a 0 0.01 0.20 x 0.15 x 0.10 10R 4/1    

21 Metallic/angular y a 0 0.08 0.60 x 0.30 x 0.25 10R 3/1    

22 Metallic/angular n  0 0.05 0.45 x 0.30 x 0.20 10R 2.5/2    

23 Metallic/angular n  0 0.07 0.60 x 0.35 x 0.15 10R 2.5/2    

 

 

            A-30.  Feature 33:      95.56.38.11   (12-B-1036) “North 1/2”         
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y a 0 to - 0.50 0.12 0.70 x 0.35 x 0.30 2.5YR 3/2   Silver/gray 
streak 

2  Granular y a 0 to  -0.50 0.02 0.20 x 0.20 x 0.20 10R 3/1   “ 

3  Granular y a 0 to  -0.50 0.02 0.40 x 0.30 x 0.25 10R 3/4   “ 

4  Granular y a 0 to  -0.50 0.04 0.40 x 0.40 x 0.20 2.5YR 4/1   “ 

5  Granular y a 0 to  -0.50 0.03 0.40 x 0.30 x 0.20 5YR 2.5/1   “ 

6  Granular y a 0 to  -0.50 0.02 0.40 x 0.40 x 0.20 10R 3/4   “ 

7  Granular y a 0 to  -0.50 0.01 0.40 x 0.20 x 0.20 2.5YR 3/1   “ 

8  Granular y a 0 to  -0.50 0.02 0.40 x 0.30 x 0.20 5YR 3/1   “ 
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9  Granular y a 0 to  -0.50 0.02 0.30 x 0.25 x 0.20 7.5YR 
2.5/1 

  “ 

10  Granular y a 0 to  -0.50 0.07 0.40 x 0.40 x 0.15 2.5YR 3/2   “ 

11  Granular y a 0 to  -0.50 0.03 0.50 x 0.35 x 0.10 10R 4/2   “ 

12  Earthy y a 0 0.09 0.70 x 0.50 x 0.45 10R 3/3 10R 4/8  Soft; rich 
brown streak 

13  Earthy y a 0 0.02 0.40 x 0.40 x 0.20 10R 4/2   “ 

14  Earthy y a 0 0.07 0.60 x 0.50 x 0.15 2.5YR 3/3   “ 

15  Earthy y a 0 0.04 0.40 x 0.30 x 0.20 2.5YR 4/2   “ 

16  Earthy y a 0 0.02 0.50 x 0.40 x 0.30 10R 4/4   “ 

17  Earthy y a 0 0.01 0.30 x 0.25 x 0.15 10R 3/2   “ 

18  Earthy y a 0 0.03 0.35 x 0.25 x 0.20 10R 3/2   “ 

19  Metallic/angular y a 0 0.11 0.60 x 0.50 x 0.30 10R 4/1   Orange or 
purplish 
interior when 
scratched 
with nail 

20  Metallic/angular y a 0 0.12 0.70 x 0.50 x 0.25 2.5YR 4/2   “ 

21  Metallic/angular y a 0 0.20 0.70 x 0.40 x 0.40 2.5YR 3/1   “ 

22  Metallic/angular y a 0 0.13 0.60 x 0.50 x 0.15 2.5YR 3/2   “ 

23  Metallic/angular y a 0 0.03 0.40 x 0.30 x 0.15 5YR 2.5/1   “ 

24  Metallic/angular y a 0 0.06 0.40 x 0.30 x 0.25 2.5YR 3/1   “ 

25  Metallic/angular y a 0 0.02 0.60 x 0.30 x 0.05 2.5YR 4/1   “ 

26  Metallic/angular y a 0 0.02 0.50 x 0.30 x 0.05 2.5YR 3/1   “ 

27  Metallic/angular y a 0 0.04 0.30 x 0.30 x 0.20 5YR 3/1   “ 

28  Metallic/angular y a 0 0.07 0.50 x 0.25 x 0.20 10R 3/2   “ 

29  Metallic/angular y a 0 0.19 0.60 x 0.50 x 0.30 5YR 3/2   “ 

30  Metallic/angular y a 0 0.08 0.50 x 0.45 x 0.20 10R 4/2   “ 

31  Metallic/angular y a 0 0.07 0.50 x 0.30 x 0.20 2.5YR 4/1   “ 

32  Metallic/angular y a 0 0.04 0.50 x 0.30 x 0.20 2.5YR 4/1   “ 

33  Metallic/angular y a 0 0.04 0.30 x 0.30 x 0.20 2.5YR 3/3   “ 

34  Metallic/angular y a 0 0.03 0.40 x 0.30 x 0.15 2.5YR 3/1   “ 

35  Metallic/angular y a 0 0.03 0.35 x 0.25 x 0.10 5YR 3/1   “ 

36  Metallic/angular y a 0 0.04 0.45 x 0.25 x 0.15 10R 3/2   “ 

37  Metallic/angular n  0 0.05 0.40 x 0.30 x 0.20 2.5YR 3/3   “ 

38  Metallic/angular n  0 0.06 0.40 x 0.35 x 0.20 2.5YR 3/3   “ 

39  Metallic/angular n  0 0.04 0.40 x 0.20 x 0.15 10R 3/2   “ 

 

 

             A-31.  Feature 33:     95.56.38.26   (12-B-1036)   “South ½ Magnetite”      
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Granular y a 0 to +0.50 .02 .5 x .4 x .15 10R 4/6   Streak absent 
to faint 
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brownish-red 

2  Granular y a 0 to +0.50 .03 .40 x .40 x .25 2.5YR 4/2   “ 

3  Granular y a 0 to +0.50 .07 .60 x .50 x .20 2.5YR 4/4 5YR 3/1  “ 

4  Granular y a 0 to +0.50 .07 .60 x .60 x .30 2.5YR 4/3   “ 

5  Granular y a 0 to +0.50 .12 .50 x .40 x .35 10R 3/3 10R 4/4  “ 

6  Granular y a 0 to +0.50 .01 .30 x .25 x .15 10R 4/3   “ 

7  Granular y a 0 to +0.50 .04 .60 x .30 x .15 10R 4/2   “ 

8  Granular y a 0 to +0.50 .04 .50 x .40 x .10 2.5YR 5/3   “ 

9  Granular y a 0 to +0.50 .04 .40 x .30 x .15 5YR 5/3   “ 

10  Granular y a 0 to +0.50 .045 .40 x .30 x .10 2.5YR 4/2   “ 

11  Granular y a 0 to +0.50 .04 .40 x .30 x .15 2.5YR 3/2   “ 

12  Granular y a 0 to +0.50 .07 .60 x .55 x .35 2.5YR 4/6 10R 4/2  “ 

13  Granular y a 0 to +0.50 .02 .40 x .30 x .30 2.5YR 3/2   “ 

14  Granular y a 0 to +0.50 .05 .40 x .40 x .20 2.5YR 4/1   “ 

15  Granular y a 0 to +0.50 .06 .50 x .40 x .20 10R 3/1   “ 

16  Granular y a 0 to +0.50 .01 .35 x .30 x <.01 2.5YR 4/1   “ 

17  Granular y a 0 to +0.50 .06 .50 x .50 x .10 2.5YR 4/2   “ 

18  Granular y a 0 to +0.50 .01 .30 x .20 x .10 2.5YR 5/2   “ 

19  Granular y a 0 to +0.50 .02 .30 x .30 x .10 10R 4/6   “ 

20  Granular n  0 .12 .70 x .50 x .20 10R 4/2   “ 

21  Granular n  0 .11 .60 x .50 x .20 10R 4/3   “ 

22  Granular n  0 .06 .35 x .30 x .15 2.5YR 3/2   “ 

23  Earthy y a 0 to -1.0 .12 .80 x .45 x .15 2.5YR 4/1   Deep reddish-
brown streak to 
most 

24  Earthy y a 0 to -1.0 .02 .25 x .20 x .20 10R 3/2   “ 

25  Earthy y a 0 to -1.0 .04 .60 x .40 x .15 5YR 4/1   “ 

26  Earthy y a 0 to -1.0 .02 .25 x .20 x .10 10R 3/2   “ 

27  Earthy y a 0 to -1.0 .01 .30 x .30 x .20 10R 4/6   “ 

28  Earthy y a 0 to -1.0 .03 .50 x .40 x .30 10R 4/6   “ 

29  Earthy y a 0 to -1.0 .02 .40 x .30 x .15 7.5YR 4/2   “ 

30  Earthy y a 0 to -1.0 .04 .50 x .40 x .10 5YR 4/2   “ 

31  Earthy y a 0 to -1.0 .05 .40 x .40 x .20 2.5YR 3/2   “ 

32  Earthy y a 0 to -1.0 .07 .50 x .40 x .20 10R 3/4   “ 

33  Earthy y a 0 to -1.0 .02 .20 x .20 x .20 10R 5/2   “ 

34  Earthy y a 0 to -1.0 .02 .40 x .40 x .10 10R 4/4   “ 

35  Earthy y a 0 to -1.0 .02 .40 x .35 x .10 10R 4/4   “ 

36  Earthy y a 0 to -1.0 .08 .50 x .35 x .30 2.5YR 4/2   “ 

37  Earthy y a 0 to -1.0 .02 .40 x .30 x .20 10R 2.5/2   “ 

38  Earthy y a 0 to -1.0 .02 .20 x .15 x .10 10R 3/2   “ 

39  Earthy y a 0 to -1.0 .01 .30 x .30 x .10 10R 5/2   “ 

40  Earthy y a 0 to -1.0 .01 .40 x .30 x .20 10R 3/3   “ 

41  Earthy y a 0 to -1.0 .07 .90 x .50 x .20 5YR 3/2   “ 

42  Earthy y a 0 to -1.0 .02 .30 x .30 x .25 2.5YR 5/2   “ 

43  Earthy y a 0 to -1.0 .03 .40 x .30 x .30 10R 4/3   “ 
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44  Earthy y a 0 to -1.0 .09 .70 x .50 x .30 10R 4/2   “ 

45  Earthy y a 0 to -1.0 .03 .40 x .30 x .10 10R 4/3   “ 

46  Earthy y a 0 to -1.0 .04 .50 x .30 x .30 2.5YR 4/2   “ 

47  Earthy y a 0 to -1.0 .02 .45 x .30 x .10 2.5YR 5/2   “ 

48  Earthy y a 0 to -1.0 .04 .50 x .30 x .30 2.5YR 4/2   “ 

49  Earthy y a 0 to -1.0 .02 .50 x .30 x .10 2.5YR 4/2   “ 

50  Earthy y a 0 to -1.0 <.01 .25 x .10 x .10 10R 4/4   “ 

51  Earthy y a 0 to -1.0 .01 .40 x .30 x .20 2.5YR 4/4   “ 

52  Earthy y a 0 to -1.0 .01 .30 x .30 x .20 2.5YR 4/2   “ 

53  Earthy y a 0 to -1.0 .02 .40 x .30 x .20 2.5YR 3/3   “ 

54  Earthy n  0 .20 .60 x .50 x .40 5YR 3/3   “ 

55  Earthy n  0 .04 .35 x .20 x .15 2.5YR 4/2   “ 

56  Earthy n  0 .03 .40 x .30 x .15 2.5YR 3/3   “ 

57  Earthy n  0 .04 .40 x .25 x .20 2.5YR 3/3   “ 

58  Metallic/angular y a -1.0 to +1.0 .08 .60 x .40 x .30 5YR 3/2   Faint brownish-
red streak to no 
streak 

59  Metallic/angular y a -1.0 to +1.0 .28 1.00 x .70 x .30 10R 4/2   “ 

60  Metallic/angular y a -1.0 to +1.0 .22 .70 x .60 x .40 2.5YR 3/2   “ 

61  Metallic/angular y a -1.0 to +1.0 .04 .50 x .30 x .20 2.5YR 4/1   “ 

62  Metallic/angular y a -1.0 to +1.0 .04 .30 x .30 x .15 10R 4/2   “ 

63  Metallic/angular y a -1.0 to +1.0 .03 .50 x .40 x .05 2.5YR 3/2   “ 

64  Metallic/angular y a -1.0 to +1.0 .03 .30 x .30 x .20 10R 4/1   “ 

65  Metallic/angular y a -1.0 to +1.0 .04 .30 x .30 x .25 2.5YR 4/2   “ 

66  Metallic/angular y a -1.0 to +1.0 .11 .70 x .60 x .10 2.5YR 3/1   “ 

67  Metallic/angular y a -1.0 to +1.0 .09 .50 x .50 x .30 10R 4/4   “ 

68  Metallic/angular y a -1.0 to +1.0 <.01 .10 x.10 x .05 2.5YR 3/1   “ 

69  Metallic/angular y a -1.0 to +1.0 .04 .35 x .30 x .20 5YR 2.5/1   “ 

70  Metallic/angular y a -1.0 to +1.0 .12 .60 x .50 x .20 10R 4/2   “ 

71  Metallic/angular y a -1.0 to +1.0 .03 .50 x .30 x .15 10R 3/2   “ 

72  Metallic/angular y a -1.0 to +1.0 .01 .30 x .20 x .10 5YR 4/1   “ 

73  Metallic/angular y a -1.0 to +1.0 .02 .40 x .40 x .20 2.5YR 4/2   “ 

74  Metallic/angular y a -1.0 to +1.0 .06 .50 x .30 x .20 2.5YR 3/1   “ 

75  Metallic/angular y a -1.0 to +1.0 .13 .60 x .50 x .20 2.5YR 3/2   “ 

76  Metallic/angular y a -1.0 to +1.0 .02 .30 x .20 x .15 2.5YR 3/1   “ 

77  Metallic/angular y a -1.0 to +1.0 .02 .40 x .20 x .10 2.5YR 5/2   “ 

78  Metallic/angular y a -1.0 to +1.0 .05 .60 x .35 x .20 2.5YR 3/2   “ 

79  Metallic/angular y a -1.0 to +1.0 .11 .60 x .50 x .25 2.5YR 5/2   “ 

80  Metallic/angular y a -1.0 to +1.0 .06 .70 x .40 x .10 2.5YR 3/2   “ 

81  Metallic/angular y a -1.0 to +1.0 .12 .50 x .50 x .20 5YR 4/1   “ 

82  Metallic/angular y a -1.0 to +1.0 .01 .30 x .30 x .15 2.5YR 3/2   “ 

83  Metallic/angular y a -1.0 to +1.0 .04 .40 x .20 x .20 2.5YR 3/2   “ 

84  Metallic/angular y a -1.0 to +1.0 .03 .30 x .25 x .20 2.5YR 3/1   “ 

85  Metallic/angular y a -1.0 to +1.0 .06 .50 x .35 x .30 10YR 3/2   “ 

86  Metallic/angular y a -1.0 to +1.0 .04 .35 x .30 x .10 7.5YR 4/1   “ 
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87  Metallic/angular y a -1.0 to +1.0 .015 .40 x .15 x .15 2.5YR 3/1   “ 

88  Metallic/angular y a -1.0 to +1.0 .10 .55 x .40 x .20 5YR 3/2   “ 

89  Metallic/angular y a -1.0 to +1.0 .02 .50 x .15 x .10 2.5YR 3/1   “ 

90  Metallic/angular y a -1.0 to +1.0 .065 .40 x .30 x .15 2.5YR 5/2   “ 

91  Metallic/angular y a -1.0 to +1.0 .01 .40 x .20 x .10 10R 4/2   “ 

92  Metallic/angular y a -1.0 to +1.0 .03 .40 x .30 x .20 10R 4/1   “ 

93  Metallic/angular y a -1.0 to +1.0 .04 .50 x .40 x .15 5YR 4/1   “ 

94  Metallic/angular y a -1.0 to +1.0 .02 .30 x .30 x .10 5YR 4/2   “ 

95  Metallic/angular y a -1.0 to +1.0 .08 .50 x .40 x .20 2.5YR 3/1   “ 

96  Metallic/angular y a -1.0 to +1.0 .06 .50 x .40 x .30 2.5YR 4/2   “ 

97  Metallic/angular y a -1.0 to +1.0 .03 .40 x .30 x .20 10R 4/1   “ 

98  Metallic/angular y a -1.0 to +1.0 .05 .40 x .40 x .20 10R 4/2   “ 

99  Metallic/angular y a -1.0 to +1.0 .03 .30 x .25 x .10 10R 3/1   “ 

100  Metallic/angular y a -1.0 to +1.0 .01 .20 x .15 x .10 10R 3/2   “ 

101  Metallic/angular y a -1.0 to +1.0 .06 .60 x .40 x .25 2.5YR 2.5/2   “ 

102  Metallic/angular y a -1.0 to +1.0 .04 .50 x .50 x .10 2.5YR 5/2   “ 

103  Metallic/angular n  0 .12 .70 x .50 x .20 2.5YR 4/3   “ 

104  Metallic/angular n  0 .05 .50 x .40 x .15 2.5YR 3/2   “ 

105  Metallic/angular n  0 .03 .30 x .30 x .20 5YR 4/3   “ 

 

 

 

 

           Feature 34 
            A-32.  Feature 34:   95.56.39.17  (12-B-1036)   “Sand around feature”    

 Texture Magnetic? 
y or n 

a, b, or 
c 

Gauss 
+, -, or 0 

Weight  
(grams) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1  Metallic/angular y a 0 0.02  0.10 x 0.10 x 0.10 10R 4/4    

2  Metallic/angular y a 0 0.02 0.30 x 0.30 x 0.05 2.5YR 3/2    

3  Metallic/angular y a 0 0.01 0.30 x 0.30 x 0.05 2.5YR 4/2    

4  Metallic/angular y a 0 0.01 0.30 x 0.30 x 0.05 5YR 4/2    

5  Metallic/angular y a 0 0.02 0.30 x 0.30 x 0.20 2.5YR 4/4    

6  Metallic/angular y a 0 <0.01 0.05 x 0.05 x 0.05 2.5YR 5/6    

7  Granular y a 0 0.01 0.35 x 0.35 x 0.15 5YR 4/2    

8  Granular y a 0 0.02 0.45 x 0.40 x 0.20 2.5YR 5/4    

9  Granular y a 0 <0.01 0.30 x 0.15 x 0.15 10R 4/3    

10  Earthy y a 0 0.11 1.00 x 0.60 x 0.20 5YR 4/2   Brown to 
brownish-red 
streak 

11  Earthy y a 0 0.01 0.30 x 0.30 x 0.20 10R 4/3   “ 

12  Earthy y a 0 0.03 0.60 x 0.50 x 0.10 10R 4/2   “ 

13  Earthy y a 0 0.02 0.40 x 0.40 x 0.10 2.5YR 3/2   “ 
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14  Earthy y a 0 0.01 0.30 x 0.30 x 0.15 10R 4/3   “ 

15  Earthy y a 0 0.01 0.30 x 0.20 x 0.10 5YR 3/3   “ 

16  Earthy y a 0 0.01 0.30 x 0.25 x 0.15 5YR 3/3   “ 

 

             A-33.  Feature 34:   95.56.39.27  (12-B-1036)   “Feature fill below cache; excavated 11/29/1995, one bag: 2 buckets; ocher.”    
 Texture Magnetic? 

y or n 
a, b, or c Gauss 

+, -, or 0 
Weight 

(g) 
Measurement 

(cm) 
Color 1 Color 2 Color 3 Comments 

1.  Granular n  0 2.26 2.20 x 1.50 x 0.80 7.5YR 4/4 7.5YR 5/6 7.5YR 7/6 Friable; yellow 
flecks 

2.  Granular n  0 1.67 2.20 x 1.20 x 0.80 7.5YR 3/3 7.5YR 4/4 7.5YR 7/6 Friable; yellow 
flecks 

3.  Granular n  0 0.01 0.30 x 0.30 x 0.20 5YR 3/3 7.5YR 3/3  Friable; yellow 
flecks 

4.  Granular n  0 0.01 0.30 x 0.30 x 0.20 5YR 3/3 7.5YR 7/6  Friable; yellow 
flecks 

5.  Granular n  0 <0.01 0.15 x 0.15 x 0.15 5YR 3/3 7.5YR 7/6  Friable; yellow 
flecks 

6.  Granular n  0 0.04 0.55 x 0.30 x 0.20 5YR 3/3 7.5YR 7/6  Friable; yellow 
flecks 

7.  Granular n  0 0.37 1.00 x 0.90 x 0.50 5YR 3/3 7.5YR 7/6  Friable; yellow 
flecks 

8.  Granular n  0 0.19 0.80 x 0.80 x 0.35 7.5YR 3/3 7.5YR 3/4 7.5YR 7/6 Friable; yellow 
flecks 

9.  Granular n  0 0.06 0.60 x 0.50 x 0.40 7.5YR 3/3 7.5YR 4/4 7.5YR 7/6 Friable; yellow 
flecks 

10.  Granular n  0 0.03 0.40 x 0.40 x 0.30 5YR 3/2 7.5YR 7/6  Friable; yellow 
flecks 

11.  Granular n  0 0.05 0.60 x 0.40 x 0.30 7.5YR 4/4 7.5YR 7/6  Friable; yellow 
flecks 

12.  Granular n  0 0.01 0.35 x 0.25 x 0.20 7.5YR 3/3 7.5YR 7/6  Friable; yellow 
flecks 

13.  Granular y b 0 0.13 0.80 x 0.70 x 0.40 7.5YR 3/4 7.5YR 7/6   

14.  Granular y b 0 0.05 0.60 x 0.40 x 0.35 7.5YR 3/3 7.5YR 7/6   

15.  Granular y b 0 0.07 0.70 x 0.45 x 0.40 5YR 6/6 7.5YR 3/3 7.5YR 7/6  

16.  Granular y b 0 0.03 0.50 x 0.40 x 0.30 5YR 3/3 5YR 6/6 7.5YR 7/6  

17.  Granular y b 0 0.03 0.50 x 0.40 x 0.30 5YR 3/2 7.5YR 7/6   

18.  Granular y b 0 0.02 0.40 x 0.30 x 0.15 7.5YR 4/3 7.5YR 7/6   

19.  Granular y b 0 0.01 0.50 x 0.30 x 0.30 2.5YR 3/3 2.5YR 4/6 7.5YR 7/6  

20.  Granular y b 0 0.05 0.60 x 0.50 x 0.30 5YR 3/2 7.5YR 7/6   

21.  Granular y b 0 0.01 0.45 x 0.30 x 0.30 7.5YR 4/3 7.5YR 7/6   

22.  Granular y b 0 0.03 0.45 x 0.40 x 0.30 5YR 3/2 7.5YR 7/6   

23.  Granular y b 0 0.16 0.90 x 0.70 x 0.40 7.5YR 4/3 7.5YR 7/6   

24.  Granular y b 0 0.01 0.20 x 0.20 x 0.20 5YR 3/3 7.5YR 7/6   

25.  Granular y b 0 0.02 0.30 x 0.30 x 0.20 5YR 3/3 7.5YR 7/6   

26.  Granular y b 0 <0.01 0.10 x 0.10 x 0.10 5YR 3/3 7.5YR 7/6   
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27.  Granular y b 0 0.02 0.35 x 0.20 x 0.15 5YR 4/3 7.5YR 7/6   

28.  Granular y b 0 0.02 0.30 x 0.25 x 0.20 5YR 3/2 7.5YR 7/6   

29.  Granular y b 0 0.01 0.20 x 0.10 x 0.10 5YR 3/2 7.5YR 7/6   

30.  Granular y b 0 0.01 0.35 x 0.20 x 0.20 5YR 2.5/2 7.5YR 7/6   

31.  Granular y b 0 0.03 0.45 x 0.20 x 0.20 7.5YR 4/3 7.5YR 5/6 7.5YR 7/6  

32.  Metallic/blocky n  0 0.02 0.60 x 0.40 x 0.10 7.5YR 3/2 7.5YR 4/4  Light grayish-brown 
streak 

33.  Metallic/blocky n  0 0.01 0.45 x 0.20 x 0.20 7.5YR 4/3   Light grayish-brown 
streak 

34.  Metallic/blocky n  0 0.02 0.50 x 0.40 x 0.02 5YR 3/3   Light grayish-brown 
streak 

35.  Metallic/blocky n  0 0.01 0.40 x 0.25 x 0.15 7.5YR 3/4   Light grayish-brown 
streak 

36.  Metallic/blocky n  0 0.01 0.40 x 0.10 x 0.10 7.5YR 3/2   Light grayish-brown 
streak 

37.  Metallic/blocky n  0 0.01 0.30 x 0.05 x 0.05 7.5YR 4/3   Light grayish-brown 
streak 

38.  Metallic/blocky n  0 <0.01 0.05 x 0.05 x 0.05 5YR 2.5/2   Light grayish-brown 
streak 

 

 

           A-34.  Feature 34:  95.56.39.39    (12-B-1036)    “Center of S. ½ --excavated DRC 11/29/95”  

 Texture Magnetic? 
y or n 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/Metallic n  0 0.19 1.00 x 0.70 x 0.50 7.5YR 3/4   Very friable, 
powders 
easily 

2.  Blocky/Metallic n  0 0.02 0.40 x 0.30 x 0.25 7.5YR 3/4   “ 

3.  Blocky/Metallic n  0 0.04 0.60 x 0.40 x 0.20 7.5YR 3/4 7.5YR 5/6  “ 

4.  Blocky/Metallic n  0 0.01 0.30 x 0.30 x 0.15 7.5YR 4/4   “ 

5.  Blocky/Metallic n  0 0.02 0.40 x 0.40 x 0.30 7.5YR 4/3   “ 

6.  Blocky/Metallic n  0 0.01 0.45 x 0.30 x 0.10 7.5YR 4/4 10YR 5/6  “ 

7.  Blocky/Metallic n  0 0.22 1.50 x 0.50 x 0.40 7.5YR 3/4   “ 

8.  Blocky/Metallic y b 0 0.82 1.50 x 0.90 x 0.70 7.5YR 4/3 7.5YR 4/6 7.5YR 6/8  

9.  Blocky/Metallic y b 0 0.33 1.40 x 1.00 x 0.20 10YR 4/3 10YR 5/4   

10.  Blocky/Metallic y b 0 0.23 1.20 x 0.80 x 0.40 2.5YR 4/4 5YR 4/2   

11.  Blocky/Metallic y b 0 0.28 1.20 x 0.80 x 0.40 5YR 4/3 10YR 5/4   

12.  Blocky/Metallic y b 0 0.03 0.50 x 0.30 x 0.20 10R 4/4    

13.  Blocky/Metallic y b 0 0.17 0.70 x 0.70 x 0.30 10YR 4/6    

14.  Blocky/Metallic y b 0 0.26 0.80 x 0.70 x 0.60 5YR 4/4 10YR 4/6   

15.  Blocky/Metallic y b 0 0.28 0.90 x 0.70 x 0.50 7.5YR 4/6 10R 4/6   

16.  Blocky/Metallic y b 0 <0.01 0.20 x 0.20 x 0.10 5YR 4/6    

17.  Blocky/Metallic y b 0 0.01 0.30 x 0.20 x 0.15 5YR 5/6    

18.  Blocky/Metallic y b 0 0.80 1.20 x 1.10 x 1.00 2.5YR 4/4 5YR 4/3 10YR 7/8  
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19.  Blocky/Metallic y b 0 0.02 0.50 x 0.40 x 0.10 2.5YR 4/3 10R 4/6   

20.  Blocky/Metallic y b 0 0.06 0.50 x 0.40 x 0.30 5YR 5/4 7.5YR 4/3   

21.  Blocky/Metallic y b 0 0.04 0.45 x 0.40 x 0.20 10R 4/2 10R 4/4   

22.  Blocky/Metallic y b 0 0.01 0.30 x 0.30 x 0.20 10YR 5/3 10YR 6/6   

23.  Blocky/Metallic y b 0 0.01 0.20 x 0.20 x 0.20 5YR 3/3    

24.  Blocky/Metallic y b 0 0.01 0.30 x 0.20 x 0.15 7.5YR 4/3 7.5YR 7/4   

25.  Blocky/Metallic y b 0 0.02 0.35 x 0.30 x 0.15 7.5YR 4/3 7.5YR 6/6   

26.  Blocky/Metallic y b 0 0.03 0.40 x 0.30 x 0.20 10R 4/3    

27.  Blocky/Metallic y b 0 0.05 0.60 x 0.30 x 0.30 2.5YR 4/4    

28.  Blocky/Metallic y b 0 0.03 0.40 x 0.25 x 0.20 5YR 5/4 5YR 5/6   

29.  Blocky/Metallic y b 0 0.09 0.60 x 0.45 x 0.40 7.5YR 4/3 10YR 5/4   

30.  Blocky/Metallic y b 0 0.05 0.70 x 0.40 x 0.15 10YR 5/3 10YR 5/4   

31.  Blocky/Metallic y b 0 0.02 0.40 x 0.30 x 0.20 10YR 5/4    

32.  Blocky/Columnar y a +1 0.29 1.00 x 0.80 x 0.40 10YR 5/6 10YR 6/6  Concretion 
shell 
appearance 

33.  Blocky/Columnar y a -1 0.33 1.30 x 1.00 x 0.15 7.5YR 4/3 10YR 3/4 10YR 6/3 “ 

34.  Blocky/Columnar y a -1 0.46 1.40 x 1.00 x 0.30 10YR 5/4 10YR 5/8  “ 

35.  Blocky/Columnar y a -1 0.22 1.00 x 0.50 x 0.30 10YR 3/4 10YR 7/6  “ 

36.  Blocky/Columnar y a -1 0.12 0.70 x 0.60 x 0.30 10YR 4/3 10YR 5/3 10YR 7/4 “ 

37.  Blocky/Columnar y a -1 0.07 0.50 x 0.40 x 0.40 5YR 3/3 7.5YR 4/3  “ 

38.  Blocky/Columnar y a -1 0.24 0.80 x 0.70 x 0.50 7.5YR 4/3 10YR 5/4  “ 

39.  Blocky/Columnar y a -2 0.82 1.50 x 0.70 x 0.10 7.5YR 4/3 10YR 5/6 10YR 6/6  

40.  Blocky/Columnar y a -2 0.38 1.20 x 1.00 x 0.40 10YR 3/3 10YR 5/4   

41.  Granular y b 0 0.16 0.90 x 0.60 x 0.45 5YR 3/3    

42.  Granular y b 0 0.12 0.60 x 0.60 x 0.40 5YR 5/6    

43.  Granular y b 0 0.11 0.80 x 0.50 x 0.30 10YR 5/4    

44.  Granular y b 0 0.17 0.90 x 0.70 x 0.30 7.5YR 3/4 7.5YR 5/6   

45.  Granular y b 0 0.06 0.60 x 0.50 x 0.20 5YR 4/3    

46.  Granular y b 0 0.07 0.70 x 0.50 x 0.30 10R 4/4    

47.  Granular y b 0 0.08 0.90 x 0.70 x 0.15 10YR 6/6    

48.  Granular y b 0 0.03 0.50 x 0.40 x 0.20 2.5YR 4/2    

49.  Granular y b 0 0.06 0.50 x 0.50 x 0.20 2.5YR 4/4    

50.  Granular y b 0 0.01 0.30 x 0.20 x 0.20 10YR 3/4    

51.  Granular y b 0 0.06 0.70 x 0.50 x 0.10 7.5YR 4/3    

52.  Granular y b 0 0.05 0.60 x 0.40 x 0.30 7.5YR 5/6    

53.  Granular y b 0 0.09 0.80 x 0.60 x 0.20 5YR 4/4 7.5YR 5/6   

54.  Granular y b 0 0.80 0.70 x 0.70 x 0.30 7.5YR 4/3    

55.  Granular y b 0 0.04 0.40 x 0.40 x 0.30 7.5YR 3/4    

56.  Granular y b 0 0.06 0.50 x 0.40 x 0.20 7.5YR 4/4 7.5YR 5/6   

57.  Granular y b 0 0.01 0.25 x 0.20 x 0.10 2.5YR 4/6    

58.  Granular y b 0 0.02 0.50 x 0.30 x 0.15 5YR 3/3    

59.  Granular y b 0 0.02 0.30 x 0.30 x 0.30 5YR 4/4    

60.  Granular y b 0 0.01 0.30 x 0.25 x 0.15 5YR 3/3    

61.  Granular y b 0 0.03 0.50 x 0.45 x 0.20 5YR 4/4    
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62.  Granular y b 0 0.02 0.40 x 0.30 x 0.20 5YR 3/3    

63.  Granular y b 0 0.02 0.40 x 0.30 x 0.25 7.5YR 3/3    

64.  Granular y b 0 0.02 0.40 x 0.25 x 0.20 7.5YR 3/3    

65.  Granular y b 0 0.01 0.25 x 0.25 x 0.15 5YR 3/2    

66.  Granular y b 0 0.01 0.40 x 0.30 x 0.20 7.5YR 4/4    

67.  Granular y b 0 0.01 0.25 x 0.20 x 0.20 7.5YR 5/6    

68.  Granular y b 0 0.02 0.40 x 0.30 x 0.20 5YR 4/3    

69.  Granular y b 0 0.02 0.40 x 0.30 x 0.20 5YR 4/4    

70.  Granular y b 0 0.01 0.35 x 0.25 x 0.10 2.5YR 4/3    

71.  Granular y b 0 0.02 0.30 x 0.30 x 0.30 2.5YR 5/4    

72.  Granular y b 0 0.05 0.40 x 0.35 x 0.30 5YR 4/4    

73.  Granular n  0 0.77 1.10 x 0.90 x 0.70 5YR 3/3 7.5YR 5/6   

74.  Granular n  0 0.70 1.10 x 0.80 x 0.70 7.5YR 3/3 7.5YR 4/6   

75.  Granular n  0 0.01 0.30 x 0.20 x 0.15 5YR 5/6    

76.  Granular n  0 0.06 0.80 x 0.50 x 0.30 7.5YR 5/6    

77.  Granular n  0 0.03 0.40 x 0.35 x 0.30 7.5YR 4/4    

78.  Granular n  0 0.01 0.30 x 0.25 x 0.15 7.5YR 3/3    

79.  Earthy y b 0 0.08 0.90 x 0.40 x 0.30 10R 5/6   Streak: rich 
reddish-
brown to grey 

80.  Earthy y b 0 0.07 0.80 x 0.40 x 0.10 2.5YR 4/2 7.5YR 5/6  “ 

81.  Earthy y b 0 0.11 0.80 x 0.70 x 0.20 2.5YR 5/4   “ 

82.  Earthy y b 0 0.17 0.80 x 0.70 x 0.50 10R 5/4   “ 

83.  Earthy y b 0 0.02 0.40 x 0.35 x 0.15 7.5YR 6/6   “ 

84.  Earthy y b 0 0.02 0.40 x 0.30 x 0.10 10R 4/4   “ 

85.  Earthy y b 0 0.01 0.30 x 0.20 x 0.10 7.5YR 4/2   “ 

86.  Earthy y b 0 0.02 0.50 x 0.50 x 0.20 7.5YR 5/6   “ 

87.  Earthy y b 0 0.01 0.30 x 0.30 x 0.20 5YR 3/3   “ 

88.  Earthy y b 0 0.08 0.70 x 0.50 x 0.40 2.5YR 4/2 7.5YR 5/6  “ 

89.  Earthy y b 0 0.01 0.20 x 0.20 x 0.20 7.5YR 6/6   “ 

90.  Earthy n  0 0.01 0.30 x 0.30 x 0.10 7.5YR 3/2   Streak: 
yellowish-
brown to 
greenish-grey  

91.  Earthy n  0 0.02 0.20 x 0.20 x 0.20 7.5YR 3/3   “ 

92.  Earthy n  0 0.03 0.60 x 0.50 x 0.20 10YR 7/8   “ 

93.  Earthy n  0 0.01 0.50 x 0.25 x 0.20 7.5YR 5/6   “ 

94.  Earthy n  0 0.06 0.70 x 0.60 x 0.40 10YR 6/6   “ 

95.  Earthy n  0 0.09 0.60 x 0.50 x 0.40 7.5YR 3/3   “ 
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             A-35.  Feature 34:  95.56.39.44  (12-B-1036)    “N. ½; Sand around Feature (ocher)”      

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Granular n  0 0.11 0.70 x 0.60 x 0.50 7.5YR 3/3   Inconsistent 
streak 

2.  Granular n  0 0.03 0.50 x 0.40 x 0.25 5YR 3/3   “ 

3.  Granular n  0 0.08 0.70 x 0.60 x 0.40 10YR 3/4   “ 

4.  Granular n  0 0.03 0.45 x 0.40 x 0.30 5YR 3/3   “ 

5.  Granular n  0 0.04 0.50 x 0.30 x 0.30 5YR 3/3   “ 

6.  Granular n  0 0.01 0.30 x 0.30 x 0.25 5YR 3/2   “ 

7.  Granular n  0 0.02 0.20 x 0.20 x 0.20 5YR 3/3   “ 

8.  Granular n  0 0.04 0.50 x 0.40 x 0.20 5YR 3/3   “ 

9.  Granular y b 0 0.01 0.15 x 0.10 x 0.05 2.5YR 3/2   “ 

10.  Granular y b 0 0.04 0.40 x 0.30 x 0.30 5YR 3/2   “ 

11.  Granular y b 0 0.05 0.45 x 0.40 x 0.20 5YR 3/2   “ 

12.  Granular y b 0 0.02 0.30 x 0.30 x 0.10 5YR 3/3   “ 

13.  Granular y b 0 0.02 0.30 x 0.25 x 0.20 5YR 3/2   “ 

14.  Granular y b 0 0.03 0.40 x 0.30 x 0.30 7.5YR 3/4   “ 

15.  Granular y b 0 0.02 0.30 x 0.20 x 0.10 7.5YR 4/3   “ 

16.  Granular y b 0 0.03 0.40 x 0.40 x 0.35 7.5YR 3/3   “ 

17.  Granular y b 0 0.02 0.30 x 0.30 x 0.15 7.5YR 3/2   “ 

18.  Granular y b 0 0.04 0.40 x 0.30 x 0.30 7.5YR 3/2   “ 

 

 

A-36.  Feature 34:  95.56.39.55   (12-B-1036)    “Sand around feature S. ½, Ocher; excavated JW 11/28/95”    

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky y b          0             0.03 0.40 x 0.30 x 0.30 10YR 3/4 10YR 5/6   

2.  Granular y b 0 <0.01 0.20 x 0.20 x 0.15 10YR 3/4   Fused 
w/bone 

3.  Granular y b 0 <0.01 0.20 x 0.20 x 0.15 10YR 4/3    

4.  Granular y b 0 <0.01 0.20 x 0.20 x 0.10 10YR 5/6    

5.  Granular n  0 0.03 0.50 x 0.30 x 0.25 10YR 5/6    

6.  Granular y b 0 0.05 0.40 x 0.30 x 0.25 7.5YR 4/4    

 

                     A-37.  Feature 34:   95.56.39.57   (12-B-1036)   “Sand on surface; Excavated JDW 11/28/95”   

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/Columnar y c 0 0.03 0.50 x 0.40 x 0.30 7.5YR 3/4 7.5YR 5/8   

2.  Blocky/Columnar y c 0 0.01 0.30 x 0.20 x 0.20 7.5YR 3/4    

3.  Blocky/Columnar y c 0 0.01 0.30 x 0.20 x 0.15 5YR 3/3    

4.  Blocky/Columnar y c 0 0.01 0.30 x 0.25 x 0.15 2.5YR 3/4    
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5.  Granular y c 0 0.02 0.40 x 0.30 x 0.15 7.5YR 3/3    

6.  Granular y c 0 0.01 0.30 x 0.30 x 0.15 10YR 5/8    

7.  Granular y c 0 0.03 0.40 x 0.40 x 0.20 5YR 4/3    

8.  Granular y c 0 0.01 0.50 x 0.20 x 0.15 2.5YR 4/3    

 

          A-38.  Feature 34:  95.56.39.68   (12-B-1036)   “Feature fill, East Wall; Excavated DRC/JW 11/29/95”    

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/columnar y b -1 0.06 0.60 x 0.50 x 0.20 10YR 5/4    

2.  Blocky/Columnar y b -1 0.08 0.70 x 0.50 x 0.50 7.5YR 6/6 10YR 6/6   

3.  Blocky/Columnar y b -1 0.03 0.50 x 0.30 x 0.20 5YR 4/4 7.5YR 4/6   

4.  Blocky/Columnar y b -1 0.29 0.80 x 0.80 x 0.60 7.5YR 3/3 10YR 5/4 10YR 7/6  

5.  Granular y b 0 0.04 0.60 x 0.30 x 0.20 7.5YR 4/4 10YR 4/3   

6.  Granular y b 0 0.03 0.50 x 0.30 x 0.25 2.5YR 3/3 7.5YR 5/6   

7.  Granular y b 0 0.04 0.60 x 0.50 x 0.30 2.5YR 3/4    

8.  Granular y b 0 0.01 0.40 x 0.20 x 0.20 10YR 4/4    

9.  Granular y b 0 0.01 0.20 x 0.20 x 0.20 10YR 4/6    

10.  Granular n  0 0.01 0.25 x 0.20 x 0.15 5YR 4/4    

11.  Granular n  0 0.01 0.30 x 0.30 x 0.15 7.5YR 4/2    

12.  Granular n  0 0.10 1.00 x 0.50 x 0.40 7.5YR 3/3    

13.  Granular n  0 0.06 0.60 x 0.50 x 0.20 7.5YR 4/4    

14.  Granular n  0 1.13 1.60 x 1.30 x 0.70 7.5YR 4/4 10YR 5/6   

15.  Granular n  -1 0.08 0.40 x 0.30 x 0.30 5YR 3/3   Fused w/bone 

16.  Granular n  -1 0.08 0.40 x 0.30 x 0.30 5YR 3/3   Fused w/bone 

17.  Granular y b 0 0.02 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

18.  Granular y b 0 0.02 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

19.  Granular y b 0 0.02 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

20.  Granular y b 0 0.02 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

21.  Granular y b 0 0.03 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

22.  Granular y b 0 0.03 0.40 x 0.40 x 0.30 5YR 3/3   Fused 
w/charcoal 

23.  Earthy y b 0 0.07 0.60 x 0.50 x 0.20 5YR 4/2 7.5YR 5/4   

24.  Earthy y b 0 0.01 0.30 x 0.20 x 0.20 7.5YR 3/3    

25.  Earthy y b 0 0.01 0.30 x 0.30 x 0.10 10YR 6/3 10YR 6/4   

26.  Earthy y b 0 0.08 0.60 x 0.50 x 0.40 5YR 4/4    

27.  Earthy n  0 0.07 0.60 x 0.40 x 0.40 7.5YR 4/4    

28.  Earthy n  0 <0.01 0.20 x 0.05 x 0.05 7.5YR 3/3    

29.  Earthy n  0 0.01 0.20 x 0.15 x 0.15 10YR 6/6    

30.  Earthy n  0 0.01 0.30 x 0.20 x 0.15 5YR 4/4    
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             A-39.  Feature 34:   95.56.39.77    (12-B-1036)    “East Wall Clean up; Excavated JW, DRC 11/29/95”    

 Texture Magnetic
? 

Y or N 

a, b, or 
c 

Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/Columnar n  0   0.02 0.30 x 0.25 x 0.20 7.5YR 3/2 7.5YR 5/6   

2.  Blocky/Columnar n  0 0.02 0.40 x 0.30 x 0.20 2.5YR 5/6 5YR 3/3   

3.  Blocky/Columnar y b 0 0.03 0.40 x 0.20 x 0.20 10YR 6/4    

4.  Blocky/Columnar y b 0 0.01 0.35 x 0.30 x 0.10 7.5YR 4/3    

5.  Granular n  0 0.14 0.80 x 0.60 x 0.40 7.5YR 5/8 10YR 3/2  Friable;easily 
crumbled 

6.  Granular n  0 0.02 0.50 x 0.40 x 0.25 10YR 3/1   Friable;easily 
crumbled 

7.  Granular n  0 0.02 0.35 x 0.30 x 0.20 10YR 3/4   Friable;easily 
crumbled 

8.  Granular n  0 0.17 0.90 x 0.70 x 0.40 10YR 3/3   Friable;easily 
crumbled 

9.  Granular n  0 0.33 0.80 x 0.80 x 0.10 5YR 3/4   Friable;easily 
crumbled 

10.  Granular n  0 <0.01 0.10 x 0.10 x 0.10 7.5YR 3/3   Friable;easily 
crumbled 

11.  Granular y b 0 0.03 0.50 x 0.30 x 0.20 7.5YR 4/2    

12.  Granular n  0 0.17 0.90 x 0.80 x 0.35 10YR 3/4   Fused w/charcoal 

13.  Granular n  0 0.07 0.60 x 0.50 x 0.30 5YR 3/3   Fused w/charcoal 
14.  Granular n  0 0.01 0.40 x 0.30 x 0.20 10YR 2/2 10YR 4/3  Fused w/charcoal 
15.  Granular n  0 0.04 0.50 x 0.40 x 0.20 7.5YR 

2.5/2 
7.5YR 3/4  Fused w/charcoal 

16.  Earthy n  0 0.03 0.40 x 0.40 x 0.20 2.5YR 4/4    

17.  Earthy n  0 0.01 0.30 x 0.15 x 0.10 5YR 3/2    

18.  Earthy y b 0 0.06 0.60 x 0.50 x 0.20 10R  4/4    

19.  Earthy y b 0 0.02 0.50 x 0.25 x 0.20 10R 4/3    

20.  Earthy y b 0 <0.01 0.30 x 0.25 x 0.10 10R 2.5/2    

 

 

            A-40.   Feature 34:  95.56.39.85  (12-B-1036)  “Feature Fill above bones, South ½; excavated JW 11/28/95; 1 bag: 3 buckets; ocher”  

 Texture Magnetic? 
Y or N 

a, b, or 
c 

Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/Columnar n  0 <0.01 0.20 x 0.20 x 0.10 5YR 3/3    

2.  Blocky/Columnar n  0 0.02 0.60 x 0.30 x 0.15 7.5YR 2.5/1 7.5YR 3/2   

3.  Blocky/Columnar n  0 0.01 0.30 x 0.20 x 0.15 5YR 3/3    

4.  Blocky/Columnar  n  0 <0.01 0.30 x 0.20 x 0.10 5YR 4/3    
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5.  Blocky/Columnar n  0 0.18 0.90 x 0.70 x 0.60 5YR 3/3 7.5YR 3/3 7.5YR 5/6 mottled 

6.  Blocky/Columnar y a 0 0.02 0.30 x 0.25 x 0.10 7.5YR 4/3    

7.  Blocky/Columnar y a 0 0.02 0.50 x 0.40 x 0.20 7.5YR 5/3    

8.  Blocky/Columnar y a 0 0.03 0.40 x 0.25 x 0.20 7.5YR 4/3    

9.  Blocky/Columnar y a 0 0.01 0.30 x 0.30 x 0.15 5YR 4/3    

10.  Blocky/Columnar y a 0 0.04 0.50 x 0.30 x 0.20 5YR 3/3   mottled 

11.  Granular n  0 0.30 1.00 x 1.00 x 0.40 5YR 3/3 7.5YR 6/6  mottled 

12.  Granular n  0 0.94 1.80 x 1.50 x 0.50 5YR 3/3    

13.  Granular n  0 0.46 1.00 x 0.90 x 0.60 5YR 3/3    

14.  Granular n  0 0.09 0.70 x 0.60 x 0.40 5YR 3/3    

15.  Granular n  0 0.15 0.70 x 0.50 x 0.40 5YR 3/2    

16.  Granular n  0 0.12 0.65 x 0.60 x 0.50 2.5YR 4/4    

17.  Granular n  0 0.02 0.30 x 0.30 x 0.20 7.5YR 3/3    

18.  Granular n  0 0.01 0.30 x 0.30 x 0.10 10YR 3/3 10YR 4/4   

19.  Granular n  0 0.01 0.30 x 0.20 x 0.10 5YR 4/4    

20.  Granular n  0 0.05 0.60 x 0.40 x 0.30 5YR 3/3    

21.  Granular n  0 0.04 0.50 x 0.40 x 0.30 7.5YR 3/4 7.5YR 4/3   

22.  Granular n  0 0.03 0.40 x 0.30 x 0.20 10YR 3/3    

23.  Granular n  0 0.03 0.50 x 0.30 x 0.30 5YR 3/2    

24.  Granular n  0 0.06 0.50 x 0.45 x 0.30 2.5YR 3/4 5YR 3/2 7.5YR 8/6 mottled 

25.  Granular n  0 0.01 0.30 x 0.30 x 0.20 7.5YR 3/2    

26.  Granular n  0 0.02 0.50 x 0.25 x 0.20 7.5YR 3/2    

27.  Granular n  0 0.02 0.35 x 0.25 x 0.20 5YR 3/3   Embedded 
charcoal 

28.  Granular n  0 0.01 0.30 x 0.20 x 0.15 5YR 3/2   Embedded 
charcoal 

29.  Granular n  0 0.06 0.55 x 0.50 x 0.40 5YR 2.5/1 7.5YR 3/3 7.5YR 5/6 Embedded 
charcoal; 
mottled 

30.  Granular n  0 0.06 0.60 x 0.45 x 0.30 5YR 3/2   Embedded 
charcoal 

31.  Granular n  0 0.12 0.70 x 0.60 x 0.40 2.5YR 3/3   Embedded 
charcoal 

32.  Granular n  0 0.21 0.90 x 0.60 x 0.50 5YR 3/3   Embedded 
charcoal 

33.  Earthy n  0 0.04 0.40 x 0.30 x 0.20 7.5YR 4/3 7.5YR 5/6   

34.  Earthy n  0 0.01 0.30 x 0.25 x 0.15 7.5YR 3/3    

35.  Earthy n  0 0.03 0.70 x 0.40 x 0.20 5YR 3/1    

36.  Earthy n  0 0.04 0.50 x 0.40 x 0.30 2.5YR 2.5/2 5YR 3/3   

37.  Earthy n  0 0.07 0.50 x 0.50 x 0.30 7.5YR 4/2 7.5YR 5/6   

38.  Earthy y b 0 0.01 0.10 x 0.10 x 0.10 7.5YR 3/3    

39.  Earthy y b 0 0.02 0.30 x 0.25 x 0.10 7.5YR 3/3    

40.  Earthy y b 0 0.01 0.30 x 0.20 x 0.10 5YR 3/4    
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A-41.  Feature 34:  95.56.39.90   (12-B-1036)   “Fill around bone cache; excavated JW 11/28/95”  

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/columnar n  0 0.04 0.50 x 0.50 x 0.25 5YR 3/3    

2.  Blocky/columnar n  0 <0.01 0.20 x 0.05 x 0.05 5YR 3/2    

3.  Blocky/columnar n  0 0.01 0.40 x 0.15 x 0.15 5YR 4/4    

4.  Blocky/columnar n  0 0.05 0.70 x 0.50 x 0.20 5YR 3/2    

5.  Blocky/columnar n  0 0.03 0.90 x 0.40 x 0.25 7.5YR 3/3    

6.  Blocky/columnar n  0 0.03 0.50 x 0.30 x 0.20 5YR 4/3    

7.  Blocky/columnar n  0 <0.01 0.20 x 0.10 x 0.10 7.5YR 4/3    

8.  Blocky/columnar y a 0 0.03 0.50 x 0.35 x 0.20 7.5YR 6/4 7.5YR 5/4   

9.  Blocky/columnar y a 0 0.03 0.60 x 0.50 x 0.30 10R 4/4 10R 5/6   

10.  Blocky/columnar y a 0 0.02 0.50 x 0.30 x 0.20 7.5YR 4/4 7.5YR 6/4   

11.  Blocky/columnar y a 0 0.02 0.40 x 0.30 x 0.20 5YR 4/3    

12.  Blocky/columnar y a 0 0.18 0.90 x 0.60 x 0.50 7.5YR 5/4    

13.  Granular n  0 2.34 2.30 x 1.70 x 1.00 7.5YR 3/3   Mod. friable; 
weak 
brownish 
streak 

14.  Granular n  0 0.75 1.50 x 1.40 x 0.80 7.5YR 4/4   “ 

15.  Granular n  0 0.20 1.20 x 0.60 x 0.50 7.5YR 3/4   “ 

16.  Granular n  0 0.37 1.00 x 0.80 x 0.50 7.5YR 4/6   “ 

17.  Granular n  0 0.30 1.00 x 0.80 x 0.40 7.5YR 3/4   “ 

18.  Granular n  0 0.29 1.10 x 0.80 x 0.50 7.5YR 3/4   “ 

19.  Granular n  0 0.16 0.90 x 0.70 x 0.45 7.5YR 3/4 7.5YR 5/6  “ 

20.  Granular n  0 0.89 1.50 x 1.40 x 0.50 7.5YR 3/4   “ 

21.  Granular n  0 0.24 1.20 x 0.80 x 0.30 10YR 3/4   “ 

22.  Granular n  0 0.24 0.70 x 0.60 x 0.40 7.5YR 4/6   “ 

23.  Granular n  0 0.22 1.00 x 0.70 x 0.50 10YR 3/4   “ 

24.  Granular n  0 0.29 1.00 x 0.60 x 0.50 7.5YR 3/3   “ 

25.  Granular n  0 0.47 1.50 x 0.80 x 0.60 7.5YR 4/6   “ 

26.  Granular n  0 0.14 1.00 x 0.50 x 0.40 10YR 3/6   “ 

27.  Granular n  0 0.06 0.70 x 0.50 x 0.20 7.5YR 3/3   “ 

28.  Granular n  0 0.08 0.60 x 0.50 x 0.40 7.5YR 3/3   “ 

29.  Granular n  0 0.05 0.50 x 0.45 x 0.30 7.5YR 3/3   “ 

30.  Granular n  0 0.05 0.50 x 0.30 x 0.30 7.5YR 3/4   “ 

31.  Granular n  0 0.03 0.50 x 0.45 x 0.35 7.5YR 3/4 10YR 7/4  “ 

32.  Granular n  0 0.01 0.40 x 0.30 x 0.15 5YR 3/3   “ 

33.  Granular n  0 0.33 1.30 x 0.80 x 0.40 7.5YR 4/4   “ 

34.  Granular n  0 0.12 0.90 x 0.50 x 0.40 7.5YR 4/6   “ 

35.  Granular n  0 0.04 0.50 x 0.50 x 0.30 7.5YR 3/3   “ 

36.  Granular n  0 0.01 0.45 x 0.40 x 0.10 10YR 3/3   “ 

37.  Granular n  0 0.01 0.30 x 0.30 x 0.30 7.5YR 4/3   “ 
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38.  Granular n  0 0.01 0.40 x 0.20 x 0.20 7.5YR 4/3   “ 

39.  Granular n  0 0.01 0.30 x 0.20 x 0.15 7.5YR 5/6   “ 

40.  Granular n  0 0.32 1.30 x 1.20 x 0.40 10YR 3/6   “ 

41.  Granular n  0 0.18 0.80 x 0.80 x 0.30 7.5YR 4/4 7.5YR 5/6  “ 

42.  Granular n  0 0.19 0.80 x 0.70 x 0.50 7.5YR 3/4   “ 

43.  Granular n  0 0.31 0.90 x 0.90 x 0.60 10YR 3/4   “ 

44.  Granular n  0 0.90 1.50 x 1.50 x 0.70 10YR 4/6   “ 

45.  Granular n  0 0.08 0.70 x 0.45 x 0.40 7.5YR 3/4   “ 

46.  Granular n  0 0.01 0.40 x 0.30 x 0.20 7.5YR 4/3   “ 

47.  Granular n  0 0.02 0.45 x 0.40 x 0.15 5YR 3/3 5YR 4/4  “ 

48.  Granular n  0 0.06 0.60 x 0.50 x 0.45 7.5YR 3/4   “ 

49.  Granular n  0 0.03 0.40 x 0.30 x 0.30 7.5YR 3/3   “ 

50.  Granular n  0 0.02 0.40 x 0.30 x 0.30 7.5YR 3/3   “ 

51.  Granular n  0 0.02 0.40 x 0.30 x 0.25 7.5YR 3/4   “ 

52.  Granular n  0 0.06 0.70 x 0.40 x 0.35 7.5YR 3/3   “ 

53.  Granular n  0 0.02 0.45 x 0.40 x 0.30 7.5YR 4/3   “ 

54.  Granular n  0 0.21 0.80 x 0.70 x 0.45 5YR 3/3   “ 

55.  Granular n  0 0.08 0.70 x 0.60 x 0.20 5YR 3/2   “ 

56.  Granular n  0 0.07 0.80 x 0.60 x 0.30 7.5YR 4/4   “ 

57.  Granular n  0 0.02 0.40 x 0.40 x 0.20 10YR 3/4   “ 

58.  Granular n  0 0.26 0.80 x 0.70 x 0.60 7.5YR 4/6   “ 

59.  Granular n  0 0.14 0.90 x 0.50 x 0.30 5YR 4/4 7.5YR 4/4  “ 

60.  Granular n  0 0.09 0.50 x 0.45 x 0.40 7.5YR 3/4   “ 

61.  Granular n  0 0.11 0.70 x 0.50 x 0.30 10YR 4/4 10YR 7/6  “ 

62.  Granular n  0 0.05 0.60 x 0.50 x 0.30 5YR 3/3   “ 

63.  Granular n  0 0.06 0.70 x 0.40 x 0.15 7.5YR 4/4   “ 

64.  Granular n  0 0.05 0.50 x 0.50 x 0.35 7.5YR 3/4   “ 

65.  Granular n  0 0.01 0.20 x 0.20 x 0.20 7.5YR 3/4   “ 

66.  Granular n  0 0.03 0.40 x 0.35 x 0.30 7.5YR 3/4   “ 

67.  Granular n  0 0.08 0.60 x 0.50 x 0.30 7.5YR 5/6   “ 

68.  Granular n  0 0.07 1.00 x 0.45 x 0.15 7.5YR 4/6   “ 

69.  Granular n  0 0.11 0.70 x 0.60 x 0.40 7.5YR 4/3   “ 

70.  Granular n  0 0.09 0.70 x 0.55 x 0.45 7.5YR 3/4   “ 

71.  Granular n  0 0.01 0.35 x 0.20 x 0.20 7.5YR 3/3   “ 

72.  Granular n  0 0.05 0.60 x 0.50 x 0.40 7.5YR 4/3   “ 

73.  Granular n  0 0.05 0.50 x 0.45 x 0.20 5YR 4/6   “ 

74.  Granular n  0 0.15 1.00 x 0.60 x 0.40 7.5YR 3/4   “ 

75.  Granular n  0 0.03 0.45 x 0.35 x 0.25 5YR 3/3 5YR 5/6  “ 

76.  Granular n  0 0.02 0.40 x 0.35 x 0.20 5YR 4/2   “ 

77.  Granular n  0 0.13 0.80 x 0.80 x 0.30 7.5YR 3/2 7.5YR 4/4  “ 

78.  Granular n  0 0.08 0.80 x 0.60 x 0.30 5YR 4/4   “ 

79.  Granular n  0 0.17 0.80 x 0.50 x 0.45 5YR 3/3 5YR 4/4  “ 

80.  Granular n  0 0.01 0.40 x 0.30 x 0.20 7.5YR 3/4   “ 

81.  Granular y b 0 0.01 0.20 x 0.20 x 0.20 7.5YR 5/4    

82.  Granular y b 0 0.01 0.30 x 0.20 x 0.20 10YR 3/3   Very friable; 
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mottled 

83.  Granular y b 0 0.01 0.30 x 0.25 x 0.20 5YR 4/3    

84.  Granular y b 0 0.02 0.45 x 0.40 x 0.10 7.5YR 4/3    

85.  Granular y b 0 0.08 0.70 x 0.50 x 0.40 5YR 4/4   mottled 

86.  Granular y b 0 0.01 0.20 x 0.20 x 0.20 7.5YR 4/3    

87.  Granular y b 0 0.05  0.50 x 0.40 x 0.40 5YR 3/3    

88.  Granular y b 0 0.03 0.40 x 0.40 x 0.20 10YR 4/6   mottled 

89.  Granular y b 0 0.05 0.70 x 0.40 x 0.30 10YR 5/4    

90.  Granular y b 0 0.22 0.90 x 0.50 x 0.40 5YR 3/3 5YR 4/6   

91.  Granular n  0 0.80 0.80 x 0.50 x 0.30 5YR 3/3   Embedded 
charcoal 

92.  Granular n  0 0.10 0.70 x 0.60 x 0.30 7.5YR 3/3   Embedded 
charcoal 

93.  Granular n  0 0.04 0.60 x 0.50 x 0.20 7.5YR 4/4   Embedded 
charcoal 

94.  Granular n  0 0.05 0.50 x 0.40 x 0.20 7.5YR 4/3 7.5YR 6/6  Embedded 
charcoal 

95.  Granular n  0 0.03 0.60 x 0.30 x 0.30 7.5YR 4/3   Embedded 
charcoal 

96.  Granular n  0 <0.01 0.20 x 0.20 x 0.20 10YR 2/1 10YR 3/1  Embedded 
charcoal 

97.  Granular n  0 <0.01 0.10 x 0.05 x 0.05 10YR 2/1   Embedded 
charcoal 

98.  Granular n  0 <0.01 0.05 x 0.05 x 0.05 10YR 2/1   Embedded 
charcoal 

99.  Granular n  0 <0.01 0.20 x 0.10 x 0.10 7.5YR 4/2   Embedded 
charcoal 

100.  Granular n  0 <0.01 0.40 x 0.30 x 0.10 7.5YR 4/3   Embedded 
charcoal 

101.  Earthy n  0 0.11 0.70 x 0.50 x 0.40 2.5YR 4/4 7.5YR 3/3  Streak: 
reddish-
brown  

102.  Earthy n  0 0.01 0.40 x 0.30 x 0.10 7.5YR 4/6   “ 

103.  Earthy n  0 0.01 0.30 x 0.30 x 0.20 5YR 3/1   “ 

104.  Earthy n  0 0.06 0.40 x 0.20 x 0.10 5YR 5/4 7.5YR 5/4  “ 

105.  Earthy n  0 0.05 0.50 x 0.40 x 0.20 5YR 3/3   “ 

106.  Earthy n  0 0.02 0.30 x 0.20 x 0.10 10YR 4/4 10YR 6/6  Mottled; 
Streak: 
reddish-
brown  

107.  Earthy n  0 0.02 0.35 x 0.30 x 0.20 10YR 5/4   Streak: 
reddish-
brown  

108.  Earthy n  0 0.02 0.40 x 0.30 x 0.20 7.5YR 3/4   “ 

109.  Earthy n  0 0.22 0.90 x 0.80 x 0.50 5YR 4/3   “ 
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             A-42.  Feature 34:  95.56.39.106  (12-B-1036)   “Feature fill bottom; excavated JW, DC 11/29/95”   
 Texture Magnetic? 

Y or N 
a, b, or c Gauss 

+, -, or 0 
Weight (g) Measurement 

(cm) 
Color 1 Color 2 Color 3 Comments 

1.  Blocky/Columnar y c 0 0.02 0.30 x 0.30 x 0.20 7.5YR 3/3    

2.  Blocky/Columnar y c 0 0.01 0.35 x 0.25 x 0.15 2.5YR 3/2 2.5YR 4/4   

3.  Blocky/Columnar y c 0 0.03 0.50 x 0.30 x 0.25 2.5YR 3/4 7.5YR 2/2   

4.  Blocky/Columnar y c 0 0.02 0.35 x 0.20 x 0.20 5YR 4/4    

5.  Blocky/Columnar y c 0 0.04 0.60 x 0.50 x 0.10 7.5YR 4/3 10YR 6/8  mottled 

6.  Blocky/Columnar y a 0 0.02 0.30 x 0.30 x 0.10 10R 4/3    

7.  Blocky/Columnar y a 0 0.02 0.35 x 0.30 x 0.20 10R 4/3 10R 4/4   

8.  Blocky/Columnar y a 0 0.04 0.60 x 0.40 x 0.10 2.5YR 4/3 10R 4/6   

9.  Blocky/Columnar y a 0 0.07 0.50 x 0.45 x 0.20 5YR 3/3 7.5YR 4/4   

10.  Blocky/Columnar y a 0 0.05 0.60 x 0.50 x 0.15 7.5YR 4/4 10YR 5/4   

11.  Granular y b 0 0.01 0.25 x 0.25 x 0.25 5YR 3/3   + friable; 
charcoal fused 

12.  Granular y b 0 0.01 0.35 x 0.25 x 0.10 5YR 3/3   “ 

13.  Granular n  0 0.01 0.65 x 0.20 x 0.20 5YR 3/3   “ 

14.  Granular n  0 0.05 0.60 x 0.40 x 0.35 5YR 3/3   “ 

15.  Granular n  0 0.01 0.45 x 0.15 x 0.10 7.5YR 3/1   “ 

16.  Granular n  0 0.02 0.50 x 0.30 x 0.20 7.5YR 2.5/1 7.5YR 4/3  “ 

17.  Granular n  0 0.01 0.30 x 0.20 x 0.15 5YR 3/4   “ 

18.  Granular n  0 0.02 0.45 x 0.20 x 0.10 5YR 3/3 5YR 3/4   

19.  Granular n  0 0.08 0.70 x 0.40 x 0.40 7.5YR 3/3 7.5YR 7/6   

20.  Granular n  0 0.02 0.30 x 0.25 x 0.15 7.5YR 3/3    

21.  Granular n  0 0.01 0.40 x 0.40 x 0.10 5YR 3/3    

22.  Granular n  0 0.01 0.30 x 0.20 x 0.10 7.5YR 4/4    

23.  Granular n  0 0.01 0.40 x 0.25 x 0.10 5YR 4/4 7.5YR 3/3   

24.  Granular n  0 0.10 0.80 x 0.45 x 0.40 2.5YR 3/6 5YR 3/3   

25.  Granular n  0 0.10 0.70 x 0.50 x 0.40 5YR 4/4 7.5YR 4/4   

26.  Granular n  0 0.10 0.70 x 0.50 x 0.30 7.5YR 3/4    

27.  Granular n  0 0.28 0.13 x 0.11 x 0.30 5YR 3/4 7.5YR 4/4 7.5YR 6/6 mottled 

28.  Granular n  0 0.05 0.60 x 0.50 x 0.20 5YR 4/6 10YR 7/6   

29.  Earthy y a 0 0.02 0.40 x 0.30 x 0.10 2.5YR 4/3 2.5YR 4/6   

30.  Earthy y a 0 0.01 0.30 x 0.20 x 0.10 5YR 4/4 5YR 5/4   

31.  Earthy y a 0 0.02 0.40 x 0.30 x 0.15 2.5YR 4/3 10YR 7/4   

32.  Earthy n  0 0.05 0.50 x 0.45 x 0.20 5YR 3/3 5YR 4/4   

33.  Earthy n  0 0.06 0.60 x 0.40 x 0.25 5YR 3/3 5YR 5/6   

34.  Earthy n  0 0.03 0.50 x 0.40 x 0.25 7.5YR 5/6 7.5YR 6/4   

35.  Earthy n  0 0.01 0.40 x 0.30 x 0.10 2.5YR 4/3 10YR 7/4   

36.  Earthy n  0 0.01 0.30 x 0.15 x 0.15 7.5YR 3/3 7.5YR 4/4   

 

 

 



A74 
 

 

             A-43.  Feature 34:    95.56.39.117    (12-B-1036)    “ocher-revisited soil from a deer cache bone; 1/11/96    

 Texture Magnetic? 
Y or N 

a, b, or c Gauss 
+, -, or 0 

Weight 
(g) 

Measurement 
(cm) 

Color 1 Color 2 Color 3 Comments 

1.  Blocky/columnar y c 0 0.02 0.40 x 0.30 x 0.25 2.5YR 3/2   Very friable 

2.  Blocky/columnar y c 0 0.02 0.45 x 0.40 x 0.20 2.5YR 3/2   Very friable 
3.  Blocky/columnar y c 0 0.01 0.35 x 0.30 x 0.20 7.5YR 3/3 7.5YR 5/6  Very friable 
4.  Blocky/columnar y c 0 0.01 0.40 x 0.30 x 0.10 5YR 4/3   Very friable 
5.  Blocky/columnar y c 0 0.03 0.50 x 0.40 x 0.30 2.5YR 3/2   Very friable 
6.  Granular n  0 0.14 0.70 x 0.60 x 0.35 5YR 3/2 5YR 4/4   

7.  Granular n  0 0.01 0.30 x 0.25 x 0.15 5YR 3/2    

8.  Granular n  0 0.26 0.90 x 0.45 x 0.40 5YR 3/3 5YR 4/6   

9.  Granular n  0 0.63 1.00 x 0.80 x 0.75 5YR 3/3 7.5YR 2.5/1   

10.  Granular n  0 0.14 0.70 x 0.60 x 0.45  5YR 3/2    

11.  Granular n  0 0.51 1.20 x 1.00 x 0.60 7.5YR 3/2 7.5YR 2.5/1   

12.  Granular n  0 0.73 1.50 x 1.00 x 0.90 5YR 2.5/1 5YR 3/4   

13.  Granular n  0 1.96 1.60 x 1.20 x 1.10 2.5YR 4/6 5YR 3/2 5YR 5/6  

14.  Granular n  0 0.01 0.30 x 0.20 x 0.15 7.5YR 4/4    

15.  Granular n  0 0.02 0.40 x 0.30 x 0.25 5YR 3/2    

16.  Granular n  0 0.02 0.35 x 0.30 x 0.20 5YR 3/3    

17.  Granular n  0 0.03 0.70 x 0.30 x 0.20 5YR 3/3    

18.  Granular n  0 <0.01 0.10 x 0.10 x 0.10 7.5YR 3/3    

19.  Granular n  0 <0.01 0.20 x 0.20 x 0.10 10YR 2/1    

20.  Granular n  0 0.04 0.40 x 0.40 x 0.20 5YR 4/4    

21.  Earthy y b 0 0.02 0.40 x 0.30 x 0.10 2.5YR 3/4 5YR 3/2   

22.  Earthy y b 0 0.01 0.30 x 0.20 x 0.10 2.5YR 3/2 2.5YR 4/8 5YR 7/3  

23.  Earthy n  0 0.01 0.30 x 0.25 x 0.15 5YR 3/2    

24.  Earthy n  0 0.01 0.40 x 0.20 x 0.10 5YR 3/3    

25.  Earthy n  0 0.01 0.30 x 0.20 x 0.15 5YR 3/3    

26.  Earthy n  0 0.05 0.60 x 0.50 x 0.20 5YR 3/3    

27.  Earthy n  0 0.19 0.75 x 0.70 x 0.50 7.5YR 2.5/2 7.5YR 6/8   

 

 

 

 

 


