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URBAN SOIL TAXONOMY IN THE ANTHROPOCENE
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In 1960 the USDA published what it thought would be the definitive taxonomic system for the classification of soils, titled: “Soil 
Taxonomy: A Comprehensive System Seventh Approximation.  Until 1960, there was only one other taxonomic system in the world 
that claimed to be fully comprehensive: the Russian Taxonomic System.  The major difference between the US and Russian Systems, 
was the role of history.  In the USDA system, a soil was classified first from its morphology, and then inferences were made about its 
genesis.  In the Russian System, classification proceeded from an understanding of the geological formation of the soil, and then the 
morphology was derived.  Ultimately, the Russian System was the less widely adopted due to the immense amount of knowledge it 
required of geologic history to classify soils.  

The USDA system however, (the Seventh) left out one very major soil category: that of urban soils.  The 1960 publication makes no 
mention of urban soils whatsoever, and the first taxonomic system to try and do so was not published until 1980 (Soil Classification 
System for England and Wales, BW Avery).  It would not be until 1995 that the USDA would take the classification of urban soils seri-
ously, with the formation of the International Committee on Anthropogenic Soils (ICOMANTH).  Just a decade after this more than 
half of the worlds population would live in urban areas.  Even today urban soils are frequently most efficiently located in soil surveys 
by looking for the blank spot on the map.

The Eighth Approximation has not been written.  This thesis proposes to imagine that this approximation has been written, and that 
this approximation incorporates urban soils into its taxonomy seamlessly through the introduction of historical process. The work will 
consist therefore in making visual and comprehensible a hypothetical taxonomy that draws no distinction between  natural and human 
made soil, but instead introduces historical process as the primary criteria for understanding and classifying soils.  In this taxonomy, 
soils are more than their atoms, more than their chemistry, and more than the measurable facts of their empirical phenomenon: soil 
is historical, cultural, and fully political.  In a world that will be increasingly relying on urban soils structurally, agriculturally, and 
ecologically, both for stability and as one of the two original sources of wealth under capitalism, an understanding of the way in which 
soil is shaped and formed by urban processes becomes all the more necessary.

Capitalist production, therefore, develops technology, and the combining together of various 
processes into a social whole, only by sapping the original sources of all wealth — the soil 
and the labourer. 
      Karl Marx Vol. I, Ch. 15 (last sentence), pg.556



To begin this research must be grounded in an understanding of the science it wishes to 
infiltrate and critique.  Four months were spent in an intensive study of the science of soils 
in the Environmental Science Department of the University of Virginia, under the guidence 
of Professor Aaron Mills.  

This project posits that all representation, in both the sciences and the humanities, is in-
herently taxonomic.  Therefore an investigation was made into the modes and methods 
of representation of geology and pedology in order to gain a better understanding of this 
relationship.  

Finally, as the only existing soil survey of a major north american city done by the USDA, 
the NYC Reconnaisance Soil Survey was taken up as a case study for specific investiga-
tion.  Through this case study, a critique was developed of the taxonomic system empoyed 
in New York by the USDA, which then suggested alternative strategies to be investigated 
in the next phase of this project.  

METHODS



PROJECT LEXICON

A Horizon
The surface horizon of a mineral soil having maximum organic matter 
accumulation, maximum biological activity, and/or eluviation of mate-
rials such as iron and aluminum oxides and silicate clays.

adsorption
The attraction of ions or compounds to the survace of a solid.  Soil col-
loids adsorb large amounts of ions and water.

aggregate (soil)
Many soil particles held in a single mass or cluster, such as a clod, 
crumb, block, or prism.

albic horizon
A diagnostic subsurface horizon from which clay and free iron oxides 
have been removed or in which the oxides have been segragated to the 
extent that the color of the horizon is determined primarily by the color 
of the primary sand and silt particles rather than by coatings on these 
particles

anthropic epipedon
A diagnostic surface horizon of mineral soil that has the same require-
ments as the mollic epipedon but that has more than 250mg/kg of 
P2O5 soluble in 1% citric acid, or is dry more than 10 months (cumu-
lative) during the period when not irrigated.  The anthropic epipedon 
forms under long continued cultivation and fertilization.

B Horizon
A soil horizon, usually beneath the A horizon, that is characterized by 
one or more of the following: 1) a concentration of silicate clays, iron 
and aluminum oxides, and humus, alone or in combination; 2) a blocky 
or prismatic structure; 3) coatings of iron and aluminum oxides that 
give darker, stronger, or redder color.

burried soil
Soil covered by an alluvial, loessal, or other deposit, usually to a depth 
greater than the thickness of the solum.
C Horizon
A mineral horizon, generally beneath the solum, that is relatively unaf-
fected by biological activity and pedogenesis and is lacking properties 
diagnostic of an A or B horizon.  It may or may not be like the material 
from which the A and B have formed.

cation exchange
The interchange between a cation in solution and another cation on the 
surface of any surface-active material, such as clay or organic matter.

color
The property of an object that depends on the wavelength of light it 
reflects or emits.

diagnostic horizons (as used in Soil Taxonomy)
Horizons having specific soil characteristics that are indicative of cer-
tain classes of soils.  Horizons that occur at the soil surface are called 
epipedons, those below the surface are called diagnostic subsurface 
horizons.



drumlin
Long, smooth, cigar-shaped low hills of glacial till, with their long axes 
parallel to the direction of ice movement.

E Horizon
Horizon characterized by maximum illuviation (washing out) of sili-
cate clays and iron and aluminum oxides; commonly occurs above the 
B horizon and below the A horizon.

epipedon
A diagnostic surface horizon that includes the upper part of the soil that 
is darkened by organic matter, or the upper eluvial horizons, or both 
(Soil Taxonomy)

genesis (soil)
The mode of origin of the soil, with special reference to the processes 
responsible for the development of the solum, or true soil, from the 
unconsolidated parent material.

great group
A category in Soil Taxonomy.  The classes in this category contain soils 
that have the same kind of horizons in the same sequence and have 
similar moisture and temperature reginmes

horizon (soil)
A layer of soil, approximately parallel to the soil surface, differing in 
propertis and characteristics from adjacent layers below or above it.

indurated (soil)
Soil material cemented into a hard mass that will not soften on wetting.

kaolinite
An aluminosilicate mineral of the 1:1 crystal lattice group; that is, 
consisting of single silicon tetrahedral sheets alternating with single 
aluminum octahedral sheets.

loam and loamy
Loam: The textural-class name for soil having a moderate amount of 
sand, silt, and clay.  Loam soils contain 7-27% clay, 28-50% silt, and 
23-52% sand.  Loamy: Intermediate in texture and properties between 
fine-textured and coarse-textured soils.  Includes all textural classes 
with the words loam or loamy as a part of the class name, such as clay 
loam, or loamy clay.  

mineralization
The conversion of an element from an organic form to an inorganic 
state as a result of micro-bial decomposition.

montmorillonite (a.k.a shrink swell clay)
An aluminosilicate clay mineral in the smectite group with a 2:1 ex-
panding crystal lattice, with two silicon tetrahedral sheets enclosing an 
aluminum octahedral sheet.  Isomorphous substitution of magnesium 
for some of the aluminum has occured in the octahedral sheet.  As wa-
ter moves between silica sheets the clay expands considerably and with 
great force.



moraine
An accumulation of drift, with an initial topographic expression of 
its own, built within a glaciated region chiefly by the direct action of 
glacial ice.

O Horizon
Organic horizon of mineral soils.

ped
A unit of soil structure such as an aggregate, crumb, prism, block, or 
granule, formed by natural processes (in contrast to a clod, which is 
formed artificially)

pedology
The science that deals with the formation, morphology, and classifica-
tion of soil bodies as landscape components.

pedon
The smallest volume that can be called a soil.  It has three dimensions.  
It extends downwards to the depth of plant roots or to the lower limit 
of the genetic horizons.  Its lateral cross section is roughly dexagonal 
and ranges from 1 to 10m2 in size, depending on the variability in the 
horizons.

primary consumer
An organism that subsists on plant material.

plinthite (a.k.a. brick)
A highly weathered mixture of sesquioxides of iron and aluminum with 
quartz and other diluents that occurs as red mottles and that changes 
irreversibly to hardpan upon alternate wetting and drying.

plow layer
The soil ordinarily moved when land is plowed; i.e. the layer that is 
reorganized by thropogenic proceses.

series (soil)
The soil series is a subdivision of a family in Soil Taxonomy and con-
sists of soils that are similar in all major profile characteristics.

solum (p. sola)
The upper and most weathered part of the soil profile; the A,E, and B 
horizons.

taxonomy, soil
The science of classification of soils; laws and principles governing the 
classifying of soil.  ALSO: a specific soil classification system devel-
oped by teh U.S. Department of Agriculture.

xenobiotic
Compounds foreign to biological systems.  Often refers to compounds 
resistant to decomposition.
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A preliminary understanding of the science of soils and their classifcation has been the 
starting point for this research project.  Through this understanding a critique will be devel-
oped both on the level of science and of its representation.  

The major findings of this project to date are that urban soils are largely unexplored, and 
un-investigated as subjects of sudy in their own right.  This comes from fundamental con-
tradictions in the way soils are thought about scientifically, and it is only now as the policy 
implications become important that these issues are surfacing.  These policy implications 
have forced a re-thinking of the meaning of soils, and this project has the potential to con-
tribute to this re-thinking.  

Project Summary / Concclusions



Invade the Survey

New York CIty is one of only a handful of US cities to have a soil survey completed, in any form, of its urban 
land and it is the only city to have a soil survey conducted according to a taxonomy of soils which has explic-
itly been modified to meet the needs of urban conditions.  This justifies it as a site of investigation.

The NYC soil survey was different than any other USDA soil survey in that every soil it “surveyed” had to 
be invented.  Normally the process of doing a survey entails deciding which box to slot a soil in, on a wall of 
a thousand taxonomic boxes.  The NYC survey had to make a new box for every soil it surveyed, and then 
figure out where to put those on the wall.

Each of the soils the NYC soil survey invented, gets assigned to multiple map units in the city of new york.  
The success of this method depends on this.  There is a parable of a king who demands more and more ac-
curate maps of his kingdom, until he arrives at a 1:1 map, which is the kingdom itself.  Each map unit has its 
own particular site history, which can be radically different from an identical map unit just a few blocks or 
neighborhoods away.  As in the parable of the king, there will always be a distance/difference between the 
general category of classification, and the specific thing that is classified, and therefore the question for any 
system of classification is always “does this distance/difference matter?”  This is where desire resides in a 
taxonomy: in the answer to this question.  The significance of the distance between a category and the thing 
classified can only be decided through an assertion of what the specific utility of the taxonomy is.  This means 
that the specificity of the soils the USDA invented comes from a set of values the USDA has about what mat-
ters to New York City, for whom the survey was done.    

These values are at present, under the radar.  It is not always clear how the USDA has made these decisions.

This project will take a close look at specific soils mapped to specific map units in new york, excavate their 
geologic and anthropogenic site histories, and the present day systems of material flows in which these soil 
profiles are entagled, in order to understand what the distance is between the thing and its classification: its 
taxonomic desire.

Project Proposal



This will result in a an illustrated guide to the USDA soil survey of New York.  

In addition, the guide will use the specificity of the site, material, and process re-
search to invade the USDA soil taxonomy by modifying it where appropriate, 
through additions, subtractions, or appendage of parasitical subscripts.  This new 
taxonomic classfication will therefore be a result of specific historical research, and 
the USDA’s quantitative analysis. 

Through this process the illustrated guide to the USDA soil survey of New York 
will show that a taxonomy of a city’s soils is never complete, and that the project of 
making a taxonomy of urban soils is a project of continually re-evaluating desires for 
what the city will be.


