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EXECUTIVE OFFICE OF THE PRESIDENT 
NATIONAL RESOURCES PLANNING BOARD 

WASHINGTON, D. C. 

December 20, 191,.0. 
THE PRESIDENT, 

The White House. 
MY DEAR MR. PRESIDENT: 

We take pleasure in transmitting herewith the report on Rural Land 
Classification, prepared by the· Land Classification Subcommittee of 
the Board's Land Committee. This report includes (1) a compre
hensive exposition of the status, methods, and geographic coverage of 
land classification in the United States, (2) an interpretation made 
from this information, indicating the importance of certain character
istics common to all land-classification work; and (3) a list of general 
and specific recommendations directed to scientists, administrators, 
and land-planning technicians. 

This report represents an important step in the development of 
land-planning techniques and thus a significant contribution to sound 
land-use planning. Dissemination of the findings of this report will, 
we believe, be of distinct value to all those who are concerned with 
problems of land utilization and land planning. 

Respectfully submitted, 
FREDERIC A. DELANO 

Chairman 
CHARLES E. MERRIAM 

GEORGE F.' YANTIS 
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ExECUTIVE OFFICE OF THE PRESIDENT 

NATIONAL RESOURCES PLANNING BoARD 

WASHINGTON, D. C. 

MR. FREDERTC A. DELANO, Chairman, 
National Resources Planning Board, 

Washington, D. ·o. 
DEAR MR. DELANO: 

October 7, 1940 

The Land Committee submits herewith a report on Rural Land Classification in the United 
States. The inquiry on which the report is based was initiated in January of 1939. It emphasized 
a four-point question in regard to land-classification work, namely, what techniques are being 
employed, in what areas, for what purposes and with what results. In addition, the inquiry ga>e 
much attention to the form in which the results appear.' Subsequently, the returns from this broad 
inquiry were tabulated and analyzed to bring out both their practical and scientific values. 

The report is the first comprehensive exposition of the status, techniques, methods, and areal 
coverage of land classification in this country. It gives both chronological and areal perspective 
in this highly technical field. In addition, it points out for the first time the existence of five dis
tinct types of land classification. The recognition of these types should do much to define and 
clarify the field of action of land classification, to bring about agreement in its terminology, and to 
broaden and intensify its usefulness in the solution of land-use problems and in the development 
of land-use prograxns. 

In its exposition, the report points out the notable progress in land-classification techniques in 
recent years, and shows that the use of aerial photographs and mosaics as bases for recording field 
data has led to greater accuracy and speed in land-classification work. 

The report deals with both general and specific considerations: pointing out gaps in our knowl
edge of land resources; indicating useful directions in which land-classification activities can be 
expanded; and evaluating tho techniques by which and the channels through which land-use adjust
ment recommendations, implicit in certain classifications, can be carried out. Although the present 
report is confined to a discussion of rural land classification, the Land Committee recommends that a 
companion study of urban land classification be made. 

The inquiry was made and the report prepared by a Subcommittee of four, with Charles C. 
Colby, a member of the Land Committee, as Chairman. Dr. C. P. Barnes, of the Department of 
Agriculture, and Mr. J. F. Deeds, of the Department of the Interior, were designated to represent the 
land-classification activities of their respective departments. The fourth member of the Subcom
mittee, Professor G. Donald Hudson, of Northwestern University and, until recently, Chief of the 
Land Planning Division of the Tennessee Valley Authority, cooperated with Professor Colby in 
planning the inquiry and in analyzing the tabulated results. The Subcommittee was fortunate in 
having as consultants, Professor K. C. McMurry, Chairman of the Department of Geography at the 
University of Michigan, and Dr. A. B. Lewis, Senior Agricultural Economist of the Farm Credit 
Administration. Throughout its deliberations, moreover, the Subcommittee enjoyed the interested 
and able cooperation of men from many Federal and State agencies and from other specialists in the 
field of land classification. 

VII 



The Land Committee regards this report on land classification with enthusiasm both as an 
important step in the development and evaluation of land-planning techniques and as a vital part 
of sound land-use planning. We believe that its findings will be of value to technicians, adminis
trators, and others in the broad field of land utilization and land planning. 
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CHAPTER I. POINT OF VIE\V AND SCOPE OF THE 

INVESTIGATION 

Land classification in the United States covers a 
multiplicity of activities. Uniformly, however, there 
appears a connotation of interest in the wise use of 
land resources or of a desire to promote their wise use. 
Even in the early days of land classification in this 
country, when the work was going forward in unsettled 
areas previously unmapped, the underlying motive was 
the hope and expectation that the surveys would aid in 
the settlement and use of the land. Today, most of 
the arable land has been settled, but to aid in the 
solution of land problems is still the concern of land 
classification. The broad objective of promoting wise 
use of land resources remains, but the problems of land 
use and the techniques which assist in their solution 
change from. time to time and from place to place. 

In keeping with the multiplication and intensifica
tion of land-use problems, land classification has become 
increasingly varied in technique and application. In 
pioneer days, before the areas under survey were 
settled, land surveys were concerned primarily .with 
the land itself. Land qualities and land resources were 
the center of interest. Today, to this center of interest 
has been added solicitude for the welfare of the people 
who have settled . the land. Land. uses, actual or 
potential, now claim major attention. As the scope 
and the character of land problems widened, the 
demands on land classification multiplied. New types 
of land classification came into being, and the services 
rendered by land surveys developed accordingly. This 
widening scope and increasing diversity of land classi
fication activities furnish both the occasion and the 
point of view of this report. The occasion is em
phasized by a rising tide of interest in land classification, 
and the point of view is comprehensive, both in projects 
included and activities reviewed. 

Definition of the Land
Classification Process 

For the purposes of this report, land classification is 
defined broadly. The intention is to provide for all 
types of work regarded as land classification by any 
agency or person ·with reasonable authority in this field. 

In order to facilitate compilation and analysis of 
materials and ideas, the committee responsible for this 
report found it desira.ble to develop a working definition 
or con<'.ept of the land-classification process. Under 

this definition, the land-classification process assigns 
each body or tract of land in an area to its proper class 
in a system of classes. The classes in the system are 
defined in terms of the qualities or characteristics with 
which the classification is concerned. 

In thinking of the land-classification process it should 
be kept in mind that, in order to be meaningful, the 
classes or categories into which the bodies of land are 
segregated are related, that is, they represent groups or 
parts of a system. Tidal marsb~>.s, sandy soils, oil 
fields, and golf courses might be present in an area, but 
they are not related phenomena and can not be assigned 
to classes in a logical system of classes. Tidal marshes, 
rocky headlands, and s8llld dunes; however, are related 
phenomena and can be assigned to classes in a system
atic division of shore features. In similar fashion, golf 
courses, railway yards, and airports are classifiable in 
terms of the several categories of urban land use. 

In common practice, the process of land classification 
involves a map record. This record shows the size 
and shape of each parcel of land and the class to which 
it has been assigned. In most cases, the classes in the 
system are named and described in the legend of the 
map or in the accompanying text. Experience shows 
that to a marked degree the utility of land classifica
tion maps depends on the skill with which the legend is 
made. In far too many cases the description Cl{ the 
classes fails to present clearly the similarities and differ
ences which characterize and distinguish the classes. 
The classification may have been soundly conceived and 
the field work expertly done, but poor map work may 
reduce or destroy its effectiveness. 

Land-Classification Activities 

Although this survey of land-classification activities 
in the United States aims to be comprehensive, it is 
not inclusive. The objective is an over-all view of land
classification activities which illustrate some challeng
ing phase of land classification or which contribute 
facts, ideas or recommendations useful in the formula
tion of land policies and programs. To keep within 
reasonable bounds, the survey is limited to land classi
fication under government auspices, Federal, State, 
and local. The selected lines of work are presented in 
the accompanying tabular statement (chapter Y). 
This table covers i5 projects, the surprisingly large 
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number illustrating both the wide range of land 
problems and the extent to which land classification is 
being utilized in ~heir solution. 

In addition to the land-classification projects listed 
in chapter V, there are many short-term governmental 
inventories and surveys which belong in the broad field 

. of land classification. For a complete coverage of 
land classification in the United States, moreover, a 
survey would need to cqnsider the output of consulting 
engineering ~ervices, and the work initiated by insurance 
companies, banking institutions, public utility organ
izations, and other corporations owning land or hold
ing mortgages on land. Investigations by oil com
panies and other organizations prospecting for minerals 
also would claim attention. The special staffs of 
these financial and iri.dustrial corporations gather and 
map in the aggregate a large volume of data in regard 
to the land resources and the land conditions affecting 
the corporations' business and decisions. 

A complete record of all land-classification activities 
of private, State, and Federal agencies would include 
discussions of many land-classification activities which 
are of little value today except for their historical 
interest. For example, the reconnaissance land-clas
sification reports of early explorers of the vast unknown 
western region are of little value in planning land 
·activities today. Their principal purpose was to 
encourage the migration of pioneers who were responsi
ble for the early developmentof the United States. 
That purpose long since has been attained. The 
significance of some of the work of the past, however, 
continues to the present either because it is basic to· 
some phase of present land use or because it represents 
a vital link in the evolution of land classification in this 
country. Examples of such work appear in chapter III. 

Many of' the land-classification projects described in 
this report are associated with other lines of investiga
tion and are in the hand.~ of long-established Federal 
agencies, such as the United States Geplogical Survey. 

· Some of the projects, however, originated,,in connection 
with new land-use programs, such as that of the Soil 
Conservation Service. These recent developments have 
stimulated interest both in the technique and methods 
of land classification and mapping, and in the applica
tion of the materials and findings of land-classification 
surveys to new types of land-use problems. Some of 
the Federal projects call for cooperation with State 
agencies. Some of the projects which illustrate signifi
cant aspects of the methodology and theory of land 
classification are wholly under State agencies. 

Up to the present, a· notable part of land classi
fication under Federal auspices has been connected 
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witll. the public domain. Even today, as shown by 
this report, the public domain calls for much attention 
by Federal agencies. State-owned lands, moreover, 
have called for considerable attention by State land
classification surveys. Much of the land remaining in 
the public domain, and a cons~derable part of the land 
under State control, is handicapped by aridity, rugged
ness, poor soil, or some other natural quality, and the 
land-classification work in such areas necessarily is 
concerned with lands of low utility. As a general rule, 
land classification in the public domain has been under
taken for some special land-use program, and in many 
areas two or more surveys have been made. There
fore, in obtaining a comprehensive knowledge of the 
resomces of these areas, it is necessary to consult 
the material~ produced by several land-classification 
surveys. 

Land classification in the United States is not re
stricted to poor lands. Land problems affect all grades 
of land and, in some cases, are as acute and as difficult 
of solution on good land as on poor land. The welfare 
of the Nation is concerned with the wise use of good 
land even more than with the wise use of poor land. 
Many of the good lands, moreover, are affected by 
Federal, State, or local land-use programs. It is to be 
expected, therefore, that agencies of any of these levels 
of government do, and properly should resort to land 
classification as a means of appraising the assets and 
liabilities of the Jands affected by their programs. 

From the standpoint of administration, the status of 
land-classification projects varies notably. In some 
cases, land classification has been specifically recognized 
by acts of Congress. In others, it has been employed by 
agencies charged with the responsibility of some special 
land-use program. In still others, it has been an essen
tial part of authorized programs of public works. For
tunately, land classification, in many instances, has 
been a part of long-range programs of investigation 
with both practical and scientific implications . 

.Although this investigation of land classification in 
the United States emphasizes activities rather than ad
ministrative agencies, the tabular statement and the 
individual chapters show the bureaus or other organi
zations which are responsible for the land-classification 
work and the departments of which the bureaus are a 
part, This procedure makes for a balanced treatment 
and facilitates a study of land classification from the 
administrative viewpoint. Primarily, however, the 
materials were se]ected and presented to emphasize 
land-classification activities. This emphasis on activity 
led to the recognition of the five types of land-classifica
tio.n activities described in the following chapter. 



CHAPTER II. TYPES OF LAND CLASSIFICATION 

Land-classification activities in the United States fall 
into five categories, each representing a distinct type of 
land classification. The recognition of these five types 
is largely the result of the point of view and scope of the 
report. As previously stated, interest was centered pri
marily on what is done in land classification and how it 
is done, that is, on the activities and procedures, rather 
than on separate projects or administrative agencies. 

The first step in the investigation leading to this 
report was a review of land-classification work in all 
parts of the country. From this review, 75 projects 
were selected for further analysis. In order to facili
tate the analysis, the projects were brought into as 
nearly comparable terms as possible by organizing 
their major features in tabular form (chapter V). 
Thus, in the seven columns of the table reading from 
left to right, each project is identified by number 
(column 1), by title (2), and is described according to 
the agency conducting the project (3), the purpose of 
the work (4), how the work is done {5), the materials 
produced (6), and the area covered (7). In this foim, 
major land-classification activities can be studied hori
zontally by projects, or vertically by features. For eA
ample, each individual project can be studied by itself, 
or each individual type of activity can be studied as it ap
pears and reappears through the various projects. ' Fur
thermore, administrative units can be readily reviewed as 
to the sorts of activities with which they are concerned. 

Since the center of interest in this investigation is in 
the activities of land classification, the columns in the 
tabular statement headed "Title" and "Procedure" 
take on special significance. In recognizing th.e five 
types of land classification, materials were drawn mainly 
from these two coh:mns supplemented by the extended 
statements in the separate chapters of part III. Sub
sequently, the logic and utility of the five types were 
substantiated by reference to the literature and by the 
experience of the committee and the specialists it con
sulted. The five types are as follows: 

Type I. Land Classification in Terms of Inherent 
Characteristics. 

Type II. Land Classification in Terms of Present Use. 
Type III. Land Classification in Terms of Use Capa

bilities. 
Type IV. Land Classification in Terms of Recom

mended Use. 
Type V. Land Classification in Terms of Program 

Effectuation. 

It is believed that the ·recognition of these five types 
does much to clarify the field of land classification by 
providing a frame of reference in which each phase of 
work finds a logical place. 

Type I. Land Classification in 
Terms of Inherent Characteristics 

Land classification in terms of inherent charact~ristics 
classifies and maps the qualities given to the land by 
nature. More specifically, type I classification deals 
directly with the soils, the slopes, the minerals, and 
similar surface and sub-surface features. It also deals 
with various characteristics of native vegetation, as 
well as "-ith water resources and features of the climate. 
The processes of type I classification involve field 
ob~ervations. The end results are maps that di,play 
the nature and the distribution of natural land qualities. 
The classification of land in these terms is the uruque 
function of the first type of land classification. 

Of the 75 :erojects analyzed in this survey, 68 consist 
of or include type I classification. Although these 
projects do not deal with every known inherent 
characteristic of the land, they do deal with the major 
characteristics, particularly those that have a more 
direct bearing on land use. Furthermore, the charac
teristics that are dealt with are not given the same 
amount of attention. Thus, soils and topography are 
listed more frequently and, in most cases, are treated 
in greater detail than other natural land qualities. 

Knowledge and understanding of land classification 
in these terms is probably broader and more thorough 
than it is in other types of land classification. To cite 
only three examples, topographic mapping h,as covered 
approximately 50 percent of the United States; pub
lished soil surveys cover a comparable portion of the 
country; and large areas have been covered by in.en
tories of forest and water resources. The maps and 
reports growing out of these surveys typify the results 
of type I land classification. They also illustrate how 
separate surveys consisting of this type of land classi
fication tend to concentrate on one or a small group of 
closely allied qualities of the land. 

Interest in the natural qualities of the land is of long 
standing, both in and outside of governmental agencies. 
These land qualities constitute the physical resources 
which underlie all land use. They also impose certain 
limitations within which our activities must be confined. 
At the present time, in spite of numerous examph•s to 
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the contrary, we recognize that, on the whole, our lands 
have been used none too wisely. In some instances 
they have been abused; in other instances their full 
potentialities have not been realized. Some land has 
}>een destroyed, beyond cult~vation, by erosion; tJ:le 
carrying capacity of range lands has been reduced; 
serious problems have arisen because of misguided 
settlement in cut-over areas. As a result, both indi
vidual land-owners an~ governmental agencies are 
centering their attention on an understanding of the 
natural qualities of the land. Present !.and-classifica
tion surveys must deal with the natural qualities of 
the land so definitely that they may be used in 
programs of land rehabilitation and, if poss~ble, pro
grams of settlement, resettlement, and industrial devel-. 
opment. 

'(ype II. Land Classification in 
Terms of Present Use 

The second type of land classification is concerned 
with the present uses of the land. It envisions a por
trayal of these uses on maps. Since substantially every 
human activity can be regarded as involving some use 
of the land, the land-use features dealt with in type II· 
classification are correspondingly numerous and varied. 
In fact, among the projects studied, which include this 
type of land classification, present land use is expressed 
in literally scores of different ways. It would be im
practicable, if not impossible, to portray on a single 
map all significant facts of land use. In most cases, 
therefore, this type of land classification is undertaken 
for some major objective. To this end, most. land-use 
maps deal with some major land use such as agriculture, 
forestry, recreation, settlement, or transportation. In 
some type II classifications there is included a body of 
statistical data dealing with relevant economic, social, 
and political matters. 

Land-use facts portrayed in a use classification fall 
into three categories comprising, (1) kind of use, (2) 
characteristics of use, and (3) status of occupancy. In 
practice, a single type II undertaking may include one or 
two or all three categories. But to understand the 
processes of type II classification, it is helpful to con
sider each category individually. 

With respect to kind of use, type II dassifies the 
land, area by area, or field by field, according to how 
it is used. Areas are delimited from the point of view 
of the particular use classification being made. Where 
the objective is an agricultural-us~ classification, culti
vated areas, pasture areas, highways, houses, and any 
other features related to agriculture are mapped. 
Where the objective is a mineral-use classification, 
mines, quarries, oil wells, and similarly related features 
are mapped. This apnroach emphasizes the delimita-
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tion of land occupied by each use or group of related 
uses and the facilities on the land. 

The items mapped in the second category of land-use 
facts emphasize the particular characteristics of the 
kinds of land use covered in th~ first category. Again, 
the system of classes adopted depends upon the objec
tive of the classification being made. Thus, where the 
objective concerns agricultural land use, the types and 
yields of crops on cultivated lands are mapped. A 
classification concerned with mineral lands maps the 
types and current production of mining activities. 
Farmsteads, factories, roads, and other facilities on 
the land differ as to type, size, and condition. The 
characteristics of these features also are included in the 
second category of land-use facts. 

In connection with status of occupancy, the third 
category of land-use facts, type II classification includes 
the collection of statistical information related to owner
ship, tax status, mortgage indebtedness, assessed 
valuation, and other associated data. These charac
teristics of an area are transitory and are not them
selves visible in the landscape. Some of them have 
areal distribution and can be shown on maps. Others 
can be best portrayed in tabular forms. These 
characteristics of an area have a bearing on the uses of 
land. They nray even be the determining factors in 
how individual parcels of land are used at a given time. 
As such they are used in connection with special land 
classifications. Because of their transitory nature, the 
records obtained for one purpose are of value for other 
purposes only as they disclose trends in use 
characteristics. 

Fifty-three of the 75 projects listed in the tabular 
statement include type II land classification. Some deal 
with one category of land-use facts, whereas others deal 
with more than one. As a group, these 53 projects exem
plify the variety and complexity of land-use studies. In 
some projects, the aim is to map as nearly all of the 
visible uses of the land as is practicable. Others are con
cerned with only one use, such as residence or recreation. 
Further, different projects deal with the same land uses 
but map them from different points of view or in differ
ent degrees of detail. Of the 53 projects, more deal with 
agricultural land use than with any other land use. The 
classifications within, the agricultural bracket include 
such varied items as cropped land, grazing uses, agri
cultural land values, and farm operating units. Work 
related to other major groups of land use also is widely 
varied and, in some sections, more prominent than 
agricultural classifications. 

Among the statistical data collected and mapped, 
those relating to economic conditions are enumerated 
more frequently than those relating to social and politi
cal matters. These data are as varied in nature and 
treatment as the other data employed in type II work. 



Land Classification in the United States 

No one project, nor all type II work for that matter, 
includes all of the possible lines of investigation. Rela
tively few type II classifications have been carried very 
far in terms of area covered, amount of detail inch,1ded, 
or even in the recognized needs for such classification. 
Examples of programs of national scope which utilize 
type II classification include the Nation-wide forest 
survey of the United States Department of Agriculture, 
and the cooperative surveys of parks, parkways, and 
recreational areas of the National Park Service and 
State and local agencies. In contrast with these, much 
type II work is regional or local in scope. The Soil 
Conservation Service, to illustrate, has completed land
use surveys over scattered areas totaling nearly 60,000 
square miles as part of its conservation surveys; rural 
land-classification surveys by the Tennessee Valley 
Authority have covered roughly 23,000 square miles; 
and land-use studies are in progress on Indian lands 
under the jurisdiction of the Office of Indian Affairs. 

All of the type II work apparently recognizes the 
proper use of land resources as vital to the avoidance of 
waste. This is evident in the titles and purposes of 
the projects which include this type of land classifica
tion. Attention is given to testing the degree to which 
land use is integrated with the natural qualities of the 
land and adjusted to tha opportunities and limitations 
of economic, social, ~~:nd political factors. Where, 
through misuse of land resources, areas are less valuable 
than in their natural state, or have been abandoned, 
explanations are sought as to why and how land uses 
have led to the failure. An understanding of the U$es 
of the land is essential to these ends. Therein lies the 
purpose of type II classification. 

In preparation for the discussion of other types of land 
classification, a significant point should be noted at this 
juncture. There is one element common to type I and 
type II land classification which distinguishes them 
from other types. Both deal only with existing condi
tions: one, the inherent characteristics of the land; the 
other, the present uses of the land. As a result, both are 
primarily inventories. Appraisals of potentialities are 
not involved; no recommendations are made; and no 
programs of action are formulated. As inventories of 
existing conditions, both type I and type II consist pri
marily of actual field observations and the collection of 
original statistical data. Further, since both are con
cerned with existing conditions, they are basic to other 
types of land classification. If it is to be done systemat
ically and accurately, other work in land classification 
necessarily involves either type I or type II, or both. 

Type III. Land Classification In 
Terms of Use Capabilities 

In type III land classifies tion bodies of land are 
classified in terms which show their capabilities for use. 
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More specifically, type III classification answers the;::e 
two questions: 'That will be the probable results if a 
given body of land is put to a particular use; and, con
versely, what land-use practices are necessary to bring 
about a given result? · This type of classification, there
fore, does not recommend any particular uses, nor does 
it single out any use as best or desirable. It is entirely 
objective in its treatment, predicting what can be ex
pected of the land if it is used in one way or another. 
What use is believed to be good or desirable plays no 
part in the classification. 

In this third type of land classification it should be 
understood that a. given body of land may be classified 
from more than one point of view. The use capabilities 
of rough, mountainous land, for example, may be 
·appraised and classified from the standpoint of forestry, 
or recreation, or as a catchment basin for a municipal 
water supply. In terms of forestry the land might be 
rated as poor, in terms of recreation as excellent, and 
in terms of water supply as medium. Whether the 
same body of land is classified from one point of view 
or from several points of view, and whether the same 
or different natural qualities of the land are appraised 
in each case, the use-capability map in terms of one 
use is not interchangeable with the use-capability map 
in terms of any other use. The appraisal in every type 
III classification is unique and the classification made is 
strictly individual. 

The classes in a type III classification are defined 
either in relative terms or in quantitative terms. The 
former is illustrated by bodies of land classified as 
first, second, third, or fourth-grade farm land. This 
classification shows that, if the land is used for farm
ing, some areas will be most productive, others least 

· productive, and between the two extremes are two 
intermediate grades. In this instance no standards or 
criteria are given to show on what basis the different 
grades of lands were segregated. It can be assumed, 
however, that appraisals of the land in terms of the 
objective of the classification accompanied or preceded 
the classification. Defined quantitatively, bodies of 
land are classified, for example, according to the ex
pected yield of spring wheat if the wheat is rotated 
with summer fallow. This classification shows that 
some bodies of land can be expected to produce 22 or 
more bushels per acre, some from 16 to 21 bushels per 
acre, some from 12 to 15 bushels per acre, etc. 

The foregoing illustrations are of the same general 
form in that the land is classified according to the 
various results which can be expected under a giw•n 
use. Under the other form of type III classification 
the land is classified according to the practices nec
essary to bring about a given result. In one such 
instance, areas are classified according to the practices 
which can be expected to give moderate-to-high crop 
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yields, and, at the same time, avert erosion. It should 
be noted that this is not tantamount to classifying the 
areas according to the uses to which they are suited. 
There are areas where th'e practices necessary to give 
moderate-to-high crop yields and avert erosion would 
be so costly as to be wholly impractical. 

Two bodies of knowledge are essential to type III 
classification: (1) a knowledge of the natural qualities 
of the land being classified, and (2) a knowledge of the 
results of using lands having these natural qualities. 
In other words, a type III classification of an area 
should . be preceded by or accompanied by a type I 
classification of the same area. Furthermore, the 
type I classification must deal with those natural 
qualities of the land which have a bearing on the 
particular use in terms of which the use-capability 
classification is made. The knowledge of use expe
rience need not be drawn from the area for which the 
type III classification is being made. As a matter of 
fact, it can be derived from any area which possesses 
natural qualities comparable with the land being 
classified. To illustrate, let us assume that the purpose 
of the classification is to grade an area from the stand
point of its capabilities for recreational uses. The 
natural qualities of the land are appraised from that 
point of view. Drawing on accumulated experience, 
each body of land in the area is classified according to 
how nearly it measures up to the standards for recre
ational development. 

The basic principle of type III classification has long 
been followed by farmers in gauging the capabilities 
of their fields and by others in weighing the results of 
putting land to one use as compared with another. 
But type III classification is relatively new as a scien
tific process of land classification; it has. had to await 
the accumulation of a broad knowledge of the land 
and a mass of data concerning the results of using the 
land in a wide variety of ways. As a result, projects 
including type III classification are current and of 
recent. origin. Comparatively few areas have been 
covered, and these represent only a few of the many 
possible points of view. 

Though relatively new as a land-classification 
process, interest in type III classification is active. 
Of the 75 projects in the tabular statement (chapter 
V), 53 include type Ill work involving use-capability 
classifications relating to agriculture, forestry, recrea
tion, mining, wildlife, and· water resources. Typical 
illustrations of this type of classification drawn from 
agricultural land uses are furnished by the productivity 
ratings of the Soil Survey made in cooperation with 
the State agricultural experiment stations, and certain 
phases of the work of the Soil Conservation Service. 
Examples of other major lines of land use are fur
nished by certain phases of the work of the United 
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States Forest Service, the Tennessee Valley Authority, 
the National Park Service, and the Bureau of Reclama
tion. The land-classification activities of all of these 
agenc~es are described in.later chapters of this report. 

Type IV. Land Classification in 
Terms of Recommended Use 

· In the fourth type of land classification, bodies of 
land are assigned to classes according to recommended 
use. Naturally, the character of the recommendations 
and the complexity of the classification vary with the 
purpose of the classification. In some cases, as in the 
selection of county forest reserves around a city, the 
purpose centers in only one kind of land use. In 
other cases, as for example in county zoning, the pur
pose and thus the recommendations may extend to all 
or nearly all kinds of land use in the county. 

Although the complexity of the work varies from one 
example of type IV land classification to another, the 
considerations in the classification process are essentially 
the same in all cases. In theory, and commonly in 
fact, recommended use involves a consideration of the 
inherent characteristics of each body of land, its 
present use, and its use capability in terms of each use 
to which it might be put. This is tantamount to saying· 
that type IV land classification is based on the results 
of each of the previously described types of classifica
tion, or at least involves all three of them. 

As is true of other types of land classification, most 
type IV classifications are expressed in the form of a 
map. Commonly, the recommended use classes which 
have governed the classification are listed and qescribed 
in the legend of the ma.p. If the classifica-tion has been 
concerned with but one kind of land use, only those 
bodies of land for which this particular use is recom
mended will be shown on the map. If, however, the 
classification is concerned with all kinds of land use in 
an area, the map or maps probably will indicate the 
recommended use for all bodies of land. 

In cases where type IV classification involves only 
one kind of recommended use, the classification goes 
forward in terms of the technical knowledge and ex
perience which are associated vrith that kind of land 
use. A map of recommended uses in a national forest, 
for e..'Cample, is an expression of well-matured technique 
tempered by years of managerial experience. The 
same holds true for recommended land-use classifica
tion a.s practiced in the development of a.n irrigation 
project. The resulting maps recommend that water 
be delivered to some bodies of land and not to others. 
The classification involves an expert knowledge of 
land qualities and of crop behavior under irrigation on 
land of each quality. 

Land classification in terms of recommended use 
becomes more complicated where two or more kinds 
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of use are involved. Each use calls for a reasonably 
expert classification in terms of that use. This means 
that the several possible uses for the same body of land 
must be appraised and coordinated. For each body of 
land, one of the recommended uses must be selected 
and a. final ma.p of recommended uses be prepared. 
Good examples of this coordinated phase of type IV 
classification are furnished by the recommended land
use plans which· guide the action program of reclama
tion projects (chapter XII), by the land-use plans 
made by county agricultural land-use planning com
mittees (chapter XXIII), and by the reservoir mar
ginal plans of the Tennessee Valley Authority (chapter 
XVIII).1 

In the long run, land-use recommendations resulting 
from type IV classification by governmental agencies 
are addressed to the general public as a public service. 
More specifically, however, the recommendations are 
addressed to individual farmers, business organizations, 
and other users of privately owned land; to legislative 
bodies; to local communities through their constituted 
boards or committees; and to other governmental 
agencies which have management responsibilities on 
publicly owned lands. Where the· recommendations 
aim to guide management on publicly owned land, they 
commonly represent the work of technical staffs ex
perienced in land-classification activities. Where they 
lead to legislative action or affect privately owned land, 
the recommendations represent both the practical 
experience of local people and studies by competent 
technicians. Back of any or all recommendations 
should lie appropriate facts and experience. Ahead 
of them inevitably lies the question of approval by 
the organizations or the communities concerned. 

The number of agencies avowedly carrying on land 
classification in terms of recommended use is small in 
comparison with the number carrying on classification 
in terms of inherent characteristics or of present land 
use. Of the 75 projects listed in the tabular statement 
(chapter V), more than twice as many are described 
as classifying the land in terms of present use than 
in terms of recommended use. An even greater 
number classify land in terms of inherent charac
teristics. The smaller amount of classification in 
terms of recommended land use is, however, somewhat 
more apparent than real for, in their declaration of 
purpose, every project in the list of 75 stated or has 
implied that it either makes recommendations or that 
its work leads to recommendations. In this connec
tion it should be remembered that many of the time
honored agencies concerned with land classification were 
established, and have been continued, as fact-findin~ 

' See also, Croasm&n, Cbrlstl&n C., "Determining The Purchase Boundaries And 
The Use 01 Reservoir Properties," Ecotlomu: G<ograp/lr, Vol. 15, No.I, July IQJQ, pp. 
260-1164. 
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agencies. More recently land-classification surveys 
have been launched in organizations which are charged 
with development programs. It appears logical and 
appropriate that such agencies are emphasizing land 
classification in terms of recommended use. 

The increasing acquisition of public lands by several 
of the States through tax delinquency or other channels 
may increase the general interest in type IV land classi
fication. It is conceivable that classification of such 
lands in terms of recommended use might set in motion 
programs which would change them from state liabili
ties into state assets. Land classification in terms of 
recommended use is based on the constant search for 
new methods and practices of land use which will pro
mote higher economic and social benefits. The present 
survey of land-classification activities in the United 
States has revealed a considerable body of evidence 

. which shows that the benefits heretofore obtained give 
promise of further benefits in the future. 

Type V. Land Classification in 
Terms of Program Effectuation 

The end-purpose of land classification contemplates 
some form of action which puts desired land uses into 
effect. This action may involve a modification or a 
complete change in existing uses. Therefore, its accom
plishment involves decisions as to the time when recom
mended land uses will be carried out, and decisions as 
to how they will be carried out. Type V classifies the 
land according to these management decisions and 
expresses them in the form of maps that show for each 
bodi of land when and how the effectuation of land-use 
recommendations shall take place. 

The Element of Time 

After land-use recommendations are adopted there 
arises the problem of when the land-use recommenda
tions shall be put into effect. In some cases,· economic 
considerations are of dominant importance, as, for 
example, what the cost of the contemplated change will 
be, and when the funds will be available. In other 
cases, decisions may rest on the availability of materials. 
If, for instance, a land-use plan indicates that a body 
of land now devoid of any timber should be planted 
to trees. An inventory shows that there are available 
enough seedlings to plant half the area immediat{'ly 
and that sufficient seedlings will be available by the 
next planting season to complete the program. A 
management plan is drawn up which shows precisdy 
when each parcel of land is to be planted in accordance 
with the supply of seedlings. These and similar allo
cations of action to definite parcels of land illustrate 
the time element of type V land classification. 

The time element also may be involved in other ways. 
To illustrate, though seedlings may be ready, it may 
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not be feasible immediately to carry out the planting 
recommendations because .some portions of the land 
are so cut with erosion that. planting must be delayed 
until check dams and other erosion-control works have 
been built. The completion of these works will cover a 
year. Planting cannot take place until the second 
year. These matters, including the planting schedule 
for the second year, constitute the management plan. 
Expressed areally for the land in question, this manage
ment plan is land cla'ssificat.ion in terms of program 
effectuation. 

To illustrate further, let us assume that the program 
involves population resettlement. Suppose the '1and 
to be planted to trees consists of cleared fields within a 
large forest purchase area. The cleared fields have 
been cultivated. Although these lands· have been 
sold by their farm owner, i~ has been agreed that the 
present residents can continue to live on and farm their 
former properties for the remaining years of their lives. 
This. procedure is followed because there is no imme
diate pressure to get all portions of the purchase area 
into timber and there are advantages in disturbing 
the residents as little as possible in making the shift 
from nonforest to forest uses. It is desirable to post
pone the application of the land-use recommendations. 
The classification of the land along management lines 
in the light of these factors is another example of type V 
classification. 

The Consideration of Methods 

The problem of putting land-use recommendations 
into effect rests on the circumstances .existing in each 
particular case. In some cases the most expedient 
method may be a matter of administrative decision. 
This applies to those instances in which an agency per
forms both the planning and management function and 
has full control of the land through ownership. In 
such cases, studies are made to discover possible areas 
for development (type I); present uses are examined 
and use capabilities are ascertained (type II, type III); 
recommendations for development are made and 
recorded in the form of a land-use plan (type IV). The 
effectuation of the plan involves complicated problems 
of population resettlement, land purchases, and the 
like. Assuming adequate funds and personnel, and 
normal circumstances in other respects, these problems 
can be solved within the organizational framework of 
the agency. When recorded on a map the management 
decisions for specific bodies of land constitute a type V 
classification. 

The further removed .the agency is from managerial 
responsibilities and powers, the more complex become 
the problems of how to put the recommended land uses 
into effect. Some agencies have recognized planning 
functions but h».VA limited powers of management and 
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development. These agencies must rely upon others 
£or program effectuation. How these J:rOcesses oper
ate can be illustrated by certain phases of the recrea
tion program of the Tennessee Valley Authority. 

Complete land-use plans are developed by the 
Authority for properties it owns adjacent to the 
reservoirs constructed along the Tennessee River 
system. In these land-use plans every parcel of land 
is accounted for, including land recommended for 
recreational uses. The carrying out of some recom
mendations relating to recreation requires the opera
tion . of boat docks, the building and operation of 
tourist accommodations, the development and mainte
nance of public parks, and similar activities. With 
some exceptions these activities involve the partici
pation of citizens, commercial organizations, and other 
public agencies. Whether or not these land uses 
become effective depends, among other things, upon 
whether or not proper agreements can be worked out 
between the Authority and the operating agency, 
public or private. Assuming that agreements are 
reached, appropriate designations are made in the 
program of effectuation. These designations applica
ble to specific bodies of land are part of the type V 
land classification of the reservoir properties. 

In those Cl.l.'>es where the planning agency does not 
ow'n the land, it is without direct powers of manage
ment. How recommended land uses can be effected 
in these cases presents a variety of problems. The 
solution of these problems rests on such factors as the 
legal limits of local governmental units; the legislative 
authority under which new agencies may be organized; 
local customs, practices, and traditions; spendable 
income; and other matters of a social, economic, and 
political nature. 

In many cases, however, effectuation is in the hands 
of private individuals. In such cases education and 
demonstration are useful devices. This is illustrated 
by much of the work of the State agricultural colleges, 
extension services, and experimental stations. Prob
lems of effectuation also are solved through agree
ments entered into by groups of private citizens, such 
as the organization of grazing districts. In other cases 
the solution lies in public-private agreements, as be
tween the Soil Conservation districts and local farmers. 
But, however the problem of effectuation is solved, once 
it is solved and the decisions are applied areally to 
bodies of land, such designations constitute type V 
land classification. 

The objective of program effe~tuation is to transform 
recommendations into actuality. It draws heavily, 
therefore, on the results of type IV land classification. 
A given program of effectuation, however, may draw 
on the materials and results of any of the other types 
of land classification. For exAmple, a reexamination 
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of type II materials relating to political matters may 
be made in order to discover means by which effectua
tion can be implemented through existing govern
mental channels. Or, if no means can be found to 
implement recommended uses in their entirety, a re-

. examination of type III land classification may be 
necessary to ascertain what land uses, other than those 
recommended, may be practicable. 

Eleven of the seventy-five projects treated in this 
survey of land classification are described as dealing 
'\\ith program effectuation. Some of these projects are 
concerned only with publicly owned land allocated to a 
governmental agency for administration. Typical of 
these projects are those conducted by the National 
Park Service and the United States Forest Service on 
lands set aside, respectively, as national parks and 
national forests. In both cases, plans for development 
are adopted and land classification is carried on as part 
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of the management plan for each park and each forest. 
Thus, in some parts of the country, type V classification 
has been utilized for some time and over areas of con
siderable size. 

Prominent among the projects dealing primarily 
with privately owned land is the County Agricultural 
Land-Use Program. This program gives special at
tention to the particular measures, devices, lines of 
public, group, and individual action needed to accom
plish the land use, land conservation, and rural reha
bilitation goals or plans formulated under the area
planning and classification work. The participation 
of local farmers is an essential element in each step of 
the program. The decisions reached by these farmers, 
with the aid and advice of technicians, are expressed in 
operations on their own land. These decisions for 
action reduced to map form constitute type V classifi
cation. 



CHAPTER III. PERSPECTIVE 

Land Classification in the Nineteenth Century 

Surveying Land for Sale 

Some phase of land classification has occupied the 
attention of the Fec!,eral Government ever since the 
adoption of the Constitution. The first phase, or as 
some see it, the preliminary phase, consisted of the 
segregation, measurement, and subdivision of land for 
sale. The new Government needed income desperately 
and land was its major resource. 

When the Union was established the Government 
became custodian or trustee of lands ceded from the 
States, in part under the Confederation and in part 
under the Constitution. These lands, known as the 
public domain, were organized into geographic divisions 
and under the ordinance of May 20, 1785, were ordered 
surveyed.1 The ordinance stipulated that the land 
should be divided into 6-mile squares called townships 
and that the officer in charge was to be known as the 
"Geographer of the United States." Serving under 
him were several surveyors and these men carried out 
the subdivision of land preparatory to sale. Although 
the famous ordinance with its bare provisions and its 
lack of reference to scientific methods of procedure was 
crude and indefinite, nevertheless it was authentically 
strong and clear-cut in purpose.2 It established the 
rectangular system of land survey as the framework of 
land use over much of the United States. This system 
marked the initial legal step in land surveying under the 
new Government. From the outset, therefore, land 
classification was concerned with the survey of land 
areas for sale, in other words with the creation of a pat
tern of property units which could be owned by indi
viduals and on which they could live and work." 
Th~ adoption of the rectangular system of land survey 

represented an important step in the evolution of land 
classification and in the development of a land policy. 
It was preceded and followed by other steps. The 

I Donaldson, Thomas, The Public Domain, H. R. Ex. Doc. 47, Part 4, 46th Congress, 
·3d Session, Washington, 1884., pp. 65-81, 170, 178, and l!HH97. 

• Proudfoot, B. V., and Johnson, F. M., Public Land Sustem of The United States, 
General Land Office, Department of the Interior, Washington, 1924, p. 12. 

• Although land surveying of this sort may not be regarded as land classification 
hy some, others argue that a definition of the boundaries of the sovereign domain 
Is the oldest form of land classification. They contend that this form of land classi
fication began when man abandoned a nomadic existence to establish permanent 
homes and subsequently evolved Into the elaborate pattem of artificial boundaries 
which today subdivide substantially the entire world Into nations, states, communi
ties, and small individual property ownerships. The Initial step In this classification 
Is the establishment of boundary marks on the ground. It is followed by the prepara
tion of suitable maps and field notes to establish a permanent record of these locations. 
Elaborate procedures usually are established by law not only forrecording the bound
aries but the designation of successive ownerships of lands within the various types 
of boundaries. 
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significance of the matter is shown by the Congressional 
debate over the Ordinance of 1785. Opinion was about 
equally divided between those who advocated the 
survey and identification of land by a fixed and accurate 
system and those who adhered to the older method of 
indiscriminate location.' The latter had been the 
common practice in most of the Colonies but the former 
was. favored by most of the delegates from New 
England where the more accurate rectangular system 
of land disposal had been in the process of formation for 
more than a century.5 In 1784 the survey plan was 
recommended by a special committee of the Continental 
Congress under the chairmanship of Thomas Jefferson, 
and later by such influential leaders as James Monroe, 
William Grayson, Rufus Putnam, and Thomas Hutch
ins.6 After prolonged and forceful debate the bill 
became a law on May 20, 1785. 

The period between 1785 and the creation of the 
General Land Office in 1812 demonstrated that effective 
land surveys depend upon efficient administration and 
an evolving technique as well as upon acts of Congress. 
As has been. stated previously, the Act of 1785 was 
phrased in general terms and Thomas Hutchins, the 
first administrative officer, did much to clarify the 
issues. In 1796 Congress changed the title of Geog
rapher to Surveyor General, and Rufus Putnam was 
appointed to the post. At this time the surveys were 
confined to Ohio, and Putnam introduced the present 
system of numbering sections, or running their bounda
ries on the ground, and of "throwing the excess and 
deficiency of measurement on the north and west ex
terior boundaries." 7 

To Putnam's successor, Jared Mansfield, appointed 
by President Jefferson in 1803, goes the credit for 
introducing scientific method into the survey. He 

• Proudfoot and Johnson, op. cit. 
I J~id., pp. 12-13. The origin of the idea of mathematical land surveys carried back 

to Colonial days In New England. When settlements spread to the Merrimac and 
Connecticut valleys it became evident that a definite and just plan of land disposal 
should be formulated. Such a plan wos developed ln Massachusetts where grants of 
land known as "towns" were made alter the land had been surveyed and recorded. 
Experience showed that an area or about 36 square miles was a practical size and the 
first grant In the form of a 6-mile square was made in 1656. Although the boundaries 
ofthis town were not run on the cardinals, In shape and area, it was the first township. 
Not until 1749 in New Hampshire was the first 6-mile square town laid out with 
boundaries bemng north and south and east and west. 

e William Grayson of Virginia had the responsibility of framing the ordinance and 
guiding it through Congress. General Rufus Putnam had been chief of engineers of 
the Continental Army and a practical surveyor; Thomas Hutchins had served 
as geographer-general under General Greene and had published, Topographical 
De1cription of Virginia, Penmvlvania, Maruland, and North Carolina (1778), and 
HiBtoru, Narratioe, and Topographical Ducrlption of Loui.nana and Western Florida 
(1784). After the adoption of the rectangular system of survey he was appointed to 
the post or "Geographer or the United States." 

' Proudfoot and Johnson, op. cit., p. 15. 
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introduced primary control in the form of base lines 
and principal meridians and thus established an 
accurate framework in which the townships could be 
laid out. However, no provision, either in the acts of 
Congress or the administrative procedure, was made 
for offsetting the effects of convergency of meridians. 
This important addition was introduced by Edward 
Tiffin, the first Commissioner of the General Land 
Office under the Act of April 25, 1812. The work of 
these men acting under the acts of Congress developed 
the land survey which one authority has called "The 
most thorough and effective system of land identifica
tion ever devised." 8 

The subdivision and survey of the public domain 
went rapidly after 1803 but not rapidly enough to keep 
pace with settlement and with the ever-increasing land 
problems. Settlers moved into the public domain in 

•lbl4., p. 11. In tbe prot'8SI, mao:r techolcal lmprovemenbl flave been made. 
During nne period, moreover, tbe demand or tbe public rOI' land was so great that 
tbe practice or orienting tbe ma)Ol' liDM or tbe survey& to latitudinal and longitudinal 
JiDel "appean to flave fallen Into desuetude." The resulting absence or accuracy in 
pattern led to mao:r dispute& and to costly litigation and In time tbe s~·stem or 80011· 
rate measurement was reintroduced. See Wbeeler, Capt. Oeo. M., Reporf ttpoft 

URitt4 St4lu G..,..phical Sv.rfJer• Wut of the 0... Hufl4rtdl1 Mtridiafl, Engineer 
.. Department, U. 8. Army, Vol. I, (ffl)grap/lloal Rtput, WIISblngton, 1889, pp. 407-41M!; 

and Powell, lobo W., On the Orgllllfll<ltion of Sdtnti~ Work oftht GelltMl Govtrnmtllf, 
W ashlngton, 1885, pp. 1, W, 12, 15. 
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increasing numbers, some from the eastern States and 
some from overseas. In some States much of the land 
had been acquired by large land companies who held 
it at prices the settlers could not afford to pay. In 
certain areas, especially the South, land speculation 
hindered the growth of normal settlement. Almost 
everywhere conflicting and overlapping claims added to 
the complexity of the problem.' These and other 
problems led to a demand for a central authority with 
power and personnel to meet the conditions. As a 
result Congress by its Act of April 25, 1812 established 
the General Land Office as a bureau of the Department 
of the Treasury. This office was given charge of the 
public lands of the United States. Its subsequent 
relation to land classification is told in chapter VII 
of this report. 

Acquisition of the Public Domain 

Even before the system of land identification and 
disposal was perfected the Nation adopted a policy of 
land acquisition. Jefferson recognized the great im
portance of the Mississippi River and argued that th~ 

I Conover, Milton; The fhneral Land Of!ice, Service Monographs or the Unlte<l 
Statee Government, No. 13, Baltimore, 1923, pp. 15-17. 

FIGURE 1.-Agricultura.l Regions of the United States 
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Gulf of Mexico was the only natural southern boundary 
of Eastern United States. In the fifty years following 
the Louisiana Purchase of 1803, five other large addi
tions were made to the area of the public domain 
(map facing p. 10). · Texas, never a part of the public 
domain, was added to the Union in the same period. 
Taken together, these acquisitions produced a huge 
national unit within middle latitudes and with a long 
frontage on both the Atl~ntic and Pacific Oceans. 

The new territory not only increased enormously 
the area of the public domain but added greatly to our 
land resources and our land problems (figs. 1, 2, 3, 
and 4). The Louisiana Purchase, for example, added, 
among other things, the areas which now contain the 
western section of the Corn Belt, the Spring and the 
Winter wheat regions, and the vast grasslands of the 
northern ·and central Great Plains. The purchase 
from Texas added another large section of the Great 
Plains, a section included in the "Dust Bowl" of recent 
memory. The Oregon Territory gave us the vast lum
ber resources and, eventually, the grain economy of the 
Pacific Northwest. The Mexican cessions meant 
California with its gold rush, its exotic climate, its 
varied agriculture, and its present acute land problems, 
and, by way of good measure, also included the copper 
deposits of Arizona, Utah, and Nevada, and the grazing 
and irrigated industries of the interior basins and pia-
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teaus. These are by no means all that the additions 
to the public domain brought into the national scene. 
Other areas with other resources and subsequent land
use problems were included. Rich lands in need of 
drainage and others in need of irrigation, and climates 
in variety ranging from that of the winter playgrounds 
of Florida to that of the mountain section of Montana 
were acquired. Fertile prairies, grassy plains, arid 
wastes, and forest-covered mountains add to the 
diversity. Iilherent in this diversity was a wealth 
of opportunity for settlement and development, but 
inherent also were the perplexing land-use problems 
now confronting the Nation. It is not surprising, 
therefore, that the Federal Government charged with 
the administration .of these lands resorted to land
classification surveys as a means of learning about the 
resources and opportunities of these vast areas. In 
fact the names of such Government organizations as 
the General Land Office, the Geological Survey, the 
Forest Service, the Soil Survey, the Soil Conservation 
Service, and the National Park Service suggest not 
only the resources contained in the public domain but 
the use of the survey method in describing and de
limiting them. 

Following the Louisiana Purchase, the Lewis and 
Clark expedition dispatched by Jefferson initiated a 
period of exploration and discovery. The striking 
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results of the early expeditions excited the curiosity 
of the country and men of widely varying interests 
gave their time, their money, and in many cases their 
lives to the exploration of the "Great West." From 
these explorations came books, pamphlets, and reports 
in great number. Much of the writing, however, was 
fragmentary in coverage and vague as to locality, and 
thus was contrary to. the edicts of good land classifica
tion. These documents were useful in filling in the 
chasms in the maps, but they gave little or no real 
information about resources and the conditions to be 
met from locality to locality.10 

Segregation and Survey of Land Areas 

The idea of segregating land areas for particular uses · 
appeared early in the history of the Nation. The idea 
found expression in the policy of segregating the 
Indian tribes in defiilitely delimited areas, most of 
which were carved out of the public domain (chapter 
XIII). It also found expression in 1832 when Con
gress, in order to prevent private exploitation of a 
particular natural resource, set aside the Hot Springs 
area of Arkansas for use by the people of the United 
States (chapter XIV). These beginnings of the idea 

d Colby, Charlel c .... Cbaoging Currents of Geographic Thought In America," 
..tnnaa, ..tooc. Am., lhM11 .. YoL XXVI, No. 1, March 1938, pp ... 7. 
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of land segregation foreshadowed important develop
ments of later times in which land classification has 
had and is having an active part. 

Toward the end of the first half of the nineteenth 
century spectacular events, like the war with Mexico 
and the discovery of gold in California, and great 
questions, like the hope for railroad connection with 
the Pacific coast, created & demand for reliable infor
mation about the West. As & result several land sur
veys came into being. Two of note were the joint 
survey of the United States and Mexican boundary 
in 1854-56 and the survey of possible railway routes 
to the Pacific in 1853-55.11 These undertakings 
added to the developing of the technique of field 
mapping and to the description of areas. During the 
Civil War work of this kind was suspended, only to 
appear in great quantity and quality after the war 
was over. 

The first great flowering of land classification, as we 
think of the term today, occurred in the twelve years 
from 1867 to 1879. The work took form in the four 

n Emory, MaJ. Willialll H., &pore .. tll4 United &stu en4 M<nea11 Bot.~IIIICirJ 

Su~WJ, Mw udn tll4 Diredloll of tll4 &entarf of tll4 lnltrior, H. P. E:t. Doc. No. 
135, BUb Congress, 1st Session, Wash~n, 1857, Yo!. I, and &portl 0/ EzploratioM 
OM BUJWfl to AICel'tal11 tll4 Moll J>rtu:tktll 10114 A'aii!OIIIieal Rot.U {01 11 Roilroo4 fro• tll4 
Mi••l,ippl Ritw to tll4 Padjic Oeta11, 1868-U, B. E:t. Doc. No. UL 35th Congress 2d 
Session, Wa.sblngton, 1855- , 12 YO!s • 
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Land Classification in the United States 

famous geographical and geological surveys under 
Hayden, Wheeler, King, and Powell.12 In terms of 
land classification the surveys under Hayden, Wheeler, 
and Powell produced results of much significance. 
Their surveys were in the arid, semiarid, and moun
tainous sections of the public domain. These surveys 
mapped the areas which they covered, and all were 
interested in the uses of the land, both actual and po
tential. Wheeler points out that, "As early as 1872 
the instructions required observations upon the various 
natural resources of the area being surveyed topo
graphically. The systematic classification of the land 
over conjoining areas was attained in 1874, and con
tinued with increasing detail until the close of the field 
work." 13 As might be expected the classifications of 
the three surveys differed as to the items segregated, 
but all of them dealt with agricultural and irrigable 
lands, timbered tracts, grazing or pasture lands, 
mineral lands, and wastes or barrens. They presented 
their results in finely executed maps accompanied by 
volumes of description. Wheeler, for example, devotes 
the first of seven volumes to a Geographical Report and 
brings out the relation of the growth of population to 
water supply, the percentage of arable land to the total 
area surveyed, the position of agricultural land on valley 
fioo.rs and plains, the relation of irrigation to the chemi
cal and mechanical quality of the water, the need of 
drainage in irrigated areas, and the importance of unity 
of ownership of land and water in irrigated communi
ties. Major Powell, likewise, gave much time and 
thought to land problems. In his classic report on the 
lands of the arid region he presented a plan for "The 
Land System needed for the Arid Region." Subse
quently he attempted to interest Congress in legislation 
for the wise use of the western lands. These two not
able volumes, together with Hayden's "Report on the 
Arable and Pasture Lands of Colorado," take high rank 
among the publications dealing with land use and land 
classification in this country.•• Their maps, drawings, 
panoramic sketches, engravings, and photographs of 
these surveys are remarkable for their artistic values 
as well as their scientific merit. 

II Hayden, F. V., United Statu GoologicaJ ell4 (hograpld<!Ol ~ ollllc Terrltorlu, 
1861-1818; Wheeler, Capt. Oeo. M., United Statu Chographicel ~~ Wut of tAl 
Ou l/u114rt4tll Meridian, /869-/884, Engineer Dept. U. 8. Army; King, Clarenoe, 
GeologicGl Ezplore/lon o[t/11 Forlitt/1 Parallel, I 871}-/8110; and Powell, Maj. I. W ., United 
St4le~ Geo(INJphlcela114 Geological Suroer of tAl Rookp Mountaia &gion. 11114-1811. 
For list of pubHcationa of the King, Hayden, Wheeler, and Powell Surveys see 
Scbmeckebier, L. F., Catalogue all4 lnthz of tAl PubliCIIIioM of tAl 1/apden, King, 
PoweU, 11114 Wllul<r Burrer•. U. S. Geological Survey, Series G., Mlsoellan~OUI 
211, Bull. 222, Washington, IIKIC. 

II Wheeler, Capt. Oeo. M., Vnl. J, Geographlcel &porC, op. tit., p. 223, 
" Wheeler, Capt. Oeo. M ., &por1 on United Stok1 Geogrophlcel 811roep1 Wut of 

lAc Ou l/u114r..UII Mmlfian, Topographlcel AUu, Including land.eJassillcation 
maps of partl ofaeven Statal, and Geogrophitlol &pore (Vol. 1), Including Chaps. ill 
and V and Appendix B; Powell, Maj. 1. W ., La""' of the Arill RtgioM of lAc Unilttf 
SttJU, Wasbi ngton, 18711, pp, 27-45; Hayden, F. V., GeologlcaJ all4 Geogropllitat 
Su""'r of the Territorfe~, GeolopicaJ ell4 (hographicaJ Atlu o{ Colorado, I pagee, 20 
maps. Washington. 1877, and "Report on the Arable and Pasture Lands of Colo
rado," TtntA Annuel Rtpt., Washington, 18711, pp, 818 ·341. 
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History repeats itself in land classification, as in 
many other things, for just as this report of 1940 in
dicates interest in purposes, organization, methods, 
personnel, and results, so do the reports of the land 
surveys of 1867 to· 1879. Wheeler, for example, 
writes, "Hence the nature of the surv-ey, its organiza
tion, methods and results, should be held subordinate 
to the industry to be assisted or (to) the specified 
want ...• · In the main, then, the extent of the 
survey should be governed by the requirements ... 
while the quality of the results should in every instance 
be dependent upon the amount of exactness and detail 
necessary, but will in great measure, however, be gov
erned by the skill of the indiv-iduals secured for the 
task." 16 

That land classification has scientific values and per
plexing technical problems was demonstrated by the 
manner in which the four surveys of 1867 to 1879 were 
superseded by a single organizatJ_on. In 1878, in con
nection with the discussion of appropriation for the 
four surveys then under way, Congress in the sundry 
civil bill of June 30, 1878, asked the National Academy 
of Sciences to prepare a plan for " ... surveying and 
mapping the Territories of the United States on such 
general system as will, in their judgment, secure the 
best results at the least possible cost; ... " In De
cember of the same year the Academy submitted its 
report and made recommendations which led to the 
discontinuance of the four surveys and the establish
ment of the present United States Geological Survey. 

The momentum in land classification gained in these 
surveys, unfortunately, did not carry immediately 
and fully into the new survey, even though both the 
scientific and congressional sponsors of the new surrey 
intended that it should. The committee of the Acad
emy in its report recommended, among other things, 
that in the disposition of the agricultural, mineral, 
pastoral, timber, desert, and swamp lands, a thorough 
investigation and classification of the public domain 
was imperatively demanded.16 Furthermore, Clarence 
King, the original director of the new survey, pointed 
out that the legislation creating the bureau imposed 
two special and distinct branches of duty, namely, 
"1. The classification of the public lands; and 2. The 
examination of the geological structure and mineral 
resources." 17 The first of the two duties was not car
ried out for many years, however. 

II Wheeler, Capt. Gao. M., Vol. I, GeogropAieel &pore, op. dt., p. 417. 
11 The committee included such famous men as Marsh, Dana, Rogers, Newbt-rry, 

Trowbridge. Newcomb, and Agassi•. See C.lltt1urilll Cdel>rlllioa of tile Vftittd 
St4lu Cout all4 Geoc!dil: Suroer, Washington, 1916, pp. 47-48; see also Smith, O~e 
Otis, and Others, 'llll C!Golijicalioa of 1/u Pttb/11: La1141, U. S. Gtologicel Surw, B~ll. 
m, Washington, 1913, pp. 11-13; and WoodruJ!, 0. W., "Ciassillcatloo of tho Publi~ 
Lands," An....Z., Alii. A ...... Pol. end Soe.. sa.; Vol. XXXIII, lao . ..J'une, 111011, pp. 
~10. 

If Kine, Clarence, Firll Aa•uel RtporC U. 8. Geologital S~<rotr, Washington, 1SSO. 
p.5. 
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Land Classification at the Turn of the Century 
Land Exploitation versus Land Conservation 

The idea of settlement and development permeated 
the land laws of the country at the turn of the century. 
The three decades following 1880, for example, were 
characterized by rapid settlement of arable lands 
and by an accompanying development of timber and 
mineral resources.18 The railway pattern of the 
country was completed, irrigation was introduced in the 
West, and the wheat tegions and the corn and dairy 
belts appeared in the national scene. All of these 
things contributed to and modified the national econ
omy. Much of the national strength springs from 
them. 
· The three decades preceding 1910 contributed largely 
of liabilities as well as assets. Settlement moved 
too fast and too far. With a sublime faith that the 
national resources were unlimited, land was despoiled 
and resources exploited. Agriculture was carried to 
semiarid, to cut-over, and to other submarginal land 
where the odds were against rather than in favor of 
the settlers. The inevitable awakening occurred with 
organization of a vigorous conservation movement 
which claimed public attention just after the turn 
of the century, although it had begun to take form 
much earlier. 1n 1866, for example, the Commissioner 
of the General Land Office directed attention to the fact 
that the reserve of timber in the Lake States was 
diminishing rapidly, and that the trend in this connec
tion was a matter of serious concern to the Nation. 
At the time, his statements and others in kind were 
like lone voices raised in a wilderness, but at length the 
conservation movement, supported by a vigorous 
President, awakened interest in the formulation of new 
land policies and incidentally in the services of land 
classification. 

Although land classification probably lost rather 
than gained ground in the two decades preceding 1900, 
the years just preceding· and following the turn of the 
century witnessed the beginnings of several important 
developments in land classification. These develop
ments were associated with the growing idea that land 
resources should be utilized on a long-run basis. Thus, 
practically every phase of the conservation movement 
called for some form of land classification, and in 
several instances the need for classifying the land was 
recognized specifically by Congress or by certain of 
the State legislatures. · 

Land Classification in the 
Reclamation of Arid Lands 

Land classification has played and is playing a vital 
part in the reclamation of the arid lands of Western 

18 Smith, George Otis, and Others, The Clauijicalion of the Public Lands, Bul. 537, 
U.S. Geological Survey, Washington. 1913, p. 7. 
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United States. As early as 1878 Major Powell focused 
attention on the water problems of the arid West.19 

Later {1888), when he was director of the Geological 
Survey, he secured authorization for an inventory of 
sites which might be used for reservoirs and of the 
lands which would be made susceptible to irrigation 
if such reservoirs and associated facilities were con
structed.20 Powell organized a large force and segre
gated 127 reservoir sites and large areas of irrigable 
land in five different basins. Public sentiment in the 
West; however, did not support segregation on such 
a large scale, and in 1890 the Act of 1888 was repealed, 
e~cept as to reservoir sites. The maps produced were 
of enduring value and the idea continued. It found 
expression in the Cary Act of 1894, in the Reclamation 
Act 9f June 17, 1902. Under the terms of the latter, 
land classification became a part of the Federal pro
gram of reclamation. In this program, land classifi
cation performs various functions among which are 
the segregation of areas suitable for irrigation projects 
and the delimitation of the quality and quantity of 
arable lands within a given project. Experience has 
shown that both good land and good water are essen
tial for successful irrigation. The economic and social 
elements also are important, and reference to the ac
companying chapter XII shows that in the develop
ment of. a modern reclamation project all types of 
land classification may be. called into action. 

Land Classification within 
Forested Areas 

Land classification within forested areas has been 
closely associated with the administration of the 
national forests. The first forest reserves were desig
nated under the provisions of the Act of Congress of 
March 3, 1891.21 This act authorized the President to 
set aside forest reserves from the public domain. 
Although it provided for the reservation of land for 
timber purposes, it did not provide for the adminis
tration of the reserves. In 1897, however, Congress 
provided for the survey of the public lands that have 
been or may hereafter be designated as forest reserves 
by "Executive proclamation" and specified that the 

11 Powell, Maj. 1. W., Report On The Lands Of The Arid Region Of The United 
States, pp, 25-45. 

JO 1oint Resolution of Congress on March 20, 1888, and Act of Oct. 2, 1888 (25 Stat. 
L., 526). See Smith, George Otis, and OtQers, The Classification of the Public Lands, 
U. S. Geological Survey, Bull. 537., pp. 14-15; and The U. S. Geological Suroeu, 
Service Monographs of the United States Government, No. 1, New York, 1918, 
pp. 17-21. 

•• As early as 1870, societies and associations were formed to develop public senti
ment for forest conservation, and in 1873 the American Association for the Advance
ment of Science memorialized the Congress on this subject. In 1875 the American 
Forestry Association was founded specifically for tbe purpose of advancing the 
principles of forestry. In 1876, Congress authorized a Federal Commission to study 
ways in which timber in the existing forests Jnight be protected and timber growing 
encouraged. Five years later Congress established tbe Division of Forestry in the 
Department of Agriculture. In this connection It should be remembered that lanu 
disposal was still the rule, and practical forestry as known today continued to Jag. 
Tbe investigations of tbe division, however, helped to arouse public opinion, and 
the act of 1891 resulted. 
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surveys should be made under the supervision of the 
Director of the United States Geological Survey. 
The need for land classification in part grew out of the 
fact that, under the Act of June 4, 1897, lands chiefly 
valuable for their minerals or for agriculture were not to 
be included in the forest reserves. Work was begun 
in the Pacific Northwest by the Division of Geography 
and Forestry under Henry Gannett.22 In the next 
eight years this division classified and mappe.d 110,000 
square miles. Th,is was the largest land-classification 
project attempted in the United States up to this time. 
The maps and reports have stood the test of long use and 
are highlights in the record of land classification in this 
country.28 During this period the administration of the 
reserves was vested in the General Land Office. In 
1905, however, the land-classification work and all other 
Federal forest work was consolidated in the Bureau of . 
Forestry of the Department of Agriculture and this 
bureau became the present Forest Service.2

' 

Until 1911 all national forests were set aside from 
the public domain. In that year Congress passed the 
Weeks law which authorized Federal purchase and ad
ministration of forest lands. This led to the establish
ment of national forests outside of the public domain, 
more especially in the eastern parts of the country. 
Naturally this brought the land classification and other 
activities of the Forest Service into new areas of opera
tion.25 One of the outstanding land classification ac
tivities of the Forest Service is described in chapter IX. 

Soil Surveying 

Soil surveying, one of the most significant forms of 
land classification, also came into evidence at the turn 
of the century. The idea of soil surveying, insofar as 
it concerned the soils of the United States, originated 
with Milton Whitney, the first director of the Soil 
Survey. In 1897 the Survey sketched the outlines of 
a system of soil classification.• In March of 1899, 
Congress appropriated money u to enable the Secretary 
of Agriculture to map the tobacco soils of the United 
States." Experimental work was carried forward in a 
small area in Virginia by differentiating soils on the 
basis of the fineness or coarseness of the particles of 
which the soil is made. Mapping also began in the 
tobacco-growing section of the Connecticut Valley.27 

By the end of 1900 soil surveys had been made of 12 

"In this work Gannett capitali .. d his experience io the Hayden survey, especially 
his study of land classlftcatlon In Utah. See Oaonett, Henry, "Report on the Arable 
aod Pasture Lands of Colorado," Tenl/1 Annual Report of 1M Geological all4 Geo
graphical s,.,.., of 1M Territoriu, Washington, 1878, pp. 811-347. 

a Soe, rorexample, United Statu Geological Surpq, ProfurioMl Paper1, No ... aeries 
H, Forestry, I and No.9, aeries H, Forestry, 6. 

"The U. ll. Geological Survey, !ltrvlce Monographs of the United States Oovem
m~nt, op. cU., p. 22. 

"Chew, Arthur P., The Re~ponu of Govemmttll lo Agriculture. Washington, 
U. 8. Government Printing Office, 1937, pp. ~ 

•Ibid, p.M. 
IIJbid, 
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areas. During the following years the surveyors 
learned that other characteristics of soil were of great 
importance, and these were added to texture as a basis 
for soil differentiation. 28 

Credit for the study of soils, as distinguished from 
the survey or mapping of soils, does not belong alone 
to the Federal Government. The first work appears 
to have been done in Albany County, New York.29 

Subsequently the record shifts to Philadelphia in 1826; 
to Massachusetts in 1841; to New York (first agricul
tural map) in 1846; and to Kentucky in 1854, the 
latter being considered the beginning of the systematic 
study of the soils of the country by means of cheinical 
analysis.80 Later studies were carried on in Alabama 
in 1881-82, in Wisconsin in 1882 (first map in which 
soils were classified according to their physical char
acteristics) and in Maryland under Milton "Whitney 
in 1891. All of these undertakings were part of the 
geological or natural history investigations. 

Another current of interest in soils started in the 
Weather Bureau shortly after it was transferred to the 
Department of Agriculture in 1889. This Bureau 
studied the relation of temperature and precipitation to 
soils and in 1894 created a Division of Agricultural 
Soils. Meanwhile, the results of Whitney's work in 
Maryland had been published by the Department of 
Agriculture, and in 1895 the soil work of the Weather 
Bureau was made a separate division in the Depart
ment, with Professor Whitney as its head. The name 
was changed to the Division of Soils in 1897 and to 
the Bureau of Soils in 1901. 

The development of soil surveying in the United 
States illustrates the close inter-relation of technique 
and science. As the work in soil classification pro
gressed, it made important contributions to soil science 
and conversely, as soil science advanced, its basic 
understandings and assumptions profoundly affected 
soil classification. 

The early work in soil surveying was closely asso
ciated with geological investigations and was based on 
the assumption that soils were merely geological forma
tions utilized by nature for the growth of plants 11 and 
that there was a close relationship between the geology 
of a region and the characteristics of its soils. Under 
these assumptions the geological formations of the re
gion furnished a basis for grouping the soils in the early 
work of the Soil Survey. A so-called pro>ince map 
was constructed in 1907 and 1908 on the basis almost 
entirely of geological characteristics with practically no 

II Weber, Gustavus, A., 7ltc BUNJ~JK of C'Mmiotrr a11.r Soi/1, Service Monographs 
or the U. B. Government, No. 62, Baltimore, 1928, pp. M-102. 

""A Geological Survey or the Couoty or Albaoy," Memoirs or the Board or Agri· 
culture. N"ew York, vol. I, 1821, Miseellaneous Papers, pp. 1-41. 

II Weber, op. cit., pp. S.'>-SG. 
II Marbut, C. F., SoiU ofiM l'nited StGt.,, Part III, Atlal of A..uric•uo • .fgrirul/ure, 

Washington, 1935, p. 2. 
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reference whatever to soil characteristics.32 Work on 
this basis continued to 1917, but after 1917, partly as 
the result of growing acquaintance with the work of 
Russian soil scientists and partly as the result of inves
tigations by soil scientists in this country, the old as
sumption was replaced by one founded on the charac
teristics of the soil itself. Soil is no longer looked upon 
merely as a geological formation utilized by nature for 
the growth of plants but instead as a dynamic natural 
body in equilibrium wi.h its environment.33 In har
mony with this idea, the present classification of soils, 
like that of any other natural bodies having distinctive 
characteristics, is based upon the inherent characteris
tics of the soils being surveyed.3' ·. This concept is far
reaching in its effects, for it means new vision in the 
use of soils, in the methods of soil conservation, and in 
farm-management programs. That all this advance in 
soil science rests in considerable part on the understand
ing gained in classifying and mapping soils in different 
sections of the country and in different parts of the 
world is probably a conservative claim. 

Classification of Mineral Lands 

Classification and mapping the minerall'ands of the 
country constitutes one of the long-range land-classi
fication functions of the Federal Government. The 
work has been carried on by the Geological Survey for 
more than a half century. The results, published in 
the form of maps and reports, make an illuminating, 
though far from complete, record of thenation'smineral 
resources. 

Public interest in the classification and segr!:)gation 
of the mineral lands within the public domain was 
stimulated by the discovery in 19.05 and 1906 that, by 
means of agricultural entries, large areas of valuable 
coal land had been obtained from the Federul Gov
ernment.35 Revelation of such facts shocked the 
public and in consequence_the Secretary of the Interior, 
acting on Presidential order, withdrew from entry and 
settlement large areas of public lands which were 
known to be, or from geologica,} evidence were thought 
to be, valuable for deposits of coal, petroleum, phos
phate rock, or oth~r minerals. These withdrawals 
protected the Government's interests pending exami
nation and classification as to their mineral or other 
resources and the enactment of legislation providing 
for their disposition. At the time, this action led to 
considerable opposition, but the perspective of years 

"Marbut, C. F., in Weber, op. cit., pp. 91-98. 
II Kellogg, Charles E., Development and Significance of the Great Soil Groups of the· 

United States, U. S. Department of Agriculture, Miscell. Pub. No. 229, Washington, 
1936, p. 9. 

IIJbid., p. 7. 
" Smith, Geo. Otis, and others, The ClaBBijication of the Public Lands, U. S. Geo

logical Survey, Bull. 537, p. 36. 
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has shown that it was abundantly justified.36 The 
areas involved were so large that the classification of 
the land could not be carrit0 on fast-enough to pre
vent interference with settlement under the agricultural 
land laws. This conflict of private and public in
terests led to the developments in the mineral land 
laws and the classification of mineral lands described 
in chapter VIII. 

Classification of Scenic Resources 

Exploration of the West revealed areas of surpassing 
scenic beauty and of great scientific interest. The 
idea of setting aside such areas as national properties 
for the good of all the people developed about 1870 in 
connection with the surveys of the area now included 
in Yellowstone National Park. Congress recognized 

· the value of the idea and created this Park in 1872. 
By 1899, four more national parks had been estab
lished and by the turn of t4e century the idea of parks 
for public use had become a national policy. In 1900 
the idea was broadened to include "American antiq
uities" and, following a series of opinion-forming con
ferences in 1911, 1912, and 1915, the National Park 
Service was established by act of Congress.37 

As time went on the concept of recreational areas was 
added to the o~iginal idea of scenic parks and national 
monuments. States and even some counties became 
interested. As a result State parks, county forest 
reserves, and other recreational areas have been set aside 
for. public use. The segregation and development of 
these areas under Federal, State, and local agencies 
have called for studies and plans involving land classi
fication in one or more of its types. A review of this 
work in terms of the Federal Government is contained 
in chapter XIV. 

Classification of Grazing Ranges 

Settlement in large sections of the West depends upon 
the quantity and quality of the natural forage on the 
gTazing ranges. Large portions of these ranges are 
still under the Federal Government as national forests, 
grazing districts, Indian reservations, or as otherwise 
reserved public domain. For many years livestock 
were grazed on the public lands by whoever got there 
first or could hold the range against others.38 The law 
establishing the national forests, moreover, did not pro
vide for control of grazing in these forests, but control 
was established by administrative function and subse
quently was upheld by the courts. Beginning with the 
great geographical and geological surveys of the 

se Back of The Buffalo &at, Department of the Interior, Washington, 1936, pp. 
50-51. 

If Ibid., op. cit., pp. 86-94. 
ts Ibid., op. cit .• p. 99. 
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"seventies," men have recognized that these public 
grazing lands were in danger of deteriorating through 
overgrazing and wind and water erosion. The issues 
were complicated by laws looking to the settlement of 
the ranges as, for example, the Dry-Farm Homestead 
Act of 1909 and the Stock-Raising Homestead Act of 
1916. Under the latter the Geological Survey began 
a classification of lands in the public domain to de
termine their suitability for grazing homesteads of 640 
acres each. The experience of settlers under these laws 
combined with investigations of governmental and 
private agencies finally led to the enactment of the 
Taylor Grazing Act by Congress in 1934. Under this 
act all public lands were withdrawn from public entry 
or selection until they could be classified into grazing 
districts as described in chapter XVI.81 AB several 
Federal agencies are charged with administration of 
range areas and as land classification is necessary to their . 
administration these agencies have agreed on the range 
survey procedures described in chapter XV. 
Conservation and Classification 
Under States Auspices 

The developments in land policies, land laws, and 
land classification under the Federal Government dur
ing the conservation movement were paralleled to some 
extent by activities under State auspice-s. Several 
States established conservation commissions or depart
ments of which a few have continued to the present. 
Geological and natural-history surveys have been and 
still are active in many States. Most of these, however, 
antidated the conservation movement by many years. 
Several States developed soil surveys, others made 
progress dictated by their special resources. States 
with large cut-over areas, like Michigan, Wisconsin, 
and Minnesota, became active in the forestry move
ment. This interest, however, did not stop settlement 
in the cut-over lands, for the "land boomer" insisted 
that agriculture was the best use of these lands. In 
Wisconsin, for example, the recommendations of forestry 
were pushed aside in favor of creating a "second dairy 
empire". It cannot be argued that land classification 
per se was a part of the work of all of these state agencies, 
but in many cases it was. In some cases the early 
work led eventually to some form of land classification. 

Present Situation and the Future 

The World War and the multiplicity of events which 
followed it profoundly disturbed the national economy 
and added enormously to land-use problems. Inflated 
values and speculation turned men's minds away from, 
rather than toward, the essentials of wise land use. 
The years of depression following 1930, however, wit
nessed striking developments both in the technique of 
land classification and in the application of the re-

n Ibid., pp. 98-102. 
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suits of land-classification surveys to land-use problems. 
As might be expected, in the attempts to find cause 

and cure for these troubles, some of the long-range 
surveys of land resources were accelerated and new 
systems of inventory and a.ppraisal were developed. 
These newer surveys have arisen in part out of pro
grams for thP, correction of the misuse of resources and 
in part out of attempts to stabilize the national econ
omy. Thus, when the public welfare is the issue, we 
turn again to the tools of intelligence and the findings 
of science. 
Current Federal Developments 

In terms of administration and in large measure in 
terms of the underlying motivating ideas, the expansion 
of land classification during the last decade has been of 
a dual nature. Part of this expansion has been in the 
long-established bureaus where land surveys are a 
recognized and definitely authorized part of the pro
gram. Another and very challenging aspect of the 
expansion has been associated with new "action" 
agencies which have come into being to meet the 
grave land-use problems of recent years. 

Among the interesting current developments in land 
classification in long-established bureaus are the inven
tory and appraisal of forested areas in the "Nation
Wide Forest Survey" of the United States Forest 
Service (chapter IX); the development of range sur
veys in the West under a cooperative agreement by 
four governmental agencies (chapter XV); the land 
survey by the Office of Indian Affairs in connection 
with the new policy of adding land to the Indian 
Reservations in order to bring the reservations to 
reasonable working units in terms of the welfare of the 
Indians (chapter XIII); the recent developments in 
soil surveying under which use capability is emphasized; 
and the authorization of a Nation-wide classification of 
lands for recreational purposes under the Park, Park
way and Recreational Study Act of 1936 (chapter XIV). 

Examples of land surveys organized to meet the 
needa of newly launched programs under recently estab
lished agencies are furnished by the work of (1) the 
Soil Conservation Service (chapter XI), (2) the Ten
nessee Valley Authority (chapter XVIII), (3) the 
41Area Land Use Planning in Montana" under the 
Montana State College and the Department of Agricul
ture (chapter XX), and (4) the land-classification work 
in which local people are cooperating as a part of the 
"County Agricultural Land Use Planning Program" 
(chapter XXIII). Each of these developments has 
made important contributions to land-classification 
technique. 

Present Status Under State Auspices 

Land Classification wholly or partially under State 
auspices is a part of State land-use programs in many 
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States. The tabular statement (chapter V) contains 
a selection of work from 19 different States, but this 
by no means completes the list. State agricultural 
colleges or their ,associated experiment stations carry 
on some of the land-classification activities; in some 
States the universities sponsor it, and in others some 
land-classification work is done by the State geological 
surveys. The interest of State planning boards repre
sents a new factor in the land-classification activities 
of several States. \ 

The purposes of the land-classification work, if one 
may judge by the statements of the agencies concerned, 
vary greatly. Interest in soil productivity for land-use 
planning or for land-use adjustments is a purpose 
mentioned in many cases, but other stated purposes 
include land classification looking toward improved tax 
assessment, recommendation as. to the use of marginal 
farm land or as to land desirable for settlement, infor
mation concerning the nature and extent of mineral 
and water resources, and inventories of physical char
acteristics and economic conditions. In Wisconsin, 
land classification proves to be a useful part of the 
county zoning movement, and in some of the other 
States the work reflects special resources and special 
problems. 

In general land-classification surveys of any par
ticular type in any given State are incomplete. This 
makes it difficult to judge the full utility of the land
classification activities. In Caiiiornia, for example, air 
photographs of uniform scale and standards were 
available at the beginning of 1940 for only 28 percent 
of the State, and topographic maps considered adequate 
were available for only 21.4 percent of the State. Soil 
surveys considered adequate for present and future 
requirements were available for only 21 percent of the 
State. Vegetation surveys and maps, in terms of field 
work, have been completed for 30 percent of the State, 
but adequate maps are published for only 2 percent of 
its area. Furthermore, less than 4 percent of the State 
is covered by adequate geological surveys and maps, 
and the soil-conservation surveys are only well started.40 

These facts suggest that, in spite of the large amount of 
land-classification work pnder way, the results fail to 
give a State-wide picture in any important respect. 

Highly significant current developments in land 
classification come from New York and Michigan. 
The work in the former represents the contribution of 
agricultural economists, soil scientists, and others con
fronted with problems of research in farm manage
ment, with controversial questions connected with 
submarginal land purchase, with the improvements of 
rural roads, with the extension of electric power lines, 
and other problems in kind (chapter XIX). In Michi-

<O Surveua and Maps in California, California State Planning Board, Sacramento, 
1940. 
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gan the legislature authorized a land and economic 
survey in 1917. The survey was devised as a basis for 
the solution of the serious land-use problems which 
had developed in the cut-over areas in the northern 
part of the State. The work enjoyed the cooperative 
interest of many of the leading scientists of the State 
and of business men and others interested in land-use 
problems. The original survey ended in 1933, but 
recently land classification has attained new status in 
connection with the expansion of the State Department 
of Conservation (chapter XVII). 

Objectives and Utility of Present Programs 

Broadly speaking, the objective of land classification 
· is to influence people to make wise decisions about land 
and its use. A more definite objective than this broad 
general one, of course, will be needed to show what 
form a particular land classification project should 
have. Indeed, a clear understanding of purpose in 
definite, concrete terms always is essential to efficient 
procedure. 41 

Land classification, in one form or another, has been 
and is being undertaken for a host of special purposes. 
It is being used to determine the location of small-water 
facilities (Project 3); to tell which national forest lands 
could be alienated for farming (Project 9); to determine 
the number .. and distribution of livestock to be per
mitted on national forests (Project 11); to select areas 
for national· parks (Project 18); to locate desirable 
irrigation and power projects (Project 22); to select 
areas to be irrigated within irrigation projects (Project 
23); to locate the sources of minerals (Projects 32 and 
34); to secure more equitable assessment of land for 
taxes (Projects 60 and 74); and to help preYent un
desirable uses of land through the exercise of rural zon
ing (Project 75). These are but a very few of the special 
purposes to which land classification is committed. 

Interest in the objectives of land classification is 
evidenced by such current questions as: Is it good 
procedure to classify the land with the idea of serving 
only a single purpose? Would it not be better practice 
to design the classification to serve a whole series of 
purposes? Would not the latter avoid the necessity of 
going over an area again and again, first to classify the 
land for one purpose and then for another? 

In reply to the foregoing questions it may be said 
that a land classification designed for a single purpose 
usually succeeds in serving its purpose, because when 
only a single purpose governs the work, that purpose 
is likely to be clearly understood and definitely stated. 
In this connection it should be understood that much of 
the really active and serious interest in land classifica-

" For a more extended treatment of this subject the reader is referred to Barnes, 
C. p ., Land Classification: Objectiou and Requirements, Resettlement Administration 
Land Use Planning Publication No. 1, Washington, D. C., February 1936, pp. 1-44. 
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tion has arisen on the part of agencies with a job to do 
that required some form of land classification for its 
execution. For the most part this kind of interest was 
concerned only with the kind of land classification 
necessary to carry out the task in hand and not with 
the subject of land classification as a whole. 

There can be no doubt, however, that many land
classification procedures can be and should be designed 
to serve a number of purposes. Some of the 75 projects 
described in this report have been used successfully for 
a whole series of related purposes. Project 59, Land 
Classification by the Cornell University Agricultural 
Experiment Station, will illustrate this point. By help
ing the State acquire poor farming areas for public for
ests, this land classification has helped to avoid the waste 
of human labor and capital which inevitably result 
from attempts to farm such poor areas. It has been 
used to help highway departments improve roads in 
areas where the intensity of land use justified it, and 
to discontinue roads in other areas where they were no 
longer needed. It has been of assistance to electric 
power companies in planning their lines so as to service 
areas where the land uses require power and to avoid 
areas where power is not needed. It has helped credit 
agencies avoid losses by delineating the high-risk areas, 
and it has aided the State Extension Service in planning 
its programs by delineating the areas where different 
types of extension programs are required. Finally, it 
has helped individual farmers by pointing out lands 
which are suited to intensive farming uses, other lands 
which are suited to extensive farming uses, and still 
others unsuited to farming at all. 

Land classification of the sort employed in New York 
tends to aid in the integration and coordination of land
use activities. It does this by pointing out the land-use 
goals toward which all the different measures, programs, 
and activities affecting land use should be directed. 
While this form of land classification serves a variety 
of related purposes, it, of course, may not serve pur
poses of a different sort. In fact, it can be said with 
assurance that no one land-classification procedure has 
ever been or is likely to be devised to answer all the 
particulars about the use of land. 

Looking Forward 

Perspective is not easy to attain in terms of the 
present and is even more difficult in terms of the future. 
Nevertheless, certain trends in land classification are 
sufficiently discernible to warrant the hope that they 
will be developed and accelerated. 

Systems of classification have been devised for each 
of the Nation's major land resources. Some are more 
advanced in technique and in coverage than others. 
All of them have produced beneficial results, and all of 
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them promise more important results in the future. It 
is hoped and expected, therefore, that these basic sur
veys will be continued and accelerated in the future. 

The trend toward the multiple and integrated use of 
water, mineral, forest, and other land resources is likely 
to quicken interest in land classification. Integrated 
use calls for long-range planning and involves all types 
of land classification. This should mean incn~ased 
coverage for types I and II and increasing use of types 
III, IV, and V. 

The future probably will witness a clearer understand
ing of the importance of securing adequate coverage in 
land-classification projects within given time inten·als. 
Piecemeal classification may help to improve methods 
and technique but may fail to furnish the materials 
and understanding needed for the development of land
use policies and programs. When this idea of adequate 
areal coverage within a given time interval becomes 
more widespread, legislative bodies may allocate funds 
for land-classification work on a long-term basis. 
Such budgeting may increase the utility of land-classi
fication work out of all proportion to the cost. 

Although many workers are expert in some phase or 
phases of land classification, it is to be expected that an 
increasing number of men will become more widely ex-

. perienced in land classification than at present. A 
broader understanding of all types of land classification 
might promote efficiency in the administration of land
classification projects. To this end it is to be hoped 
that the maps and other results of land-classification 
activities will be more widely and readily available than 
at present. 

Finally it is hoped and expected that time will bring 
greater use of land-classification work. The utility is 
there if only it can be brought out and applied in the 
solution of land-use problems. 

Land Classification's Debt to Congress 

Land has been and still is the greatest natural asset 
of the country. Settlement and use by a vigorous and 
diverse people brought forward perplexing legal, tech
nical, financial, and administrative land problems. In 
the solution of these problems the Congress has drawn 
on many techniques but probably upon none more 
persistently than land classification. 

The record of land classilication shows that com
monly each important phase of the work has developed 
in a longer or shorter period of evolution. As a rule 
the evolution has progressed from the original stage of 
idea, to an authorization by the Congress or a State 
legislature, and then to a period of trial and error in 
which administration is set up; purposes clarified, 
technics and methods developed, results checked, and 
public reactions tested. Subsequently, the program of 
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which the land classification is a part may be redrawn 
and returned to the Congress or other legislative body 
for new authorization. In some instances, in deference 
to public opinion the Congress has repealed the original 
legislation. In most cases, however, it has enacted new 
legislation allocating the program and the land classifi
cation work to a reorganized existing agency or to a new 
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agency organized for this special purpose. Through
out the century and a half in which this process has 
been going on, the Congress by it£ debates, its special 
commissions, and its enactments, has shown a com
mendable insight into land problems and a persistent 
determina~ion to use land resources for the good of the 
individual and the welfare of the Nation. 



CHAPTER IV. RECOMMENDATIONS 

The accompanying study of land classification in the 
United States is a report of present status. It attempts 
to show what types of work are being done, how, where, 
and how much is done, by what agency it is done, and 
for what purpose. During the progress of the investi
gation, certain conclusions in the general field of land 
classification have become sufficiently clear to justify 
the recommendations which follow. These divide into 
three groups: (1) recommendations of desirable develop
ments in the objectives, technics, and utility of land 
classification; (2) recommendations calling for accel
erating the basic surveys of land resources; and {3) 
recommendations of desirable further work in the 
general field covered in this report. 

It is recommended: 
1. That land classification be recognized as desirable 

and in many cases essential in the appraisal of land 
resources, in the solution of land-use problems, in the 
formulation and execution of land-use programs, in the 
integration of different programs of land use, and in 
the development of policies under which the country's 
land resources will be utilized for the good of local, State, 
regional, and national interests. 

2. That in the future, as in most cases in the past, 
land-classification surveys be staffed by competent 
personnel and directed by administrators experienced 
in the organization of land-classification surveys and 
in the application of the results of land-classification 
work to specific problems and programs. In this 
connection, it should be understood that land classi
fication and mapping call for specialized technic&, good 
judgment, honest execution and scientific knowledge. 

3. That land-classification maps be made a matter 
of mature cartographic effort to the end that they may 
reveal clearly the classes which they aim to express, 
and that the associated reports be so planned and 
executed as to lead to prompt and effective utilization 
of the results of land-classification activities. In this 
connection, it should be understood that accuracy and 
comparability contribute to public confidence in land
classification maps and reports and thus to the public's. 
use of them. 

4. That within a given system of land classification 
an effort be made to define the land classes in terms 
which are comparable in the different areas or regions 
where the work is done. However, standardization in 
the definition of the classes should not be carried so 
far as to force the use of a rigidly defined classification 
in areas to which it is poorly suited. 

5. That agencies conducting land classification ex
amine their work in terms of the five types of land 
classification defined in this report, to the end that (a) 
the validity and utility of these types in the field of 
land classification may be tested under practical cir
cumstances, (b) agreement in land-classification ter
minology may be more nearly achieved, and (c) the 
definition of the field of land classification may be 
further clarified. 

6. That, as a working rule, recurring efforts be made 
to clarify objectives of land-classification projects and 
that land classification be tested as to its effectiveness 
for its recognized objective. Even though the land 
classes are defined in quantitative terms, in many 
cases testing the work by additional statistical com
pilations and summarization during its progress may 
result in greater clarity and effectiveness. For ex
ample, a land-classification survey meant to measure 
the opportunity of farmers to earn income and ac
cumulate capital (such as the New York classification, 
chapter XIX) should be accompanied by studies of in
comes received and capital accumulated in different 
land classes. It is believed that such testing will lead 
to improvements in methods of classification and 
mapping. 

7. That the data on each item dealing with the quali
ties of the land (Type 'I) and each item dealing with 
the use of the land (Type II) be recorded in such a 
way that (a) the two sets of data are kept separate, 
(b) individual items in both sets of data can be mapped 
and studied separately, and (c) the individual items in 
either set of data can be studied in relation to all other 
items for a specific area or throughout the distribution 
of the items. 

8. That the matter of timing of programs of work be 
given sharper consideration both by agencies concerned 
with land-classification surveys and by the legislative 
bodies which authorize and finance them. In general, 
the sooner the results of land-classification surveys are 
available the greater the value they will have. 

9. That the facts and findings of land-classification 
surveys be utilized in planning and effectuating land
use programs. To this end every agency or part of 
any agency engaged in collecting facts and stating 
findings concerning land classification should have a 
full understanding of the needs for planning and effec
tuating the land-use programs for which such work is 
undertaken. Likewise, every agency or part of any 
agency engaged in planning or effe-ctu~ting land-use 
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programs requires adequate facts and findings as a 
basis for action. The principle involved in this recom
mendation requires active cooperation and mutual 
understanding between the personnel engaged in land
classification actiVities and the personnel engaged in 
administration of land-use programs. 

10. That in Type IV land classification, which di
rectly concerns the public, care should be taken to 
state the recommendat\ons so that they are recognized 
mainly as directional guides. The avoidance of an 
implication that the recommendations call for immedi
ate action will do much toward the acceptance of the 
recommendations as intended. 

11. That in recording the results of their surveys 
those in charge of specific land-classification work in 
local areas recognize that the maps and other materials 
produced by their surveys have scientific and historical, 
as well as immediate utilitarian values and should be 
prepared, as far as practicable, with these ends in view. 
Also, if it is practical for them to make these materials 
available for consultation, that they notify the recom
mended continuing committee and other appropriate 
agencies as to when and wherE~ these materials may be 
consulted. 

12. That, although no one system of land Classifica
tion for all purposes is practicable or desirable, leaders 
in land classification consider ways in which· and 
the extent to which ihe results of land-classification 
surveys may be displayed and discussed in com
parable terms. Such consideration might take the 
form of periodic conferences sponsored by interested 
organizations. 

13. That research and experimentation in methods 
of obtaining materials to supplement field observations 
be encouraged, more especially in gathering data having 
social, economic, and political implications. 

14. That appropriate government agencies and inter
ested scientific groups ou~side of government circles be 
encouraged: 

(a) To develop methods of reconnoitering an area 
before a decision is made as to which type or types of 
la.nd classification will serve best the needs of the la.nd
use problems of the area. How to view an area in 
terms of existing or prospective problem programs? 
Wh~tt to look at? Where to stop? With whom to 
talk? What are the critical items of visual evidence? 
These and other quest.ions in kind are some of the con
siderations involved in this type of work. The prepa
ration and publication of a well worked-out document 
along this line is recommended; 

(b) To develop methodology for rapidly classifying 
and mapping selected features of the land over wide 
areas. . Something more accurate than reconnaissance 
is needed, but the method must secure covera.ge of 
large areas, in limited time intervals, and at low cost. 
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In some cases, this type of work might be useful in 
supplementing maps based on county or minor civil 
division census data. 

15. That land-classification maps be more widely 
used in making studies of the effect of variations in the 
character of the land upon such direct and indirect land
utilization activities as crop and livestock production, 
farm and home management, land taxation, marketing, 
rural electrificfl,tion, road improvement, farm fire in
surance, and agricultural credit. By relating such 
studies to land-classification maps, it becomes possible 
to' generalize and apply to entire land classes facts 
observed in representative portions of these classes. 
These studies, and the experience gained in applying 

. their results, are also valuable tests of the practical 
value of land-classification methods. 

16. That the National Resources Planning Board 
invite the cooperative effort of interested State, Federal, 
and other agencies in securing and subsequently main
taining adequate aerial photography of all parts of the 
country. Many of the areas rema.ining unphotographed 
are those in which no one agency has sufficient need for 
photography to justify its bearing the entire cost, but 
in which, if several agencies were willing to combine 
their funds in proportion to the extent of their interest, 
adequate photography probably could be secured. 
This recommendation is in accord with the demon
strated utility of aerial photographs and mosaics, 
not only in land classification and land planning, but 
in the construction programs and administrative work 
of both government and private agencies. 

17. That basic fact-finding land-classification surveys 
leading to the discovery and wise development of the 
land resources of continental United States and out
lying possessions, to promote the welfare of the Nation 
in times of peace and its safety in times of emergency, 
and to promote the welfare of the several States, Terri
tories, municipalities, and private citizens, should be 
continued on an increasing scale commensurate with 
governmental, industrial and other needs. These 
surveys which are of major importance include the 
following: 

(a) Accurate base maps, which can be promptly 
made available for areas on convenient scales· for all 
other land-study activities; 

(b) Soil resource maps which disclose adequate 
information to permit planning . land-use activities 
without avoidable depletion of soil resources; 

(c) Mineral resource maps which disclose distribu
tion, character, and economic value of all mineral 
deposits; 

_(d) Recreational resource maps which adequately 
cover the needs of the people and show irreplaceable 
scenic and historical sites of national importance which 
should be preserved; 
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(e) Native vegetation resource maps which disclose 
native forage and forest types and stands; 

(f) Water resource surveys which will permit planning 
maximum economic beneficial use of such resources 
without impairment in their quantity or quality. 

18. That soil types or other physically defined land 
types be classified according to yield expectancy of 
given crops under stated types of management prac
tices. This form of classification is especially important 
in farm management budget analysis, in land appraisal 
for taxation or for credit extension, and in predicting 
returns from various alternative cropping systems and 
practices. 

19. That land classification in terms of recommended 
use be made on a cooperative basis where practicable. 
It should be recognized that in the long run the effec
tiveness of this type (IV) of land classification often 
depends on the extent to which it is understood and 
accepted by local people. It is recommended that in 
such cooperation every effort be made to develop the 
recommendations in terms comprehensible to all parties 
concerned. The policy should envision group discus-
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sion in an effort to reach a common understanding 
among the various levels of interest, indi,·idual, local, 
State, or national, together with experts in land classi
fication and other technicians. 

20. That the Land Committee of the K ational Re
sources Planning Board undertake a surrey of urban 
land classification. In this connection it should be 
noted that the original plan for this report called for a 
chapter on Urban Land Classification, but preliminary 
scouting showed urban land classification to be too 
complex, and its materials too diffused and fragmentary 
for an effective summation. As a result work on tLe 
urban chapter was suspended. The preliminary study 
showed, however, that a considerable amount and 
variety of urban land classification is under way in 
Federal, city, or private organizations, and that in the 
hands of a competent working committee a valuable 
and constructive report would be forthcoming. 

21. That the National Resources Planning Board 
establish a continuing committee to act as a central 
clearing house for land-classification information and 
for la.nd-classification organizations. 



CHAPTER v. 
CLASSIFICATION 
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Proj-
ect Administrative unit Activity 
No. 

1 Bureau of Agrlcul- County agricultural 
tural Economics. land-use planning (in 

cooperation with all 
land-use agencies of 
the Department and 
with State land-grant 
colleges; farmer com· 
mittees work cooper
atively with local rep
resentatives of Fed· 
eral, State, and local 
agencies). 

2 .•••• do ••• ------------ Areaanalysisand classi
fication (In many 
cases in cooperation 
with State land-grant 
colleges). 

3 ••••• do ..••.•••••.••••. Area planning for water
facilities program. 

4 ••.•. do •••..••..••••••. Flood-control examina
tions and surveys (in 
cooperation with For
eign Service and Soil 
Conservation Service. 

5 ••••• do................ Special land-utilization 
St)ldy. 

6 ••••• do................ Land-use classification 
(in cooperation with 
Farm Security Ad· 

. ministration). 

7 Bureau of Plant In
dustry. 

The sol! survey (In co
operation with State 
Agricultural Experi· 
ment Stations). 

TABULAR STATEMENT OF LAND
ACTIVITIES IN THE UNITED STATES 

FEDERAL AGENCIES 

I. DEPARTMENT OF AGRICULTURE 

Purpose 

To provide local guidance 
and integration of Depart
ment of Agriculture, State 
and local land-use meas
ures and programs. 

To develop land-use plan
ning procedures, test tech
niques and uses, and check 
practicability and accu
racy of county land-use 
planning work (primarily 
an adjunct to county land· 
use planning program). 

To determine what facilities 
(wells, ponds, etc.) will 
promote good land use In 
project areas in the arid 
and semiarid portion of 
the United States. 

To determin~ type of treat
ment that should be ap
plied to Individual water· 
.sheds in the interest of 
flood control. 

To make recommendations 
concerning the use and 
management of land, and 
the relation of public 

policies thereto. 

To provide for a guide for 
land use and land settle· 
ment. 

To supply soil data and to 
. discoverthearealdistribu

tion of soil features which 
are important in agricul· 
tural ~roduction, soil con· 
servat10n, and land-use 
planning. 

Procedure I 

(1) Delimitation of areas 
homogeneous in physic!\1 
features, present use, and 
land problems, (2) classi
fication of these areas 
according to the major 
uses to which they are 
suited, (3) recommenda
tion of land uses and land
use adjustments for each 
area. (Land-(,'u Plan
ning 'Work Outline No. I, 
U.S. D. A., Feb. 1939). 

Except that studies and 
recommendations are 
made by technicians, pro· 
cedure is the same as 
county agricultural land
use planning program. 

(1) Mapping of physical 
features, present land use, 
operating units, and water 
resources, tax delinquency 
and (2) classification of 
land according to grazing 
capacity, recommended 
land uses, and suitability 
for development of water 
resources. 

(I) Preliminary surveys of 
watersheds to determine 
whether a detailed survey 
is necessary; (2) detailed 
surveys or, and formula-

~~~~ OJ f~aing ~0~ r;r,~'h~~~ 
source" portions of water
sheds. 

(I) The classification of 
land suited to farming and 
land not suited to farming 
on the basis of soils, topog
raphy, farm income, and 
cost of community serv
ice, and (2) the estimation 
or forest and recreational 
opportunities. 

(I) Analysis of soil types, 
topography, present land 
use, location with respect 
to markets, etc., and (2) 
classification of land ac
cording to recommended 
use. 

(1) Detailed mapping and 
classification of soils ac
cording to their Internal 
and ext.ernal characteris
tics, such as soil profile, 
slope, or lay-of-the-land, 
drainage condition, stoni· 
ness, kind and degree of 
erosion; (2) the classifica
tion or soils according to 
uses to which they are best 
suited-erop, pasture. for
ests, (3) the rating of soil 
types according to the 
prospective yield of Indi-
vidual rrops unrler given 
treatment. (Snil Surv•v 
Jl,fanl!al, U.S. D. A. Misc. 
Pub. 274, Sept. 1937). 

Resulting materials I 

County maps showing land
use areas classi fled accord· 
ing to the major use to 
which they are suited, 
accompanied by reports 
describing the areas and 
making recommendations 
which apply to them. 

County maps showing the 
classification of land-use 
areas and accompanying 
reports which describe the 
areas and make recom· 
mendations concerning 
them. (A Land- Use Cla.•
tification of Benewah 
Countu1 Idaho, Land Eco
nomics Reports No. e, 
Bur. Agr. Econ., U. S. 
D. A.,1939.l 

Reports including text, 
maps, charts, etc., cover
ing areas or water racili· 
ties project, which are 
turned over to Soil Con
servation Service (Water 
Fadlities Area Plan for 
Suharea I, Cherry-Sulphur 
Cree/c Watershed, S. D., 
Bur. Agr. Econ., U. S. 
D. A., Feb. 1939). 

(I) Reconnaissance reports 
and maps, by watersheds, 
based on data drawn 
largely from secondary 
sources. (2) Detailed 
maps and reports of flood 
source areas, based on 
field work. 

Report containing text, 
maps. etc. (F.conomic Uti
lization of Marginal Landa 
in Nichola• and Wehster 
Counties, W. Va. U. s. 
D. A., Tech. Bul. 303, 
May 1932). 

Report containing text, 
maps. etc. (Land- U•e 
Classiliration for Living
aton and Tangipahoa Par
i.•hes, La., Farm. Sec. 
Adm. and Bur. Agr. 
Econ. Reg. VI, U. S. 
D. A. Mimeograph No. 
3, Nov. 19-17). 

Maps and reports, by coun
ties or areas, showing tbe 
distribution or soils and 
presentinf! a full discussion 
of the nature and uses of 
each kinds of soils; tables 
showing the rating of soil 
types according to pro
spective yield. (Soil Sur••v of the Price A rea, Utah, 
Bur. Pl. Ind., U.S. D. A., 
Feb. 1939). 

Area covered to July 1, 1939 

Work in progress or In 
prospect in 423 countie• 
this year; none com· 
pleted (ch. XX Ill). 

Fergus County, Mont., 
Benewah County,Idaho, 
and Forest County, Wis. 
(ch.XX). 

Work In progress or in 
prospect in 110 areas in 
arid and semiarid por
tions of Western States. 

Detailed surveys In pro
gre.<a in 20 watersheds. 

Nicholas and Webster 
Counties, W.Va. 

Livin~ston and Tangipa 
boa Parishes, La. 

978,000,000 acres covered 
by 1,457 published re 
ports and map•; 77,000, 
000 acres additional in 
which field work is com 
pletcd, but reports no 
published (ch. X). 

1 References are noted In cases where reports are available In published form. Those noted under Ru~<lllnu materials In parentheses are samples or a number available. 
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Land Classification tn the United States 

I. DEPARTMENT OF AGRICULTURE-Continued 

Proj-
ect Administrative unit Activity Purpose 
No. 

8 Forest Service.------- Nation-wide forest sur- To provide a basis for the 
vey. formulation or forest poli

cies and programs. 

II -----do------------- Classification or land 
under forest home
stead law. 

To ascertain which national· 
forest lands, re.sened from 
the public domain, are 
suitable for agricultural 
eettlement. 

10 _____ dO-----------__ Land-use planning, aa- To provide a sound basis for 
tiona! forests. the best use and manage

ment of all national-forest 
resources. 

ll _____ dO-------------- Range surveys__________ To provide a guide for range-
stocking and range-man
agement practices. 

12 Boll Conservation 
Servlos. 

Conservation surveys, 
Including the classifi
cation of land BCCOrd
ing to use capabilities. 

l3 _____ dO--------------~- Physical and eoonomlc 
surveys of &oil-oon
servation districts. 

14 -----do---------------- Watarsbed surveys ____ • 

15 ·----dO---------------- The study of problem 
areas. 

To provide a guide to the 
Soil Conservation Service, 
soU-oonservation districts, 
and farmers in eetting up 
and maintaining desirable 
land uses and practices. 

To provide a basis for soU
and water-conservation 
plans for soil-oonservation 
districts. 

To determine, by water
sheds, tbs relative urgency 
t!f land problems In South· 
western United States in 
terms or need for soil· and 
water-conservation pro
grams. 

To reach decisions as to the 

~~.:i~::r.:n;a:l:~hY:rn 
the interest of soil and 
water oonservation &nd 
aafa land use. 

Procedure 

(1) Inventory forest re
sources, rate of growth, 
and rate of drein, in the 
West by compiling exist
Ing data from timber 
cruises supplemented by 
field surveys, in the East 
by line plots with samples 
every 10 miles apart; and 
(2) make estimates, by 
regions, of forest Industry 
requirements. 

(1) Examination of nstion
al-forest lands as to soil, 
lay of the land, location. 
etc.; and (2) reaching de
cisions as to which are 
suited to farming (Prin
cipia and Procedure~ GotJ
emif!4 the ClaoBijWati<m and 
Segregation of AoricuUuml 
and For<JJI Lan!U in the No,
tiMI41 Forull, For. Ser., 
U.S. D. A., May 4.1914). 

Determination is made on 
the basis of the need for a 
particular type of nstion
al-forest use. Man81!8-
ment plans are made for 
such uses as timber utili· 
za.tion, grazing, recrea· 

~':1.:-.!:~~e~f ~~~~~ 
Similar to that described 

under Soil Conservation 
Service-Range ... ,.,,, 

(1) Detailed mapping of 
soils, erosion, slope, land 
use, etc.; and (2) classifica
tion or tillable land and 
grazing land aocording to 
bow intensively it can be 
used (Surr>tg Handbook, 
Soil Con. Ser., U.S. D. A. 
Misc. Pub. 352, Aug. 
11139). 

(1) Soil-oonservatlon dis
tricts are subdivided Into 
homogeneous areas; (2) 
economic studies are made 
on sample farms In each 
area; and (3) findings are 
used In developing land· 
use adjustments. 

Mapping and analysis of (1) 
pbyeical feat~ils, 
precipitation, etc.; (2) land 
u.se--gruing, crops. etc.; 
(3) aocial and eoonomic 
facto,._land tenure, taxa
tion, ete.; ( 4) erosion-<!On· 
trol reqmrements. 

(1) Thorough analysis and 
appreis&l of present and 
potential land uses and 
land conditions; (2) classi
fication or land Into bomog. 
enous subregions; and (3) 
recommending adjust-
ments In farming systems 
and practices. 

( 1) _____ do.--------------- Flood-oontrol examina
tions and surveys. 

S.. material under Bureau of AgricuUural Economiu. 

(1) -----dO----·----------· 

16 ·-·--dO.---------------

Studies relating to the 
water-facilities pro· 
gram. Range surveys _________ _ 

Do. 

To provide basic Informa
tion on forage resources; 
problems of manS~rement, 
needs and possibilities of 
measures for the improve
ment of range eond1tions; 
and eoonomic factors af
f<'Cting management &gen· 
ciea and loc&l stockmen, 
for use in promoting proper 
use of range lands. 

Preparation of (1) a map, 
showing forage types, car· 
rying capacity of areas 
determined on basis of 
density of vegetation, for· 
age value of individu&l 
plant species, and d"'!ree 
to whicb they can safely 
be utilioed; and (2) plans 
for prope.r number or livt'· 
stock, oorrect seasonal use, 
development, range riding, 
etc., and, in the ease or 
sh.,..p. proflt'r bed din~ and 
herding practiet'4 (In,... 

r~: .. {'~:O""f: Su~: 
vey Com., b. ~- A., 
U.S. D. I .• Apr. 24.1937). 

Resulting materials 

Progress reports, by regions, 
with texts, maps, etc.; 
final report to present na· 
tiona) summary: for '\\'-est, 
detailed forest-type maps. 

Reports containing te~t. 
maps, etc., on file in offioes 
or u.s. For. Ser. 

Detailed maps, with supple
ment811' material, cover
Ing nat•on&l-lorest proper
ties and. for some prop
erties, composite land-use 
&nd management plans. 

Administrative maps and 
reports filed at N ation&l 
Forest Supervisors' head· 
quarters.• 

Maps and reports, by soil· 
conservation districts and 
watersheds, covering pres
ent land use and land-use 
conditions and recom
mended practices and ad· 
justments (Ero•ion and 
Rtlated Land U•e Condi
liom on the Reedy Fork 
Demonotrutton A,..a, N. 
C., Soil Con. Ser. U. S. 
D. A.,1938). 

Mimeographed or dittoed 
reports containing maps, 
charts, etc. 

Maps and reports, by water· 
sheds In Southwestern 
United States, presenting 
&nd Interpreting condi
tions relating to erosion 
control in terms of relative 
Deed lor remedial programs. 

Map and report presenting 
current conditions &nd 

s~~Pd~~~~i:oo~~~; 
in farming systems and 
practices. (ProiJitm A,.... 
Group• of Land in 1114 
Sotdhma Oreal Plaim, 
Soil Con. f.er., U. S. D. 
A .. Feb.1939), 

Maps and reports show lug 
ran~ resource-s, their con· 
dition and plans for im· 
provement a.nd man
men t, and agreE~ .men ts 
with other ,overnment&l 
fLI'encies (Feder&! and 
State) and individu&ls 
which w illetff<'tuate these 
plana. 
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Area covered to 1uly 1, 19.39 

Half the forest area of the 
country covered by field 
work (ch. IX). 

Virtually completed on 
nation&l·lorest land re· 
eerved from public do
main. 

Land-use and manare
ment plan• ba..-e been 
made lor some national· 
forest properties and 
others are in prepara
tion. 

Work either completed or 
in pro~t'SS on virtually 
all national forests hav
ing important gruing 
use I (cb. XV). 

Detailed coD.SPrvation sur· 
veys cover about 37.000.· 
000· acres, and are in 
progress on about 46.000,-
000 more. Reconnats-
sance survt'ys cover 
about 285.000 square 
miles (ch. Xl). 

Completed In about 5 soil· 
conservation districts. 

Watersheds covered: 
Price-San Rafael, Utah; 
upper Colorado, Rio 
Grande, Vil"l'in·Mesdow 
Valley Wash. Utah· 
Nevada. 

Completed on 911,900.000 
&<'reS In the Sou tbern 
Great Plains and in 
fr'::ft:.i's\!~~ainder or 

Completed on 59,411,000 
at"res in western rtWt:e 
f.tstes; Includes •orl< 
done under ooopersti~e 
westecn ran~e survE""y in 
San Bt'n1to County, 
Co.lif., Gem and OneJ<la 
Counti~s Idaho.. Pe
troleum County, Mont., 
as well as, work in S..1il 
eanSPrvation distnets 
and demonstration &n."as 
(ch. XV). 

1 A number of counties oomplet<>cl under the Cooperative Western Ran&e Survt'y, an lnte"'l!enry arranl!t'm~nt under whlrb l"tlnl!e surv•J ~were eompiled for entire 
oountles, following standard prooodure. · •Included for cross reference and not u separate projocts. 
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Proj-
ect Administrative unit 
No. 

17 Bureau of Biological 
Survey.' 

Activity 

Classification of land 
in wildlife manage
ment. 

\ 
18 National Park Serv· Surveys for park, monu-

ice. ment, recreational, 
and similar use reser· 
vations. 

19 .· ..•. dO---------------- Cooperative surveys of 
park, parkway, recre
ational area stndies. 

20 _____ do................ Classification of historic 
sites and structures. 

21 ••... do................ Master plan studies ••.•. 

22 Bureau of Reclama· Reconnaissance surveys 
tion. under Federal recla

mation laws. 

23 ••••• do •••••••••••••• _ Inventory and appraisal 
of land within ap
proved project areas. 

24 General Land Office. The rectangularsurveys. 

25 ••.•• do ••••••••••••• ..l Tract-book records of 
all classifications for
many promulgated. 

II. DEPARTMENT OF THE INTERIOR 

Purpose 

To provide basis lor land use 
and management plans, 
and maintenance of na· 
tiona! wildlife refuges. 

To provide an adequate and 
comprehensive national 
park system. 

To provide a coordinated 
national program of recre
ational facilities, adequate 
for national, State, and 
local recreational require
ments. 

To provide for the preserva
tion of sites and structures 
of historical and educa
tiOnal values. 

To develop National Park 
Service properties to the 
end that their objectives 
will be realized. 

To locate irrigation and 
water power projects of 
adequate merit to warrant 
detailed investigation. 

To classify the irrigable 
lands within project areas, 
to determine the cost of 
irrigation, and to appor
tion costs on an acreage 
basis commensurate with 
benefits obtained so that 
settlers on the irrigated 
land may repay construc
tion charges out of profits 
from irrigation or water
power development. 

To identify and record the 
type, lo~.ation and char
acteristics of lands in the 
public domain. 

To maintain a record on all 
public lands nntil title 
passes from the Federal 
Government. 

Procedure 

(1) Preparation of land use 
and cover map; (2) deter
mination of deficiencies 
in needs for particular 
species of wildlife; and 
(3) development of land 
use plans in the interest 
of wildlife management. 

Analysis of areas selected for 
study by administrative 
and technical experts as 
to (1) location; (2) accessi
bility; (3) characteris
tics-physical, historical, 
etc.-(4) present owner
ship, value, use; (5) prac
ticability; and (6) poten
tialities. 

Nationwide (1) inventory 
of present facilities and 
uses; (2) analysis of needs; 
(3) inventory of potential 
areas; (4) classification of 
areas on basis of best use; 
and (5) formulation or 
recommendations. 

Inventory and analysis of 
historic and archeological 
sites and buildings; and 
the classification of sites 
according to natural sig
nificance, historic interest 
bearinl( on recreation and 
educational values. 

Detailed field and office 
studies covering topog
raphy, roads, and trails; 
general development; 
fire control; forest tYl)es; 
and compilation of plans 
for convenient realization 
of natural scenic and rec
reational values with a 
minimum disturbance of 
natural conditions. 

Reconnaissance field studies 
and analysis of data other
wise available to deter
mine (1) engineering feasi
bility; (2) amount of water 
required and available: 
(3) nature and extent of 
soil resources; and (4) 
amount and quality of 
irrigable land. 

Detailed mapping of inher
ent characteristics of soils 
with special reference to 
salt content and other 
physical features related 
to problems of irrigation; 
and classification of land 
on the basis of practical 
agricultural utility. 

Lands are surveyed in town· 
ship units of 6 miles square 
containing 36 sections of 1 
square mile each; and field 
notes are made describing 
soil, timber, topographic, 
mineral and cultural fea
tures. 

Assembly and maintenance 
by 40-acre tracts of all 
records pertaining to appli
cations, issues of patents, 
names of patentees, fees 
paid, legal description, 
character of the land, etc. 

National Resources Planning Board 

Resulting materials 

Maps and supplementary 
information which become 
part of management plans. 

Reports with maps, pic
tures, etc., mainly for 
service and departmental 
use, carrying descriptions, 
conclusions, and recom· 
mendations. 

Reports, usually by States, 
with maps, descriptive 
material, plans, etc., and 
recommendations covering 
financing, administration, 
legislation, and similar 
matters. 

Reports and memoranda 
with maps, etc., mainly 
for service and depart• 
mental uses carrying final 
recommendation for ac
tion. 

Reports (by projects) show-

~~itifo~'tg~ct~~\~an~ 
the area, plans for treat
ment, and factors in
volved. 

Reports, memoranda (by 
projects) with maps, 
charts, etc., primarily for 
bureau and departmental 

·use as a basis for apprais
ing feasibility of project 
and preliminary location 
of project boundaries. 

Reports (by projects) with 
maps, charts, etc., pri
marily for bureau and de· 
partmental use, presenting 
a thorough analysis of 
pre.sent conditions and po· 
tentialities and plans for 
administrative manage
ment. 

Plat maps, by townships at 
scale of 2 inches to 1 mile, 
with field notes. are on file 
in the Washington, D. C. 
office. State and U. S. 
maps are published. 

On file in Washington are 
9.500 volumes containing 
the records for 6,000,000 
40-acre tracts including 
land classification data as 
required by law. 

Area covered to July 1, 1939 

Under way on approxi
mately half or the system 
of national wildlife ref
uges; remainder to be 
completed. 

152 public reservations cov 
ering approximately 20.5 
million acres set ap1ut 
for recreation (ch. XIV) 

2t States completed; al 
but 4, remaining States 
in prol'l"ess of completion 
(ch. XIV). 

500 existing or proposed 
sites scattered through 
out the United States 
(ch. XIV). 

Current plans cover all 
established national park 
areas (ch. XIV). 

Several hundred projects 
examined, all in public 
land States (ch. XII). 

See index map or project 
selected for developmen 
(ch. XII). 

(Ch. VII.) 

•rract books cover all pres
ent and former public 
land areas (ch. VII). 

'The Bureau of Biological Survey was transferred from the Department of Agriculture to the Department of the Interior by Reorganization Plan No.2. ~f!ective July 1, !939. 
The Bureau of Biological Survey was combined with the Bureau of Fisheries (transferred from the Department of Commerce to the Department of the Interior at the same t:me) 
to form the Fish and Wildlife Service, by the Reorganization Plan No.3, effective June 30, 1940. 



Land Classification ~n the United States 

II. DEPARTMENT OF THE INTERIOR--Continued 

ProJ-
ect Administrative unit Activity Purpose 
No. 

211 General Land Office._ CIMSification ofrevested To provide a basis for con· 
railroad and wagon servation and develop-
road grant lands. ment or natural resource 

values. 

Grazing Service...... Classification or agri• 
~~~~tilltyo(puh-

To furnish Information for 
administration or public 
land laws involved in ap
plications for surface en
tries. 

28 ••••• do............... Range surveys.......... (See Dept. of Agr., SoU 
Con..l11tllion &rviu.) 

29 Office of Indian Survey or legal status of To determine forms and eon-
Affairs. Indian lands. dition of tenure ao that 

legal authority and regula
tion can be adjusted ao
eordingly. 

30 ••••. do ••••••••••••••• Survey of land eondl· To provide factual basis for 
tions and land uses. programs of land use In· 

eluding irrigation farming, 
dry farming, grazing, tim
ber culture, and mineral 
production. 

31 Geological Survey.... Topographic mapping ••• 

82 ••••• do ••••••••••••••• Geologic mapping ••••••• 

83 ••••• do ••••••••••••••• Survey of water re
aourcea. 

To show surface eonflgura
tlon1 water features, and 
works and structures 
erected by man. 

To 'study the formations of 
the earth to ascertain the 
available aourcea or min
eral fuels, to locate other 
mineral raw materials neo
essary in tbe mineral In· 
dustrles and to locate 
110uroes of potash and 
phosphate necesssry Cor 
use in preparing fertilizer 
for depleted aoils. 

Inventory of the quantity1 and quality of surface ana 
ground water supplies 
available for maintenance 
of the ~lant, animal and 
lndustrtal I ICe of the 
nation; determination of 
methods and practices to 
obtain maximum utility 
Cor available wat<~r resour
ces; and classification of 
land with reference to 
water utUization for by· 
droelectric development 
Cor irrhmtion Cor flood eon· 
trol, and Cor navigation. 

Procedure 

(1) Assembly of available in· 
formation on present land 
conditions and land uses; 
(2) field surveys or power 
sites, timber and agricul· 
turaJ resouroes; and (3) 
classification or land JIOo 
cording to power, timber 
and agricultural values. 

Assembly or data on land 
conditions and land uses 
from aU Interior Depart
ment land agencies, and 
from supplementary field 
surveys. 

Assembly or all cadastral, 

~r.r~~~· c~ifftca~~~ 
data covering g r az i n g 
district lands; and 
field surveys eovering veg
etative types, density, 
palatabllities of forage, 
needed range improve
ments,ete. 

AssemblY of all avaDable 
records, reports, eourt 
rulin~. legal transactions, 
and the like eovering prop
erty ownership; classifica
tion of properties accord· 
lng to ownership status; 
and plotting or elassifica
cation on record maps. 

Assembly of available data 
on soils, water supply, 
climatic eonditions, min
eral resources, etc., sup
plemented by detailed 
field surveys covering 
these and similar factors. 

Theodolite triangulation and 
transit traverses to estab
lish a horizontal eontroi Cor 
locations within the Bn'B 
to be mapped, and spirit 
leveling to establish a ver
tical eontrol. Supple
mental horizontal control 
and planimetric details are 
obtained by aerial nhoto
graphs. Plane table sur
veys or aerial photo(!:I'Br,hs 
may be used to eomp ete 
the map. 

Field studies of rock forma
tions outcropping in the 
area selected for classifica
tion, eollection of rock 
s&mples for laboratory 
analysis, correlation or sur
face formations with thoSft 
in other areas as a bas;s 
for inference of subsurface 
characteristics where di
rect evidence Is not avail
able 

Establishment and mainte
nance of gaging stations 
on surface streams on Jakes 
and reservoirs and in wells 
at points where water sup
ply conditions require 
critical analysis In aid 
of land use activltl~s and 
field and office stu<lles or 
all natural and artificial 
water supply phenomena 
Including laboratory stud
Ies to determine quality of 
water and geolo11ic studies 
of ground water resnurooa. 

Resultlug materials 

Reports, memoranda, maps, 
charts, etc., describing 
lands and recommending 
types or use and manage
ment in file in Washington 
offioe. 

Unpublished reports, memo-

~=b=~t!.n~r~;.. e::a 
making recommendations 
conoorning policies of land 
utilization and manage
ment. 

Reports primarily for divi
sion and departmental use, 
memoranda with maps, 
etc., describing conditions 
and making recommenda
tions concerning policies 
or land utilization and 
management. 

Maps, with tertual interpre
tations of legal status, cov· 
ering tenure Corms and 
conditions by divisions of 
Indian lands; Cor use1 pri· 
marily, in office ana de
partment. 

Reports with maps, charts, 

~d~:!!'M~~~~ 
recommending policies 
and plans eovering land 
use and management. 

Engraved topographic maps 
of a convenient scale for 
general use printed In 
threa colors on sheets 
measuring about 161-S by 
20 Inches. The threa 
colors used are black for 
culture, brown for relief 
and blue Cor water features. 
Each map eonsists or a 
quadrangle bounded by 
parallels of latitude and 
meridians of longitude and 
covers a section of a topo
(!:I'Bphlcatlasofthe United 
States. 

Land classification l'f'J;K>rts 
and maps published tn 22 
annual reports between 
1880 and 1901, 186 prof~.s
sional papers, 900 bulletins 
65 monographs and 22.5 
folio• of a geologic atlas 
eorresponding to quad
rangles or tbe topographic 
atlas. 

Statistical records of stream 
tlow; acientiflc hydraulic 
engin-ing reports; and 
ground water reports In
cluding land classiflcation 
Information eontleming 
areas or special utilitarian 

;.~:~ ~u':~:. dev~~C: 
Jished periodically In water 
supply papers of which 850 
have been Issued to date. 

29 

Area covered to 1uly 1, 1939 

Preliminary field studies 
are substantially com
plete (ch. VII). 

In progress on all vacant, 
unappropriated, unre
served public lands or the 
United States (cb. XV). 

(Cb.!;XV.) 

In progress on all Indian 
reservations ( cb. XIII). 

In progress on all Indion 
Reservation& (ch. XIII). 

(Cb. VIII.) 

General areal geclo~ic in
formation is available for 
the entire United States 
and detailed studies have 
been completed in ei· 
tensive areas of indus
trial significance in the 
minlnJ of precious 
or aemtpreeious metal
liferous minerals, iron, 

stone, road materials, 
fement and Jime1 day 
and shale, sana and 
gravel, ooal, oil, and gas. 
See indei of puhli<'Btions 
Issued by the Geological 
Survey (ch. VIU). 

IndeE of publi<'Btions is· 
sued by the Ooologi<'BI 
Survey (ch, Vlll). 
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Pro!· 
Administrative unit Activity ect 

No. 

34 Department of Com- Valley-wide Inventory 
merce. of mineral resources 

(In cooperation with 
u\s.G. s., u. s.Bur. 
of Mines, State de· 
partments of conscr-
vation). 

35 Department of For-
estry Relations. 

Valley-wide Inventory· 
of forest resources. 

36 •... do................ Detailed survey of forest 
resources. 

37 Department of Agri
cultural Relations. 

38 Department or Re
gional Planning 
Studies. 

Soil survey of reservoir 
properties (in cooper
ation with U. B. Bur. 
of Plant Ind. and 
Bta. Exp. Sta.)• 

Scenic resources inven
tory. A functional 
Clas<ifiretion of pres
ent resourc<>.s and po

tential recreational de
velopments. 

39 .... do .. : ..•..•••.•••• Detailed survey of rec
creation resources. 

40 .•.•. do....... •••••••• Detailed Inventory and 
classification of re•er
voir margins. 

41 Department of Re
gional Planning 
Studies. 

Unit area classillcation 
of nature and extent 
of land resources. 

III. TENNESSEE VALLEY AUTHORITY 

Purpose 

To provide data covering 
nature and extent of min· 
eral resources with refer
ence to (1) the effect of 
the Authority's construc
tion program on these re
sources and (2) the role 
these resources are likely 
to play in the Authority's 
program of regional de· 
velopment. 

To provide data basic to the 

f..~~~i~ ag,~ ~l'fe~t~~ t!': 
of lands best suited to 
timber production to the 
end that the economic In· 
terests of the vallev and 
the protection of water
sheds will be served to the 
fullest extent. 

To determine, in connection 
with land U.."8 plans for 
reservoir properties, the 
present status and poten
tialities of forest resources 
on the margins ofT. V. A. 
reservoirs. 

.To provide soil data cover
ing T. V. A. reservoir 
properties for nse In devel
oping Interdepartmental 
land use plans. 

To provide a catalog of fac
tual information as to the 
nature and extent of those 
natural resources-lakes, 
forests, streams, etc.
that are suited to recrea
tional uses in the interest 
of regional development. 

To determine the nature 
and extent of recreational 
developments, present and 
potential, on lands bord· 
erlng reservooirs. Used In 
the. development of land 
use plans for reservoir 
properties. 

To provide data for use In 
establishing boundaries 
for reservoir properties 
and in developing land 
use plans to be put into 
effect after purchases are 
complet~d. 

To provide a factual basis 
for a regional understand· 
ing of land resources and 
to provide data for use in 
direct planning activities. 

Procedure 

Field investigations and li· 
brary research checking, 

refining, supplementing 
and reinterpreting existing 
data; office analysis and 
recording of data; publi· 
c11tion of maps and reports. 

Field mapping (minimum 
units of 100 acres) of for
ested areas by type and 
volume, and sample plots 
for specie distribution, 
growth. mortality ana 
cull; office computations, 
tabulations, analysis; and 
preparation of maps and 
reports. 

Detailed field mapping of 
(1) forested area< according 
to forest types by volume 
classe.•, timber species dis
tribution, timber growth 
by species, accessibility 
and (2) unforested areas 
best suited to timber pro· 
duction according tc phys
ical features; office compu
tations and tabulations; 
and preparation of maps. 

(See Department of Agricul· 
ture, Bureau of Plant In· 
dustrv). 

Complets coverage of the 
Valley with field observa
tions by trained techni· 
cians supplemented by 
local interviews and li· 
brary re~earch; building 
up of active dgta file, pho· 
tographs, and field notes; 
and preparation of maps 
and reports. 

Detailed field investigations 
of reservoir margins with 
mapping of present and 
potentialrecreatlonsl areas 
classified as to type and 
function; office analysis of 
data; and the preparation 
of maps and reports cov
ering present conditions 
and potentialities. 

(1) Detailed survey of land 
resources as to present and 
potential uses; (2) the de
limitation and analysis of 
problem conditions in
volving the land; (3) the 
development of land use 
plans; and (4) the deter· 
mination purchase bound
aries.e Field data are 
recorded on aerial mosaics 
in form of a fractional code 
so that items can b• stud· 
ied separately or In com· 
binations for either single 
units or for lar;re areas 
made up of many units. 

(1) Field mapping of; slope 
erosion, and similar land 
conditions; urban, non
urban land uses; distribu· 
tion of retsil trade; and the 
like; (2) computation and 
tabulation of field data; 
(3) presentation in map 
form. (Hudson, G. D., 
"Unit Area Method of 
Land Classification" An· 
nal8, A. A. G., vol. 26, 
June 1939, No. 2.) 

National Resources Planning Board 

Resulting materials 

Reports with maps, tables 
etc. (Iron, ChromUe, and 
Nickel Rtsourcu of the 
Tmntuee Valley Reyi'>fl, 
T.V. A., Knoxville, Tenn. 

.1938). 

Active file or data and 
maps; reports with maps 
and other illustrations pre· 
senting current conditiOns 
by counties and water· 
sheds; and complete re
gional reports. 

Active file of data covPring 
items noted; unpublished 
maps and reports present· 
ing current conditions and 
recomm~ndations cover
in!t future forest develop-
ment. · 

Active file of datil and maps 
covering soil conditions 
and uses to which soils are 
best adapted. 

The Scmic Resourrt8 '' the 
Tennuue Valley, T.V. A., 
Knoxville, 'l'enn., 1937. 
Also unpublished data, 
records, maps, and pic
tures on file in T. V. A. 
Knoxville offices. 

Unpublished reports con
taining maps and other 
illustrntions, analyses of 
present conditions, and 
recommendations for fu· 
ture developments. Cir
culated only in T. V. A. 
and cooperating agencies. 

Maps, atlases and reports 
presenting analyses and 
interpretation of land con
ditions, and recommenda
tions covering purchase 
boundaries and land uses. 
No data published. 

Aerial mosaics and plani
metric maps with field 
data plotted in full; Hol
lerith cards carrying field 
data and acreages; tables, 
charts, and maps prepared 
for report purposes. Ma· 
terials available In Knox
ville office, T.V. A. 

Area covered to July 1, 1939 

Valley-wide ares! cover
age; partial topical cov
erage. 

Major portions of the 
Basin feb. XVIII). 

Reservoir areas; Gilherts
ville, Pickwick, Wheeler 
Guntersville, Chicks 
mauga, Hiwassee, Norri 
(ch. XVIII). 

Reservoir areas: Pickwick, 
Wheeler, Guntersville, 
Chickamauga, W a t t 
Bar, Coulter Shoals, 
Norris, Gilbertsville (in 
progress) (ch. XVIII). 

Full coverage of Valley 
(ch. XVIII). 27,000 sq. 
miles. 

Reservoir areas covered: 
Gilbertsville, Pickwick, 
Wheeler, Guntersville. 
Chickamauga, Hiwasse•', 
and Norris. Watts Ba 
and Coulter Shoals to be 
completed (ch. XVIII). 

Studies completed for 
Wheeler, Pickwick, and 
Guntersville Reservoirs; 
in pro!n'ess on other 
(ch. XVIII). 

Field work completed over 
27,000 square miles in 
southern and east por 
tion of basin. Tabula 
tions completed ove 
15.000 square miles (ch. 
XVIII). 

• Boil sun·eys are also being conducted cooperatively by the T.V. A. and Federal and State agencies by county units as part of the T.V. A. fertilizer program and as part 
of the national program of soil surveys. For details see ch. X. 

o Nos. 3 and 411rP carried out cooperatively with other T.V. A. departments. · 
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ProJ-
ect Administrative unit 
No. 

Activity 

U Resettlement Admin- Mapping of present lend 
iotration.' use. 

43 ..... do................ Mapping of crop yields •• 

« ..... do................ Land-use classification t_ 

• 45 ..... do .. _____________ Classification of operat-
ing units, as to their 
adequacy.• 

46 ..... do................ Classification of lend 
according to its pro
ductivity, value, and 
intensity of use to 
which suited, eto. 

IV. RESETTLEMENT ADML'IJISTRATION 7 

Purpose 

To o.soertain the pattern of 
present land use as an aid 
to land-use planning and 
land-use adjustment pro
grams. 

To ascertain the crop yield 
e:<J!erience of localities and 
&Oil tYJl<'S 10 as better to 
predict what types of crop
ping systems and land 
uses are best adapted to 
specific conditions. 

To provide guidance for the 
local application of land 
use and related programs. 

To aid in determining how 
the land acquioition and 
development programs of 
the Administration could 
be applied locally, so as to 
effect reorganization of 
operating units. 

To provide a guide for rer
tain public lend-use pro
grams. 

Procedure 

In most eases maps were 
made by plotting data 
from A. A. A. records. 

A. versge crop yields during 
periods from 3 to 6 years 
taken from A. A. A. rec
ords and plotted in place 
on maps. 

Counties were broken down 
into homogeneous areas, 
alter an analysis of the dis
tribution of land charac
teristics, land-use features, 
and related factors had 
been made. These areas 
were then classified as to 
whether or not they were 
suited to farms and as to 
type of land-use problems. 

Operating units were 
mapped; income expect
ancy was estimated; and 
inadequate units were seg
regated. These units sub
classified aecording to 
whether or not more crop 
lend, more grazing lend, 
or both were needed. 

Procedures differed between 
regions and States. In 
most cases the ltmd was 
di vjped into fairly broad 
classes according to pro
ductivity, value, intensity 
of use to which it was 
adapted or similar features. 

STATE AGENCIES 

Resulting materials 

Maps (mostly unpublished) 
show the present use of 
land; most commonly on 
tile in offices of State rep
resentatives, Bur. of Agr. 
Econ., U. S. D. A. 

Maps showing distribution 
of a versge yields on file 
in Bur. of Agr. Econ., U. 
S.D. A. 

County maps and reports. 
(Land u .. Cl<u•ificatiOfl of 
JAJaJa Countv, Idaho: U. B. 
D. A., Res. Adm. Reg. XI, 
rune 1937." 

Maps and reports covering 
relatively small areas, rep
resentative of larger "prob· 
Iem areas." (Land u .. 
Problem~ in Somhwt~~tem 
Nortll Dakota; U. B. D • .A. 
Re. Adm. Reg. VII,Iune 
1W37.ll 

Most commonly county 
maps, sometimes accom
pauied by explanatory re· 
ports. 
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I Area covered to 1 uly 1, 1939 

Severn.l Western f'tates; 
scattered areas else..-here. 

Wheat revion of Washing· 
ton, Oregon, Idaho, 
Great Plains region of 
Montana; scatteredareas 
elsewhere. 

Boundary County and 
Latah County, Idaho; 
Snohomish County 

~:~~~~t~d\~~~ 
Curry County, Coos 
County, and Tillamool< 
County, Ore!!.; Great 
Plainlo portion or Montana 
(cooperating v.-ith Sta. 
.AI!f. Exp. Sta.); and 
Alhemarle-Pamlico Pe
ninsnla and Caswell 
County, N.C. 

All of Montana; scattered 
areas elsewhere. 

All of Florida, many coun
ties in Virginia, South 
Carolina, Georgia, Ala
bama, Mississippi. 

I. STATE AGRICULTURAL COLLEGES, AGRICULTURAL EXPERIMENT STATIONS, AND EXTENSION SERVICES 

47 California Al!flcul· Rating of California 
tural Experiment soils. 
Station. 

'8 ..... do ............... Land-use planning Ia 

f9 Georgia Experiment 
Station. 

Illinola Agricultural 
Experiment Sta· 
tion. 

the northern Siena 
Nevada footbills. 

Classification of land In 
four piedmont ooun
ties (in cooperation 
with U. 8. D. A. Bur. 
of AgrL Eoon.). 

Soil survey •••••••••••••• 

To P.rovide Information on 
&011 productivity for land· 
use plenning. 

To guide the application of 
land use and other related 
measures and programs. 

To indicate for general use, 
the relative desirability of 
different areas for agricul· 
ture. 

To supply soil data and to 
give geographical expre&
sion to the features of the 
&Oil, which are import
ant In agrioultural produo
tion, soil conservation, and 
land-use planning. 

Each soil type is given a per
centsj!e rating which ex
presses Its favorableness 
with respect to agricul
ture. Ratinl!S are derived 
by multiplying percentage 
factors expressing the f,... 
vorableness of the indi
vidual characteristics of 
soil . types to agriculture. 
(Aft Indet: for Rati"' tile 
Agricultural Valtu of Soill, 
R. E. Storie; Calif. Agr. 
Exp. Sta. BulL 556, Sept. 
1933.) 

Counties are divided Into 
physical land types. After 
analysis of costs and re· 
turns in different enter
prises, lands are classified 
as to use or combination 
of uses likely to give high· 
est return. 

Field examinations or areas, 
leadin~ to placing the land 
into classes according to 
agricultural productivity. 

Detailed mapping and clas
sification of &Oils according 
to their internal and ex
ternal characteristics, such 
as soil profile, slope, or 
lay-of-th&-ltmd, drainage 
condition, stoniness, kind. 
and degree of erosion. 

Maps and report: A Rating 
of Oalifort~ia Soil•, W. W. 
Weir and R. E. Stone; 
Calif. Agri. Exp. S ta. 
Bull. 599, 1936. 

Bulletins, setting forth con
clusions and recommenda
tions. (The UtiliZ4tiotl of 
Eldorado <mlntv Land, 
David Weeks,etai.;Calif. 
Al!fl Exp. Sts. Bull. t72, 
May 1934.) 

Bulletin with maps: Georgia 
Land U1e Probltml, W. A. 
Hartman and H. H. 
Wooten; Ga. Exp. Sta. 
Bull. 191, May 1935. 

Maps and reports by coun
ties, showing tbe distribu· 
tion of soils, and pres<'nt
ing a full discussion or the 
natul'\1 and uses of eaeh 
kind of soil (J~Xbon 
Cou11tr &ill lll. A~ri. 
Exp. 8ta .• SoU Report, 55, 
June lg33). 

Rating of virtually all soil 
types mapped in Cali
fornia. 

Portions of Butte, Yuba, 
Nevada, Placer, Eldora
do. .Amador, Plumas, 
and Sierra Counties. 

Ia•P"r, Ionos, Morgan, 
Putnam Counties. 

Work compl~ted and re
ports published for lo3 
counties. 

'The Resettlement Administration was Incorporated into the Department of Agriculture in 1937. Shortly thereafter its name was rhan~ed to Farm Security Administration. 
A considerable number of tbeland studies have been discontinued: others have been carried on by other Sj!enci~s in the D~partment of Al!fi<'tlll ure. 

1 Some of this type of worl< was h<'l!lln under the Re...,ttlement Administration and oontinued under the Bureau of Agricultural Economics as part ol the program of Arta 
A Mlv•u and Clar•iftcati011. Such worl< is included under Bureau of Al!ficuitural Eoonomics. 

1 In some cases operating units were simply mapred and classified as to type, size of business, etc., without being classified as to their ability to support a family. 
10 While these reports bear the title of the Department of Al!ficulture, most of the worl< was done prior to the time the Res<'ttlement Administration.,. ... inoorporated into 

the Drparlmt•.nt of A~ricult.ure, and is therefore listed under "Resettlement Administration." 
11 Certain activtii•IS, which am cooperative with the Department of A~riculture. as: or example, the soil survey and oounty B!!riculturalland-IL"'! planninr. are listed undrr 

Dtportm.m of Agrindturt. Activities such as the type-of-farming area studies are noti ncluded because they are not commonly considered to he land classill..,.t•on. 
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I. STATE AGRICULTURAL COLLEGES, AGRICULTURAL EXPERIMENT STATIONS, AND EXTENSION SERVICES
Continued 

Proj· 
ect Administrative unit 
No. 

51 

52 

53 

54 

55 

56 

Purdue University 
Agricultural Ex
periment Station 
(Indiana). 

Iowa Agricultural 
Experiment Sta-
tion. 

Kentucky Agricul-
tural Experiment 
Station. 

Michigan Agricul-
tural Experiment 
Station. 

University of Minne-
sota. 

Montana Agrlcul· 
tural Experiment 
Station.· 

Activity 

Study of marginal farm 
land, southern In
diana. 

\ 

Classification of land ao-
cording to productiv-
ity as a basis for land 
appraisal and equal!-
zation of tax assess-
ments (in cooperation 
with Res. Admin.). 

Land-use classification .. 

Classification or land 
types. 

Land-use study (in co· 
operation with U. s. 
D. A., Bur. of Agri. 
Econ.). 

Study of needed farm 
adjustments (in co-
operation with U. S. 
D. A., Bur. of Agri. 
Econ.). 

Purpose 

To identify and make reo
ommendations concerning 
the use of marginal farm 
land. 

To develop a procedure of 
land classification which 
might he useful in getting 
more equitable land ap-
praisals. 

To furnish guidance to land-
use and related programs 
and activities. 

To provide a guide to land· 
use and related programs 
and activities. 

. 
To provide a guide for agri-

cultural settlement and 
land use. 

To furnish a guide lor land-
use adjustments and ad-
justment programs. 

57 .•••. do •.••••••••••••.. Land classification 
based on soils and 
production. 

To furnish estimates of the 
expectable production 
from di1Ierent soil types 
for use in farm manage
ment and land use plan· 
ning. 

58 New Hampshire 
Agricultural Ex
periment Station. 

59 Cornell University 
Agricultural Ex
periment Station 
(New York). 

Study of land-use prob· To develop a guide for land-
lems. use ar!justment measures, 

and related programs. 

Classification of land 
according to the in
tensity or use to which 
it is suited. 

To provide a guide for ac
tivities concerned with 
land use and public facili· 
ties and to further the 
development of the eco· 
nomic resources of each 
grade of land. 

Procedure 

A study of the following 
types of data was made as a 
basis for the land classifi
cation: (1) present and
past land use; (2) present 
organization and financial 
returns of individual 
farms; (3) type of soil; and 
(4) economic problems of 
maintaining local institu
tions. 

Soil types and phases were 
mapped and rated accord
Ing to agricultural pro
ductivity by estimating 
the annual feed unit pro
duction from both crop 
land and pasture (con
sidering rotations com
monly used). Ratings 
were then correlated with 
assessed valuations. 

Considering soil, topogra
phy, present land use, and 
condition of buildings, the 
land is classified as to its 
suitability to farming. 
Classes are similar to those 
used by Cornell Univ. 
Agri. Exp. Sta. 

Areas having a distinct com
bination of soil types, re
lief features and topo
graphic forms were out
lined, and their agricul
tural value sppraised; in
dividual soil types (mina~~ 
land types) are chacter
lzed and appraised as to 
agricultural utility. 

The establishment of con• 
servation zones (zones not 
suited to farming) on the 
ba~is of physical land 
characteristics, location 
with respect to com· 
munity services, etc. 

On the basis of maps show
ing distribution of land 
characteristics and land 
use features, counties were 
divided into homogeneous 
land u~ adjustment areas. 
Analysis of the character
istics and problems of 
these lln.'M lead to recom· 
mendations for land use 
adjustment in each. 

Wheat yield records and 
grazing capacity estimates 
were obtained for each 
of the soil types mapped 
In a reconnaissance soil 
survey. The soil types 
were then l!l"aded accord
Ing to expected wheat 
yields or grazing capacity. 

Analysis was made of farm 
organization, family liv
Ing, land use and land use 
trends, and public serv
ices; on this evidence areas 
were subdivided into areas 
which were classified ac
cording to priority of 
opportunity, taking ac
count of public service 
costs. 

Considering soils, topog
raphy, elevati.,n, present 
land use, sbe and condi
tion of buildings, and re
results of farm manage
ment research, lan<l is put 
Into classes according to 
the Intensity of use to 
which it Is suited. Dis
tinguished are 2 classes of 
land better suited to for
PStry and recreational uses 
andseveralclassesadapted 
to different degrees or in
tensity of agricultural 
uses. (Metho<U U~td in 
An F<:onomir Studv of 
Land Utilization in Tomp
kim Countv, N. Y., A. B. 
Lewis; Cornell Univ.A!n"i. 
Exp. Sta. Memoir. 160, 
l!l.l31. 

Resulting materials 

Report: Marginal Farm 
Land in Southem In
diana, G. E. Young: Pur
due Univ. Agri. Exp. Sta. 
Bull, 376, Mar. 1933. 

Report: Land Clauijication 
ao a Basia for Land Ap
praiaal and Elualization of 
Tax ABBessment, A. J. 
Englehorn; Res. Adm., 
Land Use Planning Pub. 
No. 8, Dec. 1936. 

Rrn~~t~~~ ~~~: f'r~:tt::. 
tion in K'IUJZ County, 
W. D. Nicholls. et al.; 
Ky. Agri. Exp. Sta. Bull. 
375, Nov. 1937. 

Report, with maps: Agri
cuUural Land Clauijica
tion and Land T!l1'"" of 
Michigan, J. 0. Veatch; 
Mich. Agri. Exp. Sta. Sp. 
Bull. 231, Apr. 1933. 

Maps and reports in: A 
Program of Land U•e in 
Northem Minnesota, 0. B. 
Jesness and R. I. Nowell; 
Univ. of Minn. Press, 
1936. 

Reports for type-of-farming 
areas. (FarmAdimtmenta 
in Montano: Studv of Area 
VII, It8 PIUt, Pr.,ent, and 
Future; N. W. Johnson; 
Mont. Agrl. E-.p. Sta. 
Bull. 367, Msr. 19.~9.) 

Area covered to July 1, 1939 

Gibson Township, Wash
ington County. 

Nevada Township, Story 
County. 

Knox County. 

Entire State treated in this 
bulletin; Jrowever, field 
mapping of land type 
under way in counties 
lacking detailed soil sur 
veys (cb. XVII). 

14 counties In northern 
Minnesota. Work was 
extended to cover 8 more 
counties by the Resettle
ment .Administration 
which eomploted the cut 
over part of the State. 

Entire State (ch. XX). 

Maps showing the di1Ierent T1 counties in Great Plain 
grades of land. re!!ion of Montana (ch 

XX). 

Report with maps: Land 
Utilization in Nno Hamp
lhirt-1. Problem~ in the 
Back Highland AretU of 
So1JI.hem Grafton COtlnty; 
Harry C. Woodworth et 
a!.; N. H. Agrl. Exp. Sta., 
June 1937. 

County reports with land 
classification maps and 
t-ables showing difierences 
between elasses. (An 
Economic Study of Land 
Utilizfltion in Tompkin• 
Countv, N. Y., A. B. 
Lewis; Cornell Univ . .Agri. 
Exp. Sta. Bull. 590, 1933.) 

Southern Grafton County 

Tompkins, Montgomery 
Broome, Chemung 
Chenango, Cortland 
Tioga, Steuben. Genesee 
Wyoming, Monroe 
Clinton, Schuyler 
Rensselaer, Otsego 
Yates, and Chautauqua 
Counties (ch. XIX). 



Land Classification in the United States 33 

I. STATE AGRICULTURAL COLLEGES, AGRICULTURAL EXPERIMENT STATIONS, AND EXTENSION SERVICES
Continued 

ProJ-
ect Administrative Uilit 
No. 

Activity Purpose 

60 North Dakota........ Classillcatlon of rural To provide a basis for im-
land on the basis of proved tax assessment. 
producing power. 

61 Oregon Agricultural 
Experiment Sta
tion. 

62 Pennsylvania Agri
cultural Experi
ment Station, 

Land-use classillcation 
of Willametta Valley 
lands (in cooperation 
with U.S. D.A., Bur. 
of Agrl.Econ.and I«la. 
Admin. 

State-wide reconno.i• 
sauce land utili&ation 
map. 

63 ••••• do ________________ Farm management 
study in Wyoming 
County. 

To provide a guide to far
mers and others in the 
choice of farm enterprises. 

To represent the dlfterences 
In classes of agricultural 
areas for general use in 
land-use planning and 
policy formation. 

To study factors bearing 
upon the success of farm
ing systems in di11erent 
types of farm organiza. 
tiona. 

64 Vermont _____________ Reconnaissance land-use To provide a guide for land 
classillcation. use and related programs. 

65 Virginia •••••••••••••. ClassiOcation of land 
according to the inten
sity of use to which It 
Is suited (in coopera
tion with I«la. Admin. 
and State Planning 
BDIIl"d). 

66 West VIrginia........ ClaasiOcatlon of land 
according to value for 
agriculture. 

67 

68 

Wlsoonsln College of 
Agriculture, exten
sion service. 

W lsoonsln Collette of 
Agriculture, exten
sion service. 

Survey of Langlade 
County (In coopera
tion with Sto.. Dept. 
of Agr. o.nd Mo.rkets, 
Sta. Cons, Comm., 
Sta. Oeol. and Nat. 
H ist. Sur., and Lo.ke 
Sta. For. Exp. Sta.). 

Survey of 6 counties (In 
oooperation with State 
Dept. of Agrl. and 
Mo.rkets, State Cons. 

~:::rn'N .. t~~a'f g~:: 
Surv ., and State Dept. 
ol Publiclnstr. 

To furnish a guide to land
use and related activities 
and programs 

For general use, and to pro
vide a guide for land use 
and related programs. 

To guide land use and land· 
use activities and related 
programs. 

To provide a guide for land 
use and land-use activities 
and related programs. 

Pr<>CMure 

Natural land types Wl're 
mapped and rated accord
ing to their productivity 
for cropping or tor grazing, 
depending on which or 
these 2 uses is best suited 
to the land. Each owner
ship tract was then classi
fied as a cropping or a 
grazing unit, and each 
tract was rated according 
to its relative value for 
1 of these 2 uses or a com
bination of the 2. In the 
rating, account Willi taken 
not only or physical pro
ductivity but location 
availability of water, and 
other related factors. A 
standard was determined 
for the county. Ratin~~ 
for e"Ch piece of property 
in the county were ex
pressed in terms of per
centages of this standard. 

Land types (areas having a 
distinct pattern of soil 
types) were delimited, 
characteri&ed, and their 
suitability to various en
terprises indicated. 

Classification based upon an 
Index of crop productivity 
derived by combining 
yield with in tensity of use, 
and an index of farm re
turns per acre of land in 
farms. Basic data for 
both indioes were to.ken 
from the census. 

The rough mountainous por
tion of the county was set 
oft from the rest as not 
suited to farming because 
of its nonagricultural char
acter. 

Four classes were distin
rruished in terms of soil 
features, topography, agri
cultural income, and suit
ability to agricultural or 
other uses; field observa
tions were supplemented 
by interviews with local 
residents. 

On basis of observations of 

r:~~~d :'::dft~~~ 
farm buildings (made by 
driving the roads) land is 
placed in classes ranging 
from areas not suited to 
farming to areas suited to 
Intensive farming. 

Oeneralited slope and soil 
and soil maps of the State 
were t'repared from topo
graphic maps and county 
soil mo.ps; considering soil, 
climate, slope, erosionJ 
costs of production ana 
marketin!l, and oosts of 
public services, land 
classes were distlnrruisbed 
in terms of the value of the 
land for agricultural pur· 
poses. 

Analysis was made of 
geoloi!Y. lo.kes, climate, 
soil, land cover, forests, 
and wood utili•ation; 
oounty was divided into 
tmod, fair, and poor ani
cultural land; operating 
and abandoned farms were 
located; l"fOcreationallands 
were Identified; tax delin-

~~e~~.::S '!~~JJ'i'!t: 
and use d istrirts for toning 
were outlinPd. 

Similar to above, exoept 
tbere Is no analysis of 
geology, lakes, or land 
covf'r. and counties are not 
divided into 'ood. fair, and 
poor agrirultural areas. 

I«lsulting materials 

A table I• supplied to county 
officials giving, in terms 
of percentage, the tina! 
rating for each "forty" 
(quarter of a quarter seo
tion) aooording to tbe 
lines of the General Land 
Office. The county offi
cials fix the money value 
of ideal cropping land and 
then appraise each piece 
of land at the peroentagc 
of this value given in tbe 
final r11ting. 

Report: Willamdte Valkr 
Land Adaptcbilitr: H. E. 
Selby and Leland Fryer; 
Oreg. Agri. Exp. Sta. Cir. 
120, Mar.1937. 

Report, with map: Land 
U•• in PenMph>ania; P.l. 
Wrigley; Pa. Agri. Exp. 
Sta. Bull. 317, May 1935. 

Bulletin: Land Utilization 
and Farm Management 
in Wrominf Countr, P. 1. 
Wrigley; Po.. Agri. Exp. 
Sta. Bull. 357, May 1930. 

Mep and accompanying dis
cussion: "An Agricultural 
Classillcation of Vermont 
Lands.:• lobn A. Hitch
cork; Farm Btutntll, vol. 
f, No.6, Dec.1937. 

Maps showing land classes. 
("Land Utili•ation in 
Bannister River Drainage 
Area,'' Virginia Farm Eco
nomit8, No. 38, May 1937, 
pp. 591H104). 

Report with maps: Land 
Cl<ulijitfllion in Weot Vir
rini4, Ba«d en Uu end 
Agricurtv.ral Valtu, 0. 0. 
Pohlman, W. Vo.. Ani. 
Exp. Sta. Bull. 284, Nov. 
1937. 

Report: Langla.U Countr, A 
Surwr of It• Natural Rt
..urul and Their l'lilim
tiOII, Wis. Agri. Ext. Ser. 
April 19M. 

Reports on 6 munti..,; (.\fat
inf 1M :AI<>M of Fortst 
Cot.<lllf Land. Wis. Agri. 
Ext. Ser ., 1930). 

I Ares covered to July I, 1939 

(('b. XXU.) 
McKenzie, Billings, and 

Morton Counties. 

Willamette Valley. 

Entire State. 

Wyoming County. 

Stat&-wide. 

27 counties. 

Entire State. 

Langlade County. 

Marinrtte County, 19:'9; 
Ashland County, 19.~; 
}~orest County, 1~.~; 
Oneida C-ounty, h<~~H; 
Taylor County, ~~~H: 
Washburn Count)'. 1•.>3. 
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II. PLANNING BOARDS 

At some time during its activities, virtually every State planning board has been connected. with studies involving a consideration of land resources. In some cases there 
is no other evidence of planning board participation than that the board acted as the publisher of reports covering the work of other agencies. In some cases the record shows 
that the planning board not only held the role of publisher, but participated in the work reported. There is clear evidence in other cases that the planning board took the lead· 
ing role in the work reported and published the resnlts, as well. In a few cases the planning board apparently worked and reported independently of other agencies. In all these 
cases and others where there apparently was no participation by the planning board, it is well known that the State planning boards performed what is perhaps their major func
tions of stimnlating, encouraging, coordinating, helping to plan, and financing the work of other agencies. 
. The following are only a few examples of the almost innumerable studies to which planning hoard attention has been given: 

ProJ· 
ect Administrative unit \Activity. 
No. 

69 

70 

71 

72 

73 

74 

Idaho.~---·······---· 

Iowa .••••..•.•...•••• 

Massachusetts .•..••• 

Virginia .•..•••••••••• 

General study of land 
ownership and use 
(publication of work 

. of other agencies). 

A study of land, eco
nomics, and social 
problems and methods 
of attack (participated 
in group including 
other State, as well as 
Federal, county, and 
private agencies). 

Survey of land resources 
and land uses (leading 
role in group including 
other State and pri· 
vats agencies). 

Classification of land 
according to intensity 
of use to which it is 
suited (carried on in 
large measure inde
pendently). 

Michigan Depart- Inventory of physical 
ment of Conserva· characteristics and 
tion. economic conditions. 

Michigan Tax Com- Rural survey of taxable 
mis..<tion. property. 

Purpose 

To make data more readily 
available to public and 
private agencies whose 
programs involve the con· 
sideration of factors of 
land resourceS and land 
use. 

To develop methods of sur
veying any analyzing 
county problems, working 
out programs for their so
lution and putting 
remedial measures into 
effect. 

To provide factual informa· 
tion concerning the nature 
and extent of land re
sources, land conditions, 
land uses, and some physi
cal facilities for use in local 
and State planning pro
grams. 

To provide factual informa
tion for use in developing 
general overall programs 
of land planning but more 
particnlarly to aid other 
State agencies in their spe
cific planning problems 
(ex: the extension, main
tenance, and improve
ment of highways). 

Procedure 

Compilation" and tabulation 
of data from the Bureau 
of the Census, county 
court records, and similar 
sources. 

A complete assembly and 
analysis of field and office 
data covering present land 
and! and-use conditions, 
economic problems, pro b
lems of public health and 
services, etc.; formulation 
of remedial programs. 

Assembly and analysis of 
data mainly lrom field 
surveys covering to
pography, soil classifica
tions, land uses, highway 
pattern and conditions, 
etc., and the presentation 
of results in graphic form. 

Field mapping by trained 
technicians of land uses, 
land conditions, and po
tentialities; checking of 
data with local county 
land use committees; and 
supplementary analys~ 
of tax delinquency, owner· 
ship status, tenancy, etc. 

III. MISCELLANEOUS 

To provide data for use in 
the administration ofState 
public domain, in guiding 
the administration of con· 
servation programs (fire 
control, forestry, fish, 
game) in public education 
and in the guidance of 
public agencies engaged in 

. solution of land use prob
lems characteristic of 
northern portions of the 
State. 

To provide map and tabular 
data for use of tax assessors 
in the adjustments of real 
property assessments. 

Using General Land Office 
maps and (after 1930) 
aerial mosaics: (I) Soils are 
surveyed according to De
partment of Agricnlture 
standards; (2) land is 
classified according to Jay 
of the land; (3) cover is 
mapped in detail; (4) an 
inventory is made of eco
nomic conditions; (5) gen
eral geology is mapped; 
and (6) hydrographic con· 
ditions are surveyed. 

Field mapping and office 
tabulations of data cover· 
ing land ownership, phys
ical characteristics of the 
land, character of farm 
buildings, capital equip
ment, land utilization, 
and cover. 

COUNTY AGENCIES 

Resulting materials 

Reports, in most cases for 
circulation in the State, 
covering such topics as 
tax delinquency. wheat 
yields, and public services. 

An Approach to Countu 
Planning, Iowa State 
Planning Board, Des 

Moines, Iowa, 1936. 

For each minor political 
unit, 6 maps: topography, 
roads and buildings, land 
utilization, soil clas.,ifica· 
tion, roads and water
ways, and complete 
legend. 

Maps, scale 1 inch equals 1 
mile, presenting by conn· 
ties, summaries of items 
covered in the field. 

Lithographed and blue 
print county maps show· 
ing (1) base, soil, Jay of 
land, (2) base and farm 
forests, and (3) base only, 

Blue print maps of owner
. ship, physical character

istics, and land utilization 
in township units and in 
generalized form in county 
units: compilation of maps 
and data in ledger form 
for use of counties for 
county, township, and 
State tax officials, 

BOARDS OF SUPERVISORS OR COMMISSIONERS 

75 Wisconsin. ......••••• Zoning of rural land for To Jay a basis of action Under county zoning Jaw County zoning maps which 
agricnlture, forestry, leading to the control or (sees. li9, 97, Wis. St., are basis for enforcement 
and recreation. preventing of uses harm· 1929) and with advice of of I and -use classes. 

ful to property values or State agencies, classifica-
burdensome to other tax· tion, on county-wide 
payers. basis, of lands according 

to physical character and 
use condition into unre-
stricted use areas, areas 
restricted to forest use, 
and areas restricted to rec-
reation. 

Area covered to July 1, 1939 

Complete State coverage. 

Complete coverage of Ap· 
panoose County. 

Complete coverage of 
State. 

10 counties (approx. 18 
percent of area that is to 
be covered). 

Maps for 7 counties have 
been lithographed; maps 
for the additional conn 
ties are available in blue 
print form (ch. XVI). 

Entire State. 

24 counties. 



CHAPTER VI. AERIAL PHOTOGRAPHS IN LAND 

CLASSIFICATION 

Importance of Aerial Photographs 

Until the last 20 years systematic mapping work of 
all kinds, such as topographic mapping in the Geo
logical Survey, field operations of the Division of Soil 
Survey, and mapping of the Coast and Geodetic Survey, 
have depended almost wholly on ground work for 
essential base data. Particularly with reference to 
land classification, the recent advent of photography 
has radically altered the entire situation. The use of 
aerial photographs, aerial mosaics, and planimetric 
maps as base materials has greatly increased the accu
racy and decreased the cost of work, has facilitated the 
procuring of standard data, and has made possible the 
procuring of land-classification data heretofore rela
tively unobtainable. 

The principal advantages which derive from aerial 
photogiaphy are: 

(1) Accuracy in delineation and mapping of base data, with 
a minimum requirement of ground c.ontrol; 

(2) Provision for a degree of detail in many sorts of distribu
tions imposeible by any other means; 

(3) Provision of limited possibilities for obtaining interpreta
tions directly from the photographs, and almost unlimited pos
Fibilities when photograiJhs are used in conjunction with ground 
analysis and checking; 

(4) Greater speed in obtaining a base for mapping in the field 
and plotting field data in the office; 

(5) Relative economy as compared with other methods of 
securing comparable base materials; 

(6) Greater sreed and economy in field mapping and office 
work; 

(7) Opening of new and challenging methods of land inventory 
and classification. 

Current Use of Aerial Photographs 

The application of aerial photography to survey 
methods is so broad that it is only possible to cite a 
few illustrative cases. Essentially, all of the standard 
survey agencies have adapted aerial photographs to 
their uses, · and in several cases the new methods 
developed have largely superseded old methods. In 
addition, many entirely new forms of inventory have 
been made possible and feasible, and the aerial photo
graph has become the fundamental base of operations. 
A few examples of survey and mapping operations 
<'mploying aerial photographs can be noted as follows:: 

(1) Geological Survey (ch. VIII); 
(2) Soil and Conservation Surveys (chs. X and XI, respec

tively); 
(3) Nation-Wide Forest Sur\"ey of the U. S. Forest Ser\"ice 

(ch. IX); 

(4) Land Inventory and Mapping in Michigan (ch. XVII); 
(5) Land Classification in the Tennessee Valley Authority 

(ch. XVIII); 
{6) County Land Use Planning of the Department of Agri

culture and Land Grant Colleges (ch. XXIII); 
(7) Range Surveys (chs. XV and XVI); 
(8) Agricultural Adjustment Administration, Compliance 

Checking; 
(9) Operations of Commercial Photographic Companies.• 

Technical Phases of Aerial Photograph Uses 

It must be remembered that an aerial photograph is 
not a map but a picture. In the hands of the beginner 
it remains just a picture. But study pays remarkable 
dividends. Reading all that can be seen in the photo
graphs requires many days of checking in the field, de
termining in what fashion field items have been repro
duced photographically. Assuming correct scale and 
a general knowledge of the area, the experienced worker 
can d!stinguish certain crops, forest types, eroding areas, 
and even the boundaries of some soil types; he can tell 
which roads are paved and which are unimproved; when 
the pictures are viewed stereoscopically, he can enn 
read the lay-of-the-land, and many other things. 

Making a map from the aerial photograph is possible, 
but presents complexities that mount according to the 
degree of accuracy attempted. If there are relief fea
tures and no tilt in a photograph, lines of correct orien
tation can be drawn from the center point of the photo
graph to the image of any point on the ground, using 
one of the adaptations of the radial-line method, so that 
images of points on the ground can be plotted on a 
map in true position. If there is tilt but no relief fea
tures in a photograph, plotting on a map in true posi
tion can be accomplished by drawing lines of correct 
orientation from the nadir (plumb) point of the photo
graph, assuming it can be located, to the image of any 
point on the ground. If there are both relief features 
and tilt on the photograph, there is no point on the 
photograph from which lines of correct orientation can 
be drawn. But if the tilt is not too great, it is usually 
possible to draw lines from the isocenter (a point 
about halfway between the center and nadir points) 
which are near enough to true directions to satisfy 

1 Edgar Tobin Aerial Surnys of San Antonio, Tex., has made .,.rial photographic 
mosaics of a large part or Te1as, Oklahoma, and Louisiana, largely for oil companies. 
Most of the land data are oompiled II('COrding to proporty units, but the photographs 
in mosaic form off& the land classifier an admirable 'l"ehlde on ..-hirb to plot lan,j 
classification based on any other system or code desired. Fairchild Aerial Surwys 
has photographed the entire State of Connt'<'tirut and made mosaics from thr«' pho· 
tographs on which all ol the land ownership data ha,·e h<><>n romptkd in \\hat the 
Fairchild Co. calls "ta< maps." 
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FIGURE 5.-Aerial Photograph and Corresponding Topographic Map Showing 
a Portion of Hamilton County, Tenn., near Chattanooga 

National Resources Planning Board 

most radial-line work so far as the planimetry 
is concerned. Naturally, the ideal way is to 
draw the planimetry in one of the stereoscopic 
plotting instruments, in which perfect out
lines of the plane features of the map can be 
drawn, provided the required ground control 
points have been located and identified on 
the photographic negatives. 

The problem of making a mosaic of aerial 
photographs is much the same as making a 
map from aerial photographs. The attempt 
here is to fit a series of pictures exactly into 
a definite grid so that the distances between 
all ground images are true in scale to the 
distances on the ground. It is a question 
not only of getting all ground images into 
the grid that should be there, but getting 
them also in exact relation to each other. 

One cannot make a true scale mosaic of 
rough country because the distance from the 
camera lens to the ground is shorter to posi-

• tions of higher elevations than to positions of 
lower elevations. The resulting photograph 
will have many scales, not a single scale. 
Absolutely true distances on such a mosaic 
are, therefore, impossible. It is possible, 
however, to make a mosaic that is close 
enough for most practical purposes, if the 
mosaic compiler will project each plane of 

- elevation above sea level, and then ·join 
together and re-photograph the assembled 
projections. Most photogrammetrists do not 
attempt to do this, but simply project the 
negative to fit three or four plotted control 
points, the images of which have been 
identified on the negative. 

Furthermore, the problem of preparing a 
mosaic is to produce one on which the fea
tures on the land surface can be identified in 
position sufficiently correct to permit their 
classification with the required degree of 
accuracy. If a perfect base is made by good 
stereoscopic plotting operations, and if a 
mosaic is needed, a semicontrolled mosaic 
will be satisfactory. If a good base map is 
not available, it may be desirable to make 
what is called a controlled mosaic. However, 
if it is intended to publish the mapped data 
on an accurate base, it will ordinarily be more 
efficient to map on individual prints and then 
compile both base map and land classifica
tion from these prints. This method has 
been followed in nearly all of the detailed 
soil erosion, land use, and cover surveys of 
the United States Department of Agriculture. 



Land Classijication in the United States 

Field Use of Aerial Photographs 
and Mosaics as Base Maps 

Land-classification data can be plotted in the field on 
individual aerial photographs or on aerial mosaics. If 
accurate base maps are available, and it is the intention 
to use them in publishfug the land-classification data . . , 
1t lS not worthwhile or necessary for most methods of 
Ian<;! classification to compile mosaics, although mosaics 
can be used if they happen to be available. Field 
records can be made directly on the individual photo
graphs and later transferred to the base maps. 

When rapid, less detailed field mapping is required, 
there are some advantages in using aerial mosaics 
since they cover relatively large areas. This was th; 
case in much of the land classification work done by 
the Tennessee Valley Authority. The sample offered 
from that work covers a portion of Hamilton County, 
Tenn., near Chattanooga. (fig. 5). 

The mosaics used in the Authority were among the 
first to be used over a large area. They were made 
from transformed five lens photographs. This selection 
of illustrations does not mean that transformed five 
lens aerial photographs are the best type to use for 
making mosaics. In fact, they are about the poorest 
type to use, because all of the wing (outside) prints 
are taken at an angle and must be transformed from the 
oblique to the horizontal plane before they can be 
matched together into a mosaic. Copying these 
transformations results in considerable loss of detail. 
By far the best type to use is that of single-lens aerial 
photographs printed on matte paper so that the cartog
rapher can draw on them with pencil and ink. 

It has been stated that aerial photographs have been 
found to be readily and usefully adapted to the purposes 
of nearly all survey work. These purposes, however, 
have differed very broadly as between the agencies 
involved. For example, the Geological Survey has 
found them extremely valuable in connection with the 
production of planimetric maps, topographic maps, 
and a complex series of studies in geological mapping 
and investigation. The Forest Service has carried out 
an extensive photographic program devised to assist in 
forest classification, acquisition, etc. The Soil Con
servation Service has used aerial photOgraphs in its 
conservation and range surveys and in its operations 
program, and has worked out methods of land classi
fication of various types and scales for many purposes. 
The Soil Survey now uses aerial photographs almost 
entirely as base for its soil mapping activity. The 
Agricultural Adjustment Administration has expanded 
its <'overage enormously, but uses the pictures ex
clusively for the determination of field measurements in 
connection with the program of crop acreage adjust-
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II_lents. Objectives have ranged from the specific, 
s1mple, and narrow single purpose use, to very inclusi\·e 
and detailed land classification. 

Co~erage of Aerial Photography to Date 

For several years following the war the War Depart
ment engaged in photographing considerable areas in 
various parts of the country for strictly military pur
poses, and, in cooperation with other agencies of 
Government, for a variety of other uses. In addition, 
there was a very rapid expansion of the private aerial 
surveying industry, with many areas being photo
graphed for oil and mining companies for munici
palities, and for Government agencies. ' In 1934 an 
index map was prepared in the Geological Survev 
su~arizing all available data on aerial photography. 
This showed the areas covered, the type and scale of 
photographs, and the ownership and place of deposit 
of the films. The index map has been kept currently 
up to date through the succeeding years.2 More 
recently the Geological Survey, Soil Conservation 
Service, Agricultural Adjustment Administration and 
several other agencies have added greatly to the ~reas 
covered tluough very broad programs of aerial photog
raphy. Now the actual material existing from all 
sources provides coverage for a very large portion of 
the country. All aerial photographic work now carried 
out under the Department of Agriculture programs 
conforms to the standard Government specifications. 
Almost all of it is on the scale of 1: 20,000-the scale 
considered by the Department to be best suited to map 
work and land studies in the agricultural areas of the 
country. The clearance procedure now in effect 
minimizes duplication, and insures that all interested 
agencies '\'lithin the Department are consultl'd and 
given an opportunity to secure extensions in area 
covered or other modifications of surveys about to be 
undertaken by any one agency. 

Availability of Aerial Photographs 

The early work done by the Army for its own use 
generally was not available readily for private or general 
use. In Michigan, some of this work, done in t'oopera
tion with the State and the Geological Sun·ev became 
available at reasonable cost through files of tl;e photo
graphs in State offices, and in township mosaic form 
(scale 2 inches to the mile). Similar conditions prevail 
in some other States. The rapid. rise of the use of 
aerial photographs developed a serious problem of film 
storage, particularly in Government agl'ncies. As a 
result, in many cases of Government ordE'rs the films 

• In!ormation ran be sectin~d through the Map Information Servloe, the O.O.Oioglral 
Survey, Interior Building, Washington, D. C. 
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were left in the ownership of the contracting companies, 
and could be secured only at relatively high prices. 
More recently this difficulty has been overcome by the 
provision of film storage facilities, and by the retention 
of ownership of all films by" the contracting Federal 
agency. During the past year arrangements have been 
made by which State age~cies, educational institutions, 
and cooperating groups may get direct copies of any 
of the Department of Agriculture photographs at very 
reasonable costs. Similar arrangements are being 
perfected as to availability of photographs owned by 
other Federal agencies. · 

Potential Uses of Aerial Photography 

Aerial photographs have been found to be highly use
ful and adaptable to many of the objectives of land in
ventory and classification. The work of the geogra
phers in the Tennessee Valley Authority, as an example, 

. shows conclusively that their use speeds up the attain
ment of objectives and lowers the costs very materially. 
Hence, ·many types of operation only recently pre
cluded from consideration because of limitations of 
time and money, have become readily feasible. Geo
graphic work in the Authority also illustrates how the 
availability of aerial mosaics has given rise to the rapid 
development of new land classification technics, new 
methods of application, and a greater variety of appli
cations. In fact, developments in this field have taken 
place so rapidly that there has been little opportunity 
for the preparation of official publications describing 
them. 

The large areal coverage of aerial photographs now 
available, or becoming so, and the certain rapid expan
sion of coverage in the immediate future accentuate the 
importance of aerial photography as a new tool of re-

. search and the need for an i.inmediate summary of find
ings. There is an immediate need for a reappraisal of 
practically all forms of land inventory and classifica
tion, a careful study of the various techniques and 
objectives attained to date, and a major reorientation 
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of current notions as to possible future procedures in 
this field. 

Appendix A: Reproductions of Aerial Photographs 
From the Department of Agriculture 

Reproductions of photographs and maps in connection with 
the authorized work of the United States Department of Agri
culture may be purchased from that Department. The Agricul
tural Adjustment Administration, :Forest Service, and Soil 
Conservation Service have aerial photographic laboratories which 
may furnish reproductions as follows: 

1. Whenever possible, orders should be addresed to the bureau 
which has the film from which reproductions are desired. Photo
graphs must be identified by designating alphabetical symbol 
and number. Orders may be taken by, or order blanks obtained 
from, County Agricultural Conservation Associations, and local 
offices of the Forest Service and Soil Conservation Service. If 
the information desired cannot be obtained locally, or if it is not 
known which bureau has the film, orders or inquiries should be 
addressed to the Office of Plant and Operations, Department of 
Agriculture, Washington, D. C. 

Requests regarding aerial photographs made by agencies other 
than the Department of Agriculture should be addressed to the 
Map Information Office, Federal Board of Surveys and Maps, 
North Interior Building, Washington, D. C. Legislative author
ity does not exist for other Federal Agenc:es to sell photographic 
reproductions, but the Map Information Office can probably 
advise in regard to whether commercial agencies who have Fed
eral or other negatives in their possession can quote prices. 

2. Only reproductions of such aerial or other photographs, 
mosaics, and maps as have been obtained in connection with 
the authorized work of the Department are available. 

3. Maps and mosaics will be sold at prices determined by 
individual bureaus. If maps or mosaics are desired, write the 
bureau coneerned for a quotation. 

4 .. Since regular Department activities must be given prece
dence, there may be.some delay in filling orders. Normally orders 
will be filled within 30 days after receipt by the bureaus. 

5. Photographic reproductions showing fortifications, military 
or naval defenses, or other restricted areas will not be sold. 

6. Purchasers shall not use photographic reproductions ob
tained from the Department to show, by implication or otherwise, 
that the Department endorses any commercial product. The 
Department will not furnish reproductions when it is believed 
they may be used for such purposes. 

7. Price lists of aerial photographs may be obtained from the 
Office of Plant ami Operations, Department of Agriculture, 
Washington, D. C. 



CHAPTER VII. SURVEYS OF PUBLIC LANDS BY THE 
GENERAL LAND OFFICE 

Orig,in of Functions 

Following the ratification of the Constitution the 
unoccupied lands extending westward to the 1\fissis
sippi River were ceded to the Federal Government at 
various times from 1781 to 1802 by the States claiming 
them. These lands, usually styled "public lands" 
constituted the first area of the public domain. The 
public domain was increased by the areas included in 
the Louisiana Purchase, Oregon Territory, Florida Pur
chase, Mexican Cession, Texas Purchase, Gadsden Pur
chase, and the .Alaska Purchase. At its maximum 
extent, the public domain included .Alaska and all the 
States except the original thirteen and Kentucky, 
Maine, Vermont, West Virginia, Tennessee, and Texas. 
The maximum area amounted to 1,820,366,080 acres 
(see map facing p. 10). 

The administration of the public domain made it 
necessary, first of all, to design a system for the survey 
of the lands. The rectangular system was devised, 
and adopted by an. ordinance of the Continental Con
gress on May 20, 1785 (fig. 6). Subsequent modifi
cations were approved by congressional enactments. 

The Act of August 7, 1789 (1 Stat. 49), gave the 
Secretary of War supervision over the granting of lands 
to persons entitled to them for military services ren
dered the United States. By the Act of September 2, 
1789 (1 Stat. 65), the Secretary of the Treasury was 
charged with the execution of such duties relative to 
the sale of the lands belonging to the United States 
as might by law be required. 

The Act of May 18, 1796 (1 Stat. 464), covered the 
sale of lands in that part of the Northwest Territory 
now in the State of Ohio. It defined the duties of the 
Surveyor General, under whom these surveys were 
made, and directed that plats of survey be sent to the 
Secretary of the Treasury who thereafter gave notice 
of sales and performed other executive duties. After 
1810 the Secretary became the executive power or 
?ge~t in the sale or disposition of the public domain, 
1sswng patents for grants of land with the aid of 
registers and receivers of the district land offices. He 
remained in this capacity until the organization of the 
General Land Office in his department, as provided by 
the Act of April 25, 1812 (2 Stat. 716). 

Establishment of General Land Office 

The General Land Office was created by the act of 
Congress dated April 25, 1812 (2 Stat. 716), which 

provided, "That there shall be established in the 
Department of the Treasury an office to be denominated 
the General Land Office, the chief officer of which shall 
be called the Commissioner of the General Land Office 
whose duty it shall be, under the direction of the head 
of the department, to superintend, execute, and per
form all such acts and things touching or respectin"' 
the public lands of the United States, and other land~ 
patented or granted by the United States, as haYe 
heretofore . been directed by law to be done or per
formed in the office of the Secretary of State, of the 
Secretary and Register of the Treasury, and of the 
Secretary of War, or which shall hereafter by law be 
assigned to the said office." 

By Act of March 3, 1849 (9 Stat. 395), Congress 
created the Home (now Interior) Department, and by 
section 3 of the law provided that the Secretary of the 
Interior "shall perform all the duties in relation to the 
General Land Office of supervision and appeal now 
discharged by the Secretary of the Treasury." 

The General Land Office has since remained a bureau 
under the supervision of the Secretary of the Interior. 

The duties of the Commissioner of the General La~d 
Office are defined in Sec. 453, Revised Statutes, as 
follows: 

The Commissioner of the General Land Office shall perform 
under the direction of the Secretary of the Interior, all executiv~ 
duties appertaining to the surveys and sale of public lands of 
the United States, or otherwise respecting such land!;, and also 
such as relate to private claims of lands and the issuing of 
patents for all grants of lands under the authority of the Gov
ernment. 

Objectives 

The primary purpose of the General Land Office 
when organized in 1812 was to sell the public lands in 
order to pay the debts of the Revolutionary War. No 
consideration was given to the conservation of the 
national resources. 

A different situation exists today. The public lands 
valuable for oil, gas, coal, sodium, potash, etc., are now 
deYeloped through Government leases which will insure 
a compliance \\ith sound conseryation policies. The 
classification of these lands is made by the U. S. 
Geological Survey. Grazing leases on the public 
lands, outside of the established grazing di~tricts 
under the jurisdiction of the Division of Grazin.... are 
issued by the General Land Office under secti~~ 15 
of the Taylor Grazing Act of June 28, 1934 (48 Stat. 

39 
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1269). The Division of Investigations examines these 
lands and reports on the grazing capacity of the areas 
as the basis for the issuance of the leases. 

The Act of August 28, 1937 (50 Stat. 874), provides 
for th~ conservation of land, water, forest, and forage 
r~sources of approximately 2,800,000 acres of land in 
Oregon, title to which r-~vested in the United States 
under the acts of June 9, 1916 (39 Stat. 218), and 
February 26, 1919 (40 Stat. 1179). The act provides 
for management of these lands on a permanent basis, 
for the prudent utilization of their resources for the 
purpose to which they are best. adapted and for the 
realization of the highest current income consistent 
with maintenance of permanent value of the land. 
The General Land Office is charged with administra
tive responsibility for this act and, under it1:3 direction, 
the land is being classified as to its power, timber, and 
agricultural valu~. 

Steps are also being taken to conserve the natural 
resources of these areas. The timber is being logged in 
accordance with sound principles of sustained-yield 
management and the lands are dedicated to such uses 
as may be determined to be appropriate. · 

The present administration of the public domain in
volves careful study and classification of its remaining 
areas, in order to insure utilization for the best possible 
purpose to which it can be put. As the means of carry
ing forward this prudent conservation program, prac
tically all of the remaining public lands have been with
drawn from entry, pending classification. 

Type of Work 

The land-classification work of the General Land 
Office has been in progress since that bureau was organ
ized under the Act of April 25, 1812 (2 Stat. 717), for 
the survey and sale of the p11;blic lands. It is of interest 

· to note that in 1880 the Public Land Commission, of 
· which the then Commissioner of the General Land 

Office was president, reported to the Congress that the 
area of the remaining public domain, excluding Alaska, 
embraced 794,416,838 acres/ classified as follows: 

Timberlands ________________________________ _ 

Coal lands-----------------------------------
Precious metal and other valuable mineral deposits_ 
Arable lands ___________________________ ~ ___ --
Lands in southern States, not classified _________ _ 
Irrigable lands ______________________________ --

Pasturage, grazing, desert, and other nonagricul-
tural lands, unsatiSfied private land grants, 

Acres 
85,000,000 

5, 529,970 
64,800,000 
17,800,000 
25,585,641 
30,000,000 

Indian and Military Reservations_____________ 565, 701, 227 

The initial step in the land-classification activity of 
the General Land Office is the identification of the land 
by means of the rectangular system of survey. The 

I The area orthe remaining public domain June 30, 1938, Is approximately 400,000,000 
acres in Continental United States and 376,000,000 acres In Alaska. 
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primary purpose of the General Land Office surveys is 
to mark out on the ground the boundaries of the public 
lands for disposal and administrative purposes. The 
original surveys create the boundaries of these lands and 
provide the basis for their descriptions in terms of legal 
subdivisions and for the computation of all areas. 

In addition, land classification is authorized in con
nection with the administration of the Oregon and 
California railroad grant lands and the Coos Bay 
Wagon Road lands, under the provision of the Act of 
August 28, 1937 (50 Stat. 874). This involves the 
classification of approximately 2,800,000 acres of land 
in Western Oregon. The classification work required 
under the act includes the determination of the timber
producing capacity of the lands, the subdivision of the 
lands into sustained-yield forest units, the classification 
of the lands with respect to their relative suitability for 
agriculture, forests, stream-flow protection, recreation 
or other uses, and the determination of the lands 
which may be leased for grazing without interfering 
with timber production. 

Recently a Division of Land Classification was es
tablished in the General Land Office. The new division 
is developing its procedures, and has not yet attempted 
any general or systematic land classification, although 
it is making recommendations concerning the suitability 

·of particular tracts of the public domain for entry 
under various provisions of the Taylor Grazing Act. 

Methods 

The rectangular system of survey 1s based upon 
existing laws and was devised with the object of 
m·arking upon the ground the boundaries of the town· 
ships, sections, and minor subdivisions for purposes of 
description and disposal of the public domain under 
the general land laws of the United States. The first 
public land surveys were made under the ordinance of 
May 20, 1785, which provided for townships 6 miles 
square, containing 36 sections of 1 mile square. Ad
ditional authority and instructions pertaining to the 
basic laws for the original surveys are contained in the 
Acts of Congress approved May 18, 1796, May 10, 1800, 
February 11, 1805, April 24, 1820, and April 5, 1832. 

For the purpose of disposal of the public domain, 
the law provides in general terms, for its description, 
subdivision, and identification, in conformity with the 
following general scheme of survey: 

The township, 6 miles square, containing 36 sections, each 1 
mile square. 

The numbering of the townships meridianally into ranges and 
latitudinally into tiers. 

The establishment of guide meridians and correction lines or 
standard parallels at intervals sufficiently near each other to 
maintain a practical workable adherence to the legal definition 
of the primary unit, the township 6 miles square. 
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The subdivision of the townships into 36 sections by running 
parallel linea through the township from south to north and 
from east to west at distances of 1 mile. 

The townships are numbered to the north or south 
commencing with number 1 at the base line, and with 
range numbers to the east or west beginning with 
number 1 at the principal meridian. 

The 36 sections into which a township is subdivided 
are numbered commencing with number 1 in the north
east section of the township, proceeding thence west to 
section 6, thence south to section 7 thence 
east to section 12, and so on, alternately, 
to number 36 in the southeast section. 

In making the public land surveys, 
monuments are established to mark 
the four corners of each section, as well 
as the quarter corners on the boundaries 
of the section. These monuments fur
nish the foundation for the subdivision 
of the sections as contemplated by law 
and the identification of the boundaries 
of the section. 

The cadastral surveys are executed 
in accordance with the Manual of 
Instructions for the Survey of he Public 
Lands. The General Land Office engi
ne£>rs, in connection with the survey of 
the public lands, observe the charac
teristic features of the area being sur
veyed and describe them in the field
note record. 

In classifying the 2,800,000 acres of 
land included in the Oregon and Cali
fornia railroad and Coos Bay Wagon 
Road lands, a detailed cruise and field 
examination is made of each section to 
determine the physical and economic 
facts, such as soil conditions, timber 
volume, forest types, topographic fea
tures, climatic conditions, distance from 
population centers, accessibility to roads 
and schools, grazing capacity, agricul
tural development and abandonment 
history, adaptability of the various 
soils to specialized crops, cost of clear
ing the lands, water supply, and logging 
conditions. 
Form of Results 
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cent of the total area of the public land States, and 
2,106,839 acres in Alaska. 

The field notes and plat of a survey not only furnish 
a technical record of the procedure, but also of equal 
importance a report upon the character of the land, soil, 
timber, topography, minerals, and cultural features. 
The important map features are shown on the maps by 
the standard symbols adopted by the Board of Surreys 
and Maps. The hachure is used in most cases to show 
relief (fig. 7). 

The plats and field notes representing 
the public land surveys are filed in the 
General Land Office in Washington, 
D. C., and are available for reference by 
any interested person. These records, 
on June 30, 1938, represented the survey 
of 1,317,511,553 acr<:'s, or over 91 per-

TowNSHIP N~ll 1\ANGE N! I 

FIGURE 6.-Plat of One of the Earliest Township Surveys of the Public LanJs 
2361116-41-4 
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The information obtained in making a survey of a 
township as to the. land, soil, timber, evidence of min
erals, watering places, drainage, settlement, and indus
try is summarized by townships in a general description 
. which is the concluding part of the field notes of every 
survey. 

State maps are comp\led on a scale of 1 inch equals 
12 miles for the public land States, showing the areas 
covered by the rectangular surveys, national forests, 
national parks, railroads, cities, and principal physio
graphic features. A map of the United States on a 
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files of applications for public land. Copies of more 
than 6,000,000 patents issued are bound in approxi
mately 9,500 volumes, and the case records for each 
patent include the land-classification information re
quired by law as a basis for issuance of the patent. 

scale of 1 inch equals 37 miles also is published. · 

From the records it can be ascertained when the first 
application was received for each particular subdivision; 
the date patent was issued; the name of the person to 
whom it was patented; the act of Congress under which 
title was granted; the fees incidental to securing title; 
the legal description and area, and appropriate informa
tion as to the character of the land, including in many 
cases reports of field study by a land examiner. The 
records also show lands included in Indian Reservations, 
National Parks, Forest Reservations, Grazing Dis
tricts, etc. The dates of all Executive orders and proc
lamations pertaining to the public lands are noted in the 

The tract-book records of the General Land Office, 
consisting of more than 4,000 volumes, show base title 
record or status of every 40-acre tract of present and 
former public lands of the United States. These 
volumes are the index to the millions of original record 

TOWNSHIP N'?21 SOUTH, RANGE N'?l9 EAST OF THE NE'!Y MEXICO PRINCIPAL MERIDIAN, NEW MEXICO 
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AREA SUIIIIYl'fiD 24021.71 ACRES 

FIGURE 7.-Township Plat of a Modern Public Land Survey 
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tract books. They also show lands included in mineral 
leases and lands classified as valuable for mineral. In 
fact, the General Land Office is the office of record of 
all Federal action pertaining to each particular sub
division, and such action is noted in the tract books. 

District Land Offices are maintained at Anchorage, 
Fairbanks, and Nome, Alaska; Phoenix, Ariz.; Los 
Angeles and Sacramento, Calif.; Denver and Pueblo, 
Colo.; Blackfoot and Coeur d'Alene, Idaho; Billings 
and Great Falls, Mont.; Carson City, Nev.; Las 
Cruces and Santa Fe, N. Mex.; Bismarck, N. Dak.; 
Lakeview, Roseburg, and The Dalles, Oreg.; Pierre, 
S. Dak.; Salt Lake City, Utah; Spokane, Wash.; and 
Buffalo, Cheyenne, and Evanston, Wyo., where dupli-
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cate information can be obtained as to the status of the 
lands in those States. 

No record is kept by the General Land Office as to 
the ownership of the lands after title has passed from 
the Government. The present ownership of a tract of 
land whlch has been patented must be determined from 
the proper local records. 

The results of the classification being made of the 
Oregon and California railroad and Coos Bay Wagon 
Road lands consist of site classification charts, type 
maps, agricultural Jand-clas!;;ification reports, slash 
disposal reports, timber classification sheets, and, 
where needed, topographic contour maps on the scale of 
4 inches equal I mile, with contour intervals of 100 feet. 



CHAPTER VIII. GEOLOGIC, TOPOGRAPHIC, 

GRAPHIC LAND CLASSIFICATION BY 

GEOLOGICAL SURVEY 

AND HYDR 0-

THE U. S. 

\ 
Origin of Functions 

Following the Civil War, the Congress, by legislation 
for the disposal of the public lands, created, in an in
creasing degree, distinctions between several types of 
lands. Special legislation was enacted for desert, tim
ber, mineral, and coal and iron lands. The only land 
studies available for administration of these laws, how
ever, were chiefly exploratory ill character. The best 
known, perhaps, from the exploratory point of view, was 
the Lewis and Clark. expedition of 1804:-1806, which 
ascended the Missouri River to its source and then 
descended the Columbia to the Pacific Ocean. Also 
important were Pike's expeditions to the sources of the 
Mississippi and Arkansas Rivers in 1805 and 1807 and 
other similar expeditions during the period from 1804 
to 1865, particularly the Pacific railroad surveys. The 
field notes and maps of the deputy surveyors of the 
General Land Office also were used as a general guide 
in the aCiministration of the public land laws, and the 
character of the land involved in any specific transaction 
was subject. to determination in a hearing before desig
nated representatives of the General Land Office. 

Between 1867 and 1869, four geographic and geolog
ical surveys were started, two by the War Department, 
one jointly by the Smithsonian Institution and the 
Department of the Interior, and one by the Depart
ment of the Interior (chapter II). . The general objec
tives of three of these four surveys included a classifica:. 
tion of lands to obtain information necessary for proper 
administration of the ·public domain. The overlapping 
functions and lack of unified objectives of these surveys 
were unsatisfactory to Congress, and in the Act of June 
20, 1878 {20 Stat. 230), the National Academy of Sci
ences was directed to study. the methods and expenses 
of conducting all surveys of a scientific character under 
the War and Interior Departments and to report a plan 
of procedure which would attain best results at the least 
possible cost. The report of the Academy, submitted 
December 3, 1878, discussed various matters concerned 
with surveys of the national domain and administration 
of the public domain. It stated that the best interests 
of the public domain require for the purpose of intelli
gent administration a thorough knowledge of its geolog
ical structure, natural resources and products. There .. 
port recommended the establishment of the Geological 
Survey to obtain the requisite knowledge. 
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Establishment of the Geological Survey 

Following the report of the National Academy, and 
based largely upon that report, the Geological Survey 
was created by an act of Congress dated March 3, 1879 
(20 Stat. 377), which established the office of Director 
of the Geological Survey, and directed: 

That this officer shall have the direction of the Geological 
Survey and the classification of the public lands and examination 
of the geological structure, mineral resources, and products of the 
national domain. 

Objectives 

Clarence lling, first Director of the Geological Sur
vey, defined the objectives of the new organization as 
contemplating: .(1) a scientific classification of the na
tional domrun for the general information of the people 
of the country;. and (2) the publication of a series of 
land maps which would show all those features upon 
which farmers, miners, geologists, engineers, and t;m
bermen might base their operations and which would be 
of greatest value in the developing of the resources of 
the United States, as well as being of great service to 
all students of political economy. Director lling re
garded the law as ambiguous in that the term "national 
domain" might be construed as limited to the region of 
the public lands. He presented a strong plea to the 
Congress to remove the ambiguity and consequent un
certainty as to the arena of operations by the Geological 
Survey. The ambiguity was regarded as removed by 
the language in the Act of August 7, 1882 (22 Stat. 302), 
which authorized the Geological Survey "to continue 
the preparation of a geological map of the United 
States." Since that date the activities of the Survey 
have extended throughout continental United States 
and the territorial and island possessions, t<.> the extent 
that funds have been made available by Congress. 

The Survey always has regarded geologic studies as 
one of its major objectives. Like the other general 
sciences, geology is a complex group of fields of knowl
edge, not a single field, and geologic investigations are 
staff investigations rather than those of an individual. 
Moreover, geology has many interrelations with the 
sister sciences of physics, chemistry, astronomy, and 
biology. Paleontology in its various branches; general 
evolution, as it may be studied and interpreted through 
the remains of extinct life, vegetable or animal; sedi-
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mentation, its processes and products; mineralogy; 
petrography as an aid in the study of igneous and al
tered rocks; metallic ores, the conditions of their 
deposition and their distribution; nonmetallic deposits 
of economic value; the evolution of the earth's crust, 
the structural features that affect it, the surface forms 
that are impressed upon it, and the agencies that have 
produced these forms; volcanology; chemistry and 
physics as they are involved in studies of rocks-all 
these and other studies fall within the field covered by 
geology, and all of them have, to some extent, been 
pursued in carrying out the objectives of the Survey 
since its establishment. The importance of geology in 
relation to the mineral industry and land classification 
is exemplified by the fact that the prospecting of today 
leans more heavily on scientific guidance than it has in 
the past. The old easy days, when in an undeveloped 
mining country the prospector, working at the surface 
with his pick, could uncover bonanzas, are gone. The 
rich deposits to be found hereafter lie not at the surface 
but deeply buried and must be discovered, if at all, by 
the application of geologic principles. 

The preparation of basic three-dimensional contour 
maps, in accordance with accurate engineering stand
ards, is one of the most widely recognized objectives of 
the Geological Survey. Such maps are fundamental 
to accurate land classification, both for national 
defense and for the planning of internal improvements. 
They show the actual shape of the land surface, the 
mountain barriers and the passes through them, the 
streams and other water bodies; dams, reservoirs, 
canals, swamps, and marshes; the location and extent 
of cities and towns, the highways, and the lesser roads 
and trails; houses and other structures; forests, political 
boundaries, and a series of other features-all in their 
proper relations, with correct elevations and on suitable 
scales. They constitute a graphic record of physical 
facts essential to the consideration of all contemplated 
uses of the land. They are of the very essence of the 
successful conduct of modem military operations. 
The rapidity of movement of mechanized and motorized 
forces and the greatly increased range and accuracy of 
modem weapons make accurate maps a vital necessity 
in modem warfare. They are essential for the planning 
and execution of flood-control projects, and river and 
harbor improvements, for the prosecution of power and 
irrigation enterprises, for highway location and con
struction, for forest administration, for city and park 
planning, for drainage, for erosion control, for mineral 
surveys, for soil surveys-in short, for most every type 
of study and development of our natural resources and 
for practically every phase of administration and use 
of the land. 

Since 1888 the objectives of the Geological Survey 
have included investigation of the irrigability of the arid 
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region, to segregate the irrigable lands, and to select 
sites for reservoirs and other hydraulic works necessary 
for irrigation and flood prevention. Then began a 
program of investigatng the water resources of the 
country, including the measurement of the flow of 
streams, the surveys of the ground waters, the studies 
of the qualities of waters obtained from the various 
sources, and other investigations in connection with 
studies of the best methods of water utilization and 
the classification of lands with reference to water use. 
In 1894 the Carey Act (28 Stat. 372) provided for trans
fer of public lands to the States in the arid region. 
These lands were not to exceed 1,000,000 acres in each 
State and were to be reclaimed through irrigation by 
private enterprise. Investigations of water supplies 
for many of the Carey Act projects were made by the 
Geological Survey under cooperative arrangements 
with the States. Under the enlarged Homestead Act 
of February 19, 1909 (35 Stat. 639), more than 
294,000,000 acres in the western public land States 
were classified as nonirrigable. Under the Reclamation 
Act of June 17, 1902, actual construction of irrigation 
projects was authorized. The administration of this 
law was a function of the Geological Survey until1906, 
when the Reclamation Service was established as a 
separate office in the Department of the Interior. 

The act of June 4, 1897 (30 Stat. 11, 34, 36), which 
established by law the principles of the present national 
forest policy for the public lands, provided that the 
Geological Survey should survey and classify the public 
lands theretofore or thereafter designa.ted as forest re
serves. During the 8-year period from 1897 to 1905, 
the Geological Survey examined and classified an area 
of more than 70 million acres in, or with a view to 
inclusion in, forest reserves.• Results were published 
in map and report form. During this period the 
national-forest reserves were expanded to include an 
area of 86 million acres, in accordance with the prin
ciples set forth in the 1897 act. This forest survey was 
discontinued with the transfer of the national-forest 
administration to the Department of Agriculture by 
the act of February 1, 1905 (33 Stat. 628). It was 
revived on a limited scale under the Act of 1\Iarch 1, 
1911 (36 Stat. 961), in connection with purchase,., of 
lands for eastern forests. The Survey determined the 
relations of headwater streams to navigable streams in 
these areas and classified the land surface with respect 
to permeability, storage capacity, and resistance to 
eros10n. 

Under the Stockra.ising Homest~ad Law of Decem
ber 29, 1916 (39 Stat. 862), the Geological Survey bcgan 
a classification of lands in the public domain to deter
mine its suitability for granting homest~ads. This bw 
required a classification not only of vacant public lands 

• St'e PublicaliOtte of tlo4 Gto/Oflicol Sun>tr, op. til., p. 5:1 
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but of dependent range lands involved in applications 
for additional homesteads. The classification was 
made to determine that such lands were nontimbered, 
nonirrigable, chiefly valuable for grazing and raising 
forage crops, and of such character that 640 acres were 
reasonably required for .the support of a family. The 
public-land policy inherJnt in that law has been modi
fied by the so-called Taylor Grazing Act of June 28, 
1934 (48 Stat. 1269), and the land-classification activity 
under both laws has been transferred to the Division of 
Grazing. During the period from the enactment of 
this law and the enactment of the Taylor Grazing Act, 
the Geological Survey classified 119,339,332 acres. 
Much of the data is available in published land
classification maps.2 

The definite classification of public lands as mineral 
or nonmineral in character became an urgent adminis
tra.tive necessity in the Department of the Interior 
with its adoption, in 1906, of the policy of withdrawing 
from entry lands known or suspected to have value for 
coal, oil, gas, phosphate, potash, or nitrates, until 
such value could be appraised.· Overnight, practically, 
the mineral or nonmineral character of each legal sub
division attained an importance in the disposal of 
Federal lands which has increased both in scope and 
detail in subsequent years. The early withdrawals were 
from all forms of filing, entry, selection, location and 
disposal, and, for a time, the classification and restora
tion of the lands affected was a necessary precedent 
to their us~ and occupancy for any purpose. Because 
~he task of examining and classifying the vast areas 
under withdrawal (about 150 million acres in the aggre
gate) was impossible of accomplishment on short 
notice, serious interference with settlement and de
velopment under the agricultural land laws was un
avoidable. Such interference resulted in the enactment 
of the so-called separation acts, of which there are 
several, in the period 1909 to 1912. These acts per
mitted the acquisition for agricultural purposes of 
withdrawn or classified mineral lands with retention in 
the Government of the mineral title and exploitation 
rights involved, and practically eliminated the element 
of urgency from the classification of the areas then re
maining withdrawn. Between July 1906 and July 
1915, from 18 to 25 field parties of the Geological Survey 
were engaged each year in the investigation of areas 
under mineral withdrawal in the public land States. 
In that period, some 92,000,000 acres were classified as 
to coal, nearly 5,000,000 acres as to oil and gas, ·about 
4,000,000 acres as to phosphate rock, 3,200 acres as 
to potash, and some 560,000 acres of Northern Pacific 
Railroad grant land and 4,900,000 acres of Indian land 
were classified as to metalliferous minerals. At the 
end of that period, 48,000,000 acres remained with-

t See Publicatitl'IIB of the Geological Survev, op. cit., p. 53. 
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drawn awaiting classification as to coal, 4,800,000 acres 
as to oil and gas, 2,700,000 acres as to phosphate rock, 
and 342,000 acres as to potash 

During the period of preparedness for and participa
tion by the United States in the World War (1915 
through 1918) mineral classification activities practically 
ceased in the Geological Survey for want of funds and 
personnel for their prosecution, and since 1920 only 
nominal progress has been made annually in classifying 
the areas that remained withdrawn in July 1915. 
With the wholehearted adoption by the Government 
in 1920 of the policy of leasing, instead of selling, its 
holdings of mineral fuels and mineral-fertilizer materi
als, new forms of mineral classification were required to 
meet the administrative needs arising under the mineral 
leasing laws. These include: (I) the discrimination 
between lands that are properly subject, on the one 
hand, to prospecting, and, on the other hand, to 
immediate lease without prior prospecting; (2) the 
recommendation of appropriate leasehold areas and 
lease terms; (3) the promulgation of definitions of the 
"known geologic structure" of producing oil and gas 
fields; and (4) the making of a variety of findings as 
to the structu'i-al situation and relation of different 
parcels of land, sought by the same applicant, as to 
the probabilities of conflict in the simultaneous exercise 
of agricultural rights and mineral development rights 
on the same land, and as to the actual value for purposes 
of mineral development of lands entered under the 
nonmineralland laws. 

Although the volume and urgency of the mineral 
classifications required for leasing-law administration 
have to a considerable extent monopolized the available 
classification facilities in recent years, incidental 
progress has been made, nevertheless, in the reduction 
of the areas that were withdrawn for mineral classifica
tion more than a quarter of a century ago. As of June 
30, 1939, outstanding withdrawals for coal aggregated 
26,800,000 acres; for oil and gas, 4,900,000 acres; ft'r 
oil shale, 6,000,000 acres (withdrawn in 1930); for 
phosphate, 1,900,000 acres; and for potash, 9,400,000 
acres (mostly withdrawn in 1926). 

Thus, the land-classification work of the Survey has a 
two-fold objective, one to furnish information needed 
for the wise administration and conservation of the 
natural resources of the public lands under jurisdiction 
of the Department of the Interior, and the other to 
furnish information concerning the natural resources of 
the national domain. Its activities not only cover 
all of the continental United States but are extended to 
the island and territorial possessions of this country. 
The Survey work was extended to Alaska by a special 
congressional appropriation in 1895. But owning to 
the mnoonitude of the problems there involved, the 
available energies have been largely expended in 
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reconnaissance investigations with detailed surveys 
applied only where warranted by progress in develop
ment of the resources in that territory. 

Type of Work 

The land-classification work of the Geological Survey 
consists of field surveys to obtain basic information 
concerning land resources and the presentation of such 
information in the form of maps and reports especially 
for administrative purposes but also for general tech
nical and nontechnical use. The field surveys involve, 
first the making of base maps, and second the acquisi
tion of information on the natural resources of the areas 
mapped. 

The topographic base maps show by distinctive sym
bols the surface configuration; works and structures, 
such as roads, trails, railroads, bridges, ferries, buildings, 
churches, cities, towns, villages, canals, pipe lines; 
civil boundaries and monuments; drainage; such 
features as overflowed land, marsh, and timber land; 
hydrographic features, such as shore lines and depth 
curves; aids to navigation; and military features. 

The geologic work involves a determination as 
accurately as possible by geologic mapping and struc
tural and stratigraphic observations, the known reserve 
supplies of the mineral fuels and the metallic and non
metallic minerals of the country and the geologic 
conditions that serve to guide the search for new sources 
of supply. The geologic work is conducted chiefly 
under eight categories here named, which indicate the 
wide diversity of the types of work: (l) areal and non
metalliferous geology, (2} metalliferous deposits, (3) 
fuels, (4} iron and steel metals, (5} glacial geology, (6} 
chemistry and physics, (7} paleontology and stratig
raphy, and (8) geophysics. 

The work in areal and nonmetalliferous geology furn
ishes information concerning availability and suitability 
of nonmetallic minerals of increasing importance in 
building and highway construction, in fertilizers, 
and many industries. The areal geologic work 
is one of the best helps in land-use planning, in that it 
furnishes information concerning the distribution of 
different rock formations underlying the land as well 
as their attitude and structure. The work in fuels 
deals with the three indispensable, closely related 
sources of energy, coal, petroleum and natural gas, with 
their separate geologic backgrounds and problems. 
Iron and steel metals and other metallic minerals are 
not replaceable to any great extent and search for new 
supplies is constantly being made. The studies of 
glaciers and glaciation yields results applicable to land 
use in many ways through the disclosure of soil char
acteristics and as an aid in finding supplies of road and 
other construction materials. Chemical and physical 
studies aid the geologist in interpreting field and labora-
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tory studies of the relations of ore deposits to their 
associated minerals and rocks. Studies of paleontology 
and stratigraphy are basic to geologic philosophy in 
their bearing on time relations and geologic history. 
Without such interpretations, the search for new sup
plies of ores would be seriously hampered. The geolog
ical observations are supplemented by geophysical 
investigations which are aids in extending the range of 
knowledge of the nature, structure, and distribution of 
earth materials. 

The information acquired through these several types 
of work on the geology and mineral resources of the 
United States permits the Geological Survey to serve 
as an efficient clearing house for full and accurate 
reports for planning programs of land settlement; water 
supplies for domestic, agricultural, and industrial 
requirements; soil conservation; flood control, building 
and highway construction; agricultural; and other 
industrial activities. · 

Water is probably the most valuable natural resource 
and is essential in any land use. In addition to the 
direct uses of water, important as they are, there are 
also the limitations which the availability of water im
poses upon the utilizat:on of other natural resources, 
involving the stability of regional and national develop
ment. Water determines the limits of agriculture by 
irrigation and of the practicable operation of mines 
of all kinds. It controls the location and size of all 
power plants and industrial developments, and even 
the rates of growth and the ultimate sizes of towns and 
cities. 

The limitation ·which the supply of water exercises 
on agriculture by irrigation is obvious. The extent of 
arable arid land is greater than the amount of water 
available for its economic reclamation. It is also obvious 
that the amount of water power which can be gener
ated at any site or in any region is directly related to the 
quantity of water and to the head or fall which can be 
utilized. It must also be recognized that steam power 
plants are limited in capacity by the amount of avail
able water; that from 600 to 1,000 tons of water are 
needed in the condensers for each ton of coal burned; 
that mine-mouth power plants are possible only if 
there is a nearby river; that it may be practicable to 
haul coal for generating power, but that it is eco
nomically impossible to haul the water needed for the 
operation of steam power plants; that industries are 
established in regions of ample and suitable water 
supplies for the particular industrial processes which 
may be involved; that the capacities of industrial 
plants are limited by the quantities of suitable water 
which may be obtained; and that the sizes of towns 
and cities are limited by the supplies of watt.>r which 
may be made a\·ailable for domt.>stic and municipal 
purposes. 
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The program of the work of the Survey concerning 
this resource includes an inventory of surface waters 
and the determination of the run-off characteristics of 
the important watershed areas of the country. Thus, 
a determination is made of the differences in run-off 
from place to place; the variations from day to day, 
month to month, and y~r to year; the average run-off 
and the range of the variations from the average; the 
time of occurrence; the characteristics of the water 
supply in times of floods and droughts; the amount of 
silt transported by the stream; the facilities available 
to prevent land damages and losses incident to erosion, 
floods, and droughts; and the opportunities for water
power development and regulation of stream flow for 
navigation and irrigation. All of these factors should 
be taken into consideration .in planning for economical 
and efficient land use. Information is obtained regard
ing specific floods, droughts, possible water power 
development, and general water use. Investigations 
are made of relations of rainfall and other climatic 
factors to stream flow and water supply with a view to 
developing fundamental information requisite to wise 
development of the land and water resources. Studies 
also are made to determine the quality of water for 
domestic, livestock, and commercial purposes. During 
recent years about 2,000 samples of surface and ground 
waters have been analyzed each year. 

The studies of ground-water resources include the 
mapping and description of the water-bearing forma
tions, their· depth below the surface, and the quantity 
and quality of the water that they yield. Studies are 
made of the form of the water table, its fluctuations 
and depth below the surface, areas of artesian flow, the· 
head of the artesian water, the quantities of different 
mineral substances dissolved in the water, which affect 
its use, and the areas of fresh and salt water, or hard 
and soft water. The studies of the ground waters relate 
to the use of the land for irrigation with water from 
wells and its use for domestic and public water supplies, 
industrial water supplies, water supplies for livestock 
on farms and range lands, and water supplies for 
travelers in the desert regions. 

Methods 

Land-classification procedures adopted by the Geo
logical Survey vary according to the objective of the 
classification and to the scientific progress in instru
mental facilities available for the classification. For 
many of these objectives, instruments and methods 
have been originated and developed in the Survey 
which are today used throughout the world. The stu
dent of land classification will find, in the records of 
the Survey, land classification methods for studying 
practically every known physical characteristic of the 
earth. 

National Resources Planning Board 

The methods for the preparation of topographic 
maps are set forth in Survey bulletin No. 788 printed 
in 1928 and now undergoing revision. As defined in 
this bulletin, a topographic map is a representation on 
paper (1) that is designed to portray certain selected 
features of a section of the earth surface plotted on 
some form of projection and to a certain scale; (2) 
that primarily depicts the relief of the country mapped, 
but shows also its drainage and cultural features; and 
(3) that delineates all features in true latitude and 
longitude. The maps are printed on different scales 
depending upon the character of the land-use problems 
of the area surveyed, a small scale being used where 
the problems are of minor public importance, such as 
in remote mountain and desert regions; a large scale 
where problems of great public importance exist; and 
an intermediate scale where the problems are of aver
age public importance. The surveys of topographic 
maps are controlled horizontally by means of locations 
determined either by theodolite triangulation or by 
transit traverse or both. These surveys are controlled 
vertically by means of elevations established by lines of 
spirit levels. 

Supplemental horizontal control and planimetric 
details may also be obtained by means of aerial photo
graphs. Figure 5 is an aerial photograph of an area 
and a corresponding topographic map developed in 
part from the photograph. 

The application of aerial photography to the prepa
ration of planimetric and contour maps is regarded as 
the greatest modern advance in mapping methods, 
because of the reduced field costs and increased ac
curacy obtainable in the resulting map. Considerable 
experimentation has been necessary in the design of 
instruments and the development of a compilation 
process that will use aerial photographs advantageously 
for mapping. This experimentation is still in progress 
and the instrument and methods now in use may be 
expected to undergo many changes as experience in the 
comparatively new art accumulate. 

An air photograph, with few except~ons, is not a 
perfect representation of the terrain and a series of 
photographs cannot be directly assembled into an 
accurate map. Rather, each air photograph is a per
spective view of the terrain and is subject to all the 
vagaries of dimension of any perspective drawing 
although the distortions may pass unnoticed until 
accurate measurements are attempted. It is, however, 
this feature of aerial photographs that permits the 
measurement of relief and the construction of contour 
maps therefrom. As previously mentioned, the distor
tions of a photograph will usually pass unnoticed 
because of their small magnitude. For the same reason, 
instruments to utilize photographs in map making have 
to be extremely accurate and precise in order to measure 
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the small quantities involved within the tolerances 
necessary for their economic use. Such equipment has 
been very costly, and its development in this country 
has been very slow because of the limited market in 
prospect. On the other hand, European countries with 
their ever-present military problems have done most 
of the pioneer work in this field. 

The recent development of a successful optical type 
of apparatus employing stereoscopic principles has at 
last made possible the practical use of photographs for 
contour mapping at a reasonable cost. The use of this 
method is now being extended as rapidly as funds for 
apparatus are available and personnel can be trained. 
In the light of present knowledge there will always be 
varying amounts of field work necessary for the com
pletion of maps of any area. In areas of low relief 
and small contour intervals it is improbable that 
photographic methods will ever completely supplant 
field surveys. A forthcoming bulletin now in prepara
tion in the Survey explains in detail the various com
pilation methods in use by the Geological Survey for 
the preparation of planimetric and contour maps from 
aerial photographs. 

The methods employed in connection with geologic 
work, in the field and in the laboratory, are as varied as 
are the types of investigations undertaken and the· 
types of problems that are encountered; they include 
all phases of geology as well as many phases of the allied 
sciences, chemistry, physics, and biology. In the field, 
aerial photographs are of great aid in geologic mapping, 
and are increasingly used in this work. Figure 8 is one 
of the photographs with the geology of the area shown 
below. 

The picture shown is a part of a single vertical photo
graph, one from a sequence of about 1,000 such pictures 
covering a part of the Shoshone National Forest in 
northwestern Wyoming. In the photograph, one's 
position on the ground could be determined from such 
prominent points as at a bend in the road or at stream 
intersections, and with a little practice individual trees 
could be recognized by their relative position to other 
objects on the surface of the ground. A geologist can 
use the photograph as a planimetric map or base on 
which to map the different kinds of rock formations. 
The strata included in the area covered by the photo
graph are not horizontal, but are inclined or dip down
ward toward the bottom of the picture at an angle of 
about 15 degrees. The oldest (lowest) formation ex
posed at the surface is the Amsden formation. It is 
overlain by the Tensleep sandstone and the Embar for
mation, which may be oil-producing when favorably 
situated beneath the surface. Above them is the 
Chugwater formation, which is about 800 feet thick and 
is commonly known as the "red beds." They are over
lain by the Sundance formation and above that the 
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Morrison, which is the youngest (highest) formation 
shown in the picture.. Not only geologic formations, 
but also coal beds, phosphate horizons, or, as shown in 
this particular photograph, the position of a thick bed 
of gypsum can be readily and accurately mapped. 
The·gypsum bed occurs at the top of the Chugwater 
formation, and although the mapping was not done 
primarily to show the distribution of the gypsum, 
nevert.heless, the map can be used for that purpose, if 
desired. 

The personnel conducting the geologic investigations 
are specialists and their methods of work are modified 
from time to time with the growth of geologic knowledge 
and the progress of geology and the allied sciences. 
For the use and convenience of the Survey's specialists 
and also the public a technical library in which is as
sembled national and world-wide information concern
ing geology and related subjects is maintained in the 
North Interior Building, in Washington, D. C. 

The methods used in the inventory of surface waters 
are described in detail in a manual, Stream Gaging 
Procedure, now in preparation for publication. As de
fined in a preliminary draft of this manual, "the flow 
of a stream, or 'the discharge,' is the quantity of 
water flowing past a selected cross section of a channel 
in a unit of time." Records of discharge are usually 
obtained from records of stage by means of the "stage
discharge relation." The stage-discharge relation for 
a gaging station is determined by means of current
meter measurements made at different stages from low 
water to high water. The records of stages, therefore, 
are basic data for use with the results of current-meter 
measurements in obtaining records of discharge. 
About two-thirds of the 3,800 or more stream-flow 
measurement stations maintained and operated by the 
Geological Survey are equipped with automatic record
ing instruments for obtaining continuous records of 
stages of the water surface. Figure 9 shows a typical 
structure used in obtaining records of river stages on 
the Potomac River at Paw Paw, W. Va.3 

The procedure for the classification of the public 
lands is outlined in detail in bulletin 537, The Classifi
cation of th~ Public Lands, published in 1913. Subse
quent to the publication of this bulletin, new legislation 
has revised the methods of disposal of the public lands, 
mainly by substitution of a leasing system for minerals 
with the payment of royalties to tl1e Federal Govern
ment. The classification procedures have been rcvisl'd 

a Descriptions or methods used in determinations or flood diseharges ace rontai~d 
In Water-Supply Papers 798, m, and 800, Till FIDOIU of MarcA 1936, and In Water· 
Supply Paper 816, Major Tau Flood• of /936. 

The methods used ror the analysis of water samples ace described in Water-Supply 
Paper 596h, N- 011 Pradi<al lhler A1111lrlil (11137). Some or the methods used in 
the ground-water sun-e)'S ace described roncisely in Water-Supply Pap& 63Sc, 0..1-
liJUI of MrlhOIU for &timGtinl Groltnd-Waur Suppliu (1932), and in Water-Supply 
Paper 838<1, Ground Watu ill 1M l'nit<d Statt~. A Sum""'l'f (1939), and in m~ detail 
In a mimeographed manual iRsued In 193S. 
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Embar formation 

FIGURE ~.-Aerial Photograph and Corresponding Geologic Map Showing a Portion of the Shoshone National Forest in Northwestern 
Wyoming 
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accordingly. As a result of the new legislation, the 
development of the mineral deposits on the public do
main involves a direct Federal supervision of operations 
of private industry to insure adoption of adequate safety 
precautions for employees, to insure maximum obta.in
able recovery of mineral values and to fulfill the royalty 
obligations of the Federal GovcrnmP-nt. The accom
plishment of these objectives requires the maintenance 
in the field of a trained personnel having expert knowl
edge of the accepted engineering methods and practices 
for development of mineral lands to enforce regulations · 
for proper procedures approved by the Secretary of the 
Interior. As a further precaution against waste of 
natural resources, the operator is required to post ade
quate surety bonds to indemnify the Federal Govern
ment for any loss that may result from violation of the 
regulations. 

The grazing classifications were ini
tiated following the enactment of the 
stock-raising homestead law of 1916 
and were predicated upon the theory 
that the density and type of the climax 
growth of native vegetation affords an 
integrated characterization of all the 
natural growing conditions determina
tive of the utility of the land surface. 
This theory is sound for the western 
range lands, but in using this method 
of classification it is imperative to 
avoid erroneous conclusions based on 
observations in an area where unusual 
drought, cultivation, overgrazing, fire, 
or accelerated erosion has altered the 
density or association of vegetative 
species that characterize normal grow
ing conditions. 

Cooperation 

I 
r, . 
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Iu a communication to a State geologist, in 1880, the 
first director of the Geological Survey said: "The direc
tor desires to announce to you that he urges the in
auguration and continuance of State surveys and wishes 
to cooperate with them to the mutual advantage of 
both." This basic policy of the Geological Surny 
guides its relations with other scientific organizations 
today as it did 60 years ago. Support of State surveys 
and cooperation with them, to the end that there may 
be coordination in purpose and in results achieved, is 
predicated upon a realization (1) that the problems 
awaiting solution in the field of geology and in other 
fields occupied by the Geological Survey are almost 
unlimited and (2) that all the energies, local, State, and 
National, that can be marshaled for their solution and 
for the services that can be rendered to mankind 
through research in these fields will be totally insuffi-

The Geological Survey's land activi
ties are materially aided through coop
eration with other organizations, such 
as the Bureau of Mines, Bureau of 
Reclamation, the Office of Indian 
Affairs, the National Park Service, and 
the General Land Office, of the Interior 
Department; the Tennessee Valley Au
thority; the Public Works Administra
tion; and the War and Navy Depart
ments. In addition, much work in 
geologic and water resources in,·estiga
tions and topographic mapping is con
ducted in cooperation with the State 
Geological Surveys and other organiza
tions of many States, counties, and 
municipalities. FIGURE 9.-Typiral Structure rsed in Obtaining Records of Ri\·er Stages 
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cient to accomplish the progress that should be made. 
In 1884 an agreement was made between the Geological 
Survey and the Commonwealth of Massachusetts for 
cooperation in the preparation of topographic maps of 
that State, the costs to be shared equally between the 
State and Federal Government. Many such agree
ments, involving topogtttphic mapping, investigations 
in many of the fields of geology and the study of water 
resources, have since been executed. Within the past 
two decades particularly, this method of financing work 
that both the individual commonwealths and the Fed
eral Government desire to have done has been used 
extensively 11nd has become a definite policy recognized 
by Congress in the annual appropriation acts. 

Form of Results 
· The topographic maps are published in quadrangle 
units. State maps and maps of the United States on 
several different scales have been compiled. Occa
sionally, other irregular unit areas are mapped for some 
special land-classification purpose. The standard 
scales of the regular topographic maps are 1:31,680 or 
1 i.D.ch equals %mile; 1:62,500 or 1 inch equals nearly 
1 mile: 1:125,000 or 1 inch equals nearly 2 miles. More 
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tha.n 4,000 such maps have been printed on paper 
having a uniform size of about 16% by 20 inches. 
Figure 10 shows the areas for which topographic quad
rangle maps have been completed. 

The State base maps are compiled on a scale of 
1:500,000 or 1 inch equals nearly 8 miles as preliminary 
bases for the international 1:1,000,000 topographic 
maps. The general United States base map is com
piled on the scale of 1:2,500,000 or about 1 inch equals 
40 'miles. 

The results of the Survey work relating to classifica
tion of mineral lands from 1880 until1901 are published 
for the most part in 22 annual reports of the Director. 
Beginning in 1902, the results of that work have been 
published chiefly in professional papers and bulletins. 
A total of 186 professional papers and about 900 bulle
tins have been published to date. Additional material 
is printed in monographs, 55 of which have been pub
lished since 1890. Two hundred and twenty-five 
folios of a-geologic atlas of the United States covering 
quadrangles corresponding to the topographic atlas 
sheets have also been publi~hed. Much advance 
information is made available in mimeographed cir
culars and preillninary maps. Many wall maps that 

STATUS OF TOPOGRAPHIC MAPPING 

IN THE 

UNITED STATES 

January 1,1939 

FIGURE 10.-Status of Topographic Mapping in the United States 
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are not accompanied by reports are published. These 
include a map of the United States and also separate 
maps of Texas, California, Oklahoma, and Louisiana 
which show by colors the location of the oil and gas 
fields. Another map is one of the United States show
ing by colors the outlines of the areas containing anthra
cite coal, bituminous coal, and other ranks of coal. 
Outstanding among the maps is a colored geologic map 
of the United States issued in four sheets, each 27 by 
47 inches, whlch, when trimmed and pasted, makes a. 
single sheet, 51 by 90 inches. The more recently pub
lished geologic maps of the States include those of 
Wyoming, Oklahoma, New Mexico, Colorado, and 
Texas. In addition to the official publications many 
papers are printed in professional and technical journals 
and many reports are turned over to the cooperating 
State Surveys and other cooperating organizations for 
publication. 

The records of stream flow, the reports on ground 
water, and the quality of water, studies of floods and 
droughts, and other hydrologic reports, are published 
in Water Supply Papers, of which about 850 have 
been issued to date. Special land-classification reports 
are prepared for use in the administration of the public
land laws and the supervision of mineral prospecting 
and development of the public lands. These reports 
are not published, but the land-classification informa
tion contained therein, in general, is made available to 
any party owning an interest in the involved land. 
For the purpose of preparing these reports, complete 
index records are maintained showing all available 
land-classification information about the public-land 
States with reference to mineral and water resources. 
These activities are directed toward protection of the 
public lands from improper use, and aiding the timely 
development of their natural resources. When mines 
are opened or wells are drilled on the public lands, the 
physical conditions governing the occurrences of min
eral deposits are determined and proper technical 
methods and practices are required of the operator to 
avoid injuries to workers, damage to the mineral values 
of the Federal lands, and payment of the proper rents 
and royalties due the Federal Government. 

The power-site classifications are effectuated by orders 
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of withdrawal under which public lands valuable for 
power or reservoir purposes are reserved until required 
for those uses. Thus, ·conflicting uses for a less valu
able purpose can be prevented. These orders are 
posted on the tract-book records of the General Land 
Office, and are further discussed in the sect!on concern
ing that bureau. 

The Survey publications, other than topographic 
maps, are listed in the index Publications of the Geological 
Survey, whlch is printed by the Government Printing 
Office for distribution by the Superintendent of Docu
ments. 

Personnel 

Appointments of personnel in the professional and 
scientific services and in the clerical-administrative
fiscal services of the Geological Survey are made from 
the lists of eligibles certified by the Civil Service Com
mission. Vacancies in the higher grades are nearly 
always filled by promotion of experienced persons 
selected from the lower grades; therefore, new appoint
ments, especially in .the professional and scientific 
services, are generally made in the lowest, or entrance, 
grades. A position may be filled by transfer from 
another Government agency if the applicant's request 
for transfer is approved by such agency and by the 
Civil Service Commission and the qualifications of the 
applicant meet the requirements of the work. A 
vacancy may be filled by the reinstatement of a former 
employee if the person is eligible for reinstatement 
under civil service rules and regulations. A vacancy 
may occur because of promotion, resignation, transfer, 
or death, or because of an increase in the work of any 
district or branch division. One of the recognized 
requirements for qualification for an appointment in 
the junior and hlgher grades in the professional and 

. scientific services of the Geological Survey is that the 
applicant shall be a graduate of a professional or 
scientific school of recognized standing. The personnel 
generally specialize in some particular branch of Survey 
work, and thus become trained experts and authorities 
in their individual fields. The Civil Service staff of 
the Geological Survey includes approximately 1,500 
persons. 



CHAPTER IX. NATION-WIDE FOREST SURVEY OF THE 

Land Classification in 'the 
Forest Service 

FOREST 

In .the discharge of its responsibilities, the United 
States Forest Service uses land classification of several 
kinds and degrees of intensity. 

In formulating a Nation-wide plan for national forest 
acquisition, for example, a broad scale classification 
of the Nation's forest· land is necessary. In this 
classification, a distinction is made between those 
forest areas where the general welfare will be best 
served by Federal ownership, and those where it will 
be best served by private, county, or State ownership. 

In the administration of the national forests, land 
classification is also carried on as a part of the man
agement plan for each forest. The land classification 
in this case consists in delineating areas within the 
forest and designating them for particular types of 
treatment. 

The Forest Service classified the land in the western 
national forests so as to show the few areas which 
were suited to agricultural settlement, and therefore 
could be alienated under the Forest Homestead Law, 
of June 11, -1906. 

About 10 years ago Congress passed legislation for 
a Nation-wide inventory of our public and private 
forest resources and an economic anaylsis of the facts· 
concerning their condition, utilization, and growth. 
This work, known as the Nation-wide forest survey, 
although not commonly t~ought of as land classifica
tion, can be said to fall within. the scope of a broad 
definition of that term. 

Objectives of the Nation-wide 
Forest Survey 

The Nation-wide forest survey is undertaking to 
provide the information for both public and private 
ownerships which will help in the formulation of policies 
and measures to keep the Nation's forest land produc
tive, and to insure a continuous supply of wood to meet 
the Nation's requirements. Three major groups of 
activities are carried on by the Forest Service to further 
this objective and to obtain full benefit of the forests in 
conserving soils and waters, and in preserving the social 
values of the forests. These are: (1) the protection 
and administration of national forests, (2) research on 
problems in forest and range management, on the uti
lization of wood, and on supplies of and demands for 
forest products for all forest lands, and (3) cooperation 
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with States in the advancement of forest protection and 
forestry practice on State and privately owned land. 

The. Nation-wide forest survey falls in the research 
group and will furnish for the first time by actual field 
studies, facts and figures for the whole of the existing 
600 million acres of forest land. The· analysis and inter
pretation of the information will provide a basis essential 
to forest policies and programs, local, regional and 
national, public and private. These policies and pro
grams relate to: 

1. Proper balance of forest growth and depletion to build up 
growing stock and bring into effect sustained yield; 

2. Correlation and distribution of industrial requirements 
with thl' growth capacity of the forest land tributary to proposed 
ard existing establishments; 

3. Principles to guide the public acquisition of land for forest 
purposes; 

4. Land rehabilitation programs and regional resource de
velopment, such as that undertaken by the Tennessee Vnlley 
Authority; 

5. The establishment of permanent communities for the people 
dependent for livelihood upon forest productivity. 

More specifically the objectives of the Survey are 
to make an authoritative Nation-wide study to de
termine: 

1. The extent, location, and condition of forest lands, and 
the quantity, kinds, quality, and availability of timber now 
standing on those lands; 

2. The rate of depletion through cutting, fire, insects, disease, 
and other causes; 

3. The current and probable future rate of timber growth 
and the productive capacity of our forest area; 

4. The present and probable future requirements for forest 
products in different parts of the country by all classes of 
consumers, including major industries; 

5. The relation of these findings to one another and to other 
economic factors as a basis in formulating both public and 
private policies, principles, and plans of forest-land management 
and use. 

Methods and Technique 
Because of the size, importance, and wide ramifica

tions of the project, special consideration was given to 
working out in advance as many details of the study 
as possible. This included a thorough review of 
methods used abroad to determine their applicability 
in this country and full use of the consulting services of 
research leaders from the Washington and regional 
offices of the Service and from outside the Service. 
Under this guidance, field and office procedures were 
worked out so that regional and national objectives 
and conditions were satisfied and the results could be 
made to fit together into a national whole. 
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Field Work 

The current chart attached shows the size of the 
undertaking, the location of field work, and the progress 
to January 1, 1940. Forest experiment stations are 
responsible for the local direction of the Survey. The 
work was begun in the Pacific Northwest in 1930. In 
succeeding years it has been extended to the N orthem 
Rocky Mountain, California, Lake States, Southern 
and Appalachian regions. 

In the West, where the last great reservoir of virgin 
t.imber is located, the Survey technique rests primarily 
on the "compilation" method. This method, which 
was thoroughly tested before it was applied, consists of 
compiling and interpreting existing timber cruises both 
public and privatt'. These cruises are subjected to 
intensive review and to a field check as a means of 
adjusting them to survey cruising standards. For the 
uncruised areas an independent inventory is made. 
Under the "compilation" method it is possible to prepare 
detailed forest-type maps which are especially valuable 
in forest planning as a supplement to the timber 
volume and area. facts. Forest growth is determined 
from normal yield tables by adjusting the results to 
correspond with the degree of stocking occurring on 
the areas under consideration. 

East of the Great Plains, where the virgin timber is 
mostly cut-out, a different technique is necessary. 
Satisfactory timber cruises, essential to the compilation 
method, are not available for the remaining old timber, 
and only few have been made for the vast areas of 
second growth. Here, after careful checking for 
sufficiency and accuracy, the "line-plot" method which 
is being used in Finland and Sweden in comparable 
work was adopted. Under this scheme an area is 
gridironed by parallel compass lines 10 miles apart and 
extending as nearly at right angles to stream courses as 
possible. Sample plots, a quarter- to a fifth-acre in 
size, are taken at 10-chain intervals along these travel 
lines. On these plots detailed information is obtained 
and recorded, indicating whether the plot is farm or 
forest land; the kind, volume, age, growth, quality, 
condition, and type of timber when present; the fire 
damage and degree of erosion; and other pertinent facts 
bearing on forest production such as disease, site, and 
stocking in reproduction sizes. These plots are con
sidered a representative sample of the entire area and 
from them, total figures are computed. Relative 
accuracy of the information is computed by statistical 
methods and by comparison with more intensive cruises 
and cutting operations when these are available. Only 
generalized type maps are practicable under this plan. 
Forest growth is computed from increment borings 
obtained on the sample plots, thus providing basic 
measurements not only for calculating the increase in 
volume but also for determining the movement, as a 
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result of growth, of the various sizes of trees from their 
present diameter classes to the next higher diameter 
classes. · 

Raw material supplies required by the forest indus
tries as a. whole are determined in much the same wav 
in all regions: by visiting all the larger plants, pole and · 
pile operations, etc., and by sampling the smaller ones. 
The total number of plants is determined from NRA, 
independent counts, and other records. The require
ments for sawlogs, pulpwood, poles, piles, etc., are 
then translated into the volume of trees rPquired to 
meet them. This requirement is called the cutting 
drain or depletion. 

The determination of national requirements, both 
present and prospective, for lumber, timber, and other 
forest products is being conducted on a country-wide 
basis from Washington. This phase of the study yields 
information showing the national volume of wood 
required and the probable trends in use. These data 
are then broken down for smaller areas and specific 
items as found necessary. To carry out this part of 
the work, it was necessary to develop special tech
niques to guide the collection, analysis, and inter
pretation of data.. Probably the most difficult of all 
was the task of correlating the information on forest 
products consumption with the variable factors which 
affect it, such as population increase, swings in business 
cycles, and changing modes in building construction. 

Office Work and Reports 

The final Survey publication, several years in the 
future, will be national in scope. But interpretative 
analysis to this specific end was necessarily allowed to 
lag behind field activity in the early stages of the 
study, because of the desire to make all possible field 
progress with the available funds and to cover fairly 
large areas before attempting to formulate forest and 
land-management policies. Nevertheless, as tl1e study 
advanced, impelling demand for forest facts sprang up, 
making it desirable to prepare preliminary releases as 
the information became available. These releases, 
now totaling more than one hundred and fifty, include 
unit, State, and regional reports on the timber supply 
situation, and several reports treating the wood require
ments phase. This is considered a. necessary sen~ice 
to the public, and State and Federal agencies, even 
though it slows down preparation of the final reports. 
To satisfy this need and to provide also for regular 
survey analysis, two general methods of handling surwy 
data. are in use. 

In the lVest, under the "compilation" method field 
information is tabulated in large folders and all special 
assembly and compilation of data is done by hand. 
In the East, under the "line-plot" method, punch 
cards and machine tabulation are used extensin-ly. 
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For the South, information has been recorded on some 
three million cards. The use of punch cards facilitates 
computation and analysis, reduces work, and provides 
for the assembly and compilation of data for any area 
desired. 

· Now that the primary field work is nearing completion 
in the Northwest; Lake\~tates, and the South, effort 

· is being directed to the linal unit, regional, and State 
reports, and to keeping the survey up to date. 

Current Status of the Investigation 

As originally conceived in 1930, a 12- to 15-year 
period was estimated as required to cover the vast 
area of forest land in the United States. More than 
half of this period has elapsed and one-half of the 
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forest area has been covered by field work (fig. 11). 
The report preparation, however, is about two-thirds 
finished for the area actually studied, which means 
that less than half of the entire job, including both 
field and report work, is completed. That such prog
ress has been made on so large an undertaking has 
been due, in large measure, to special grants of emer
gency funds no longer available, which accentuates the 
necessity of larger regular appropriations if the work 
is to be completed in the allotted time. Amendment 
of section 9 of the Act of May 22, 1928, now pending 
in. Congress, is necessary before larger appropriations 
can be made. 

Experience to date indicates that first-cost estimates 
for the project were too modest, as was the anticipated 

Fl ELD STATUS OF FOREST SURVEY - JAN. 1-1940 
(DIAGRAMMATIC OF MAIN FOREST AREAS) 

~FIELD WORK COMPLETED 

- Fl ELD WORK NOT STARTED 

For the United States: Field Work one-half completed; Office Analysis about 
two-thirds finished for the area covered. 

FIGURE 11.-Field Status of Nation-Wide Forest Survey, January 1940 
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use of the information once it became available. The 
large amount of time that would be taken away from 
regular work to satisfy the demands for forest survey 
data as obtained was also very much underestimated. 
Expenditure so far per forest acre covered has amounted 
to about 1.4 cents. At this rate, the total cost will 
run over 6 million dollars, which seems large, but 
actually is small when it is realized that one-third 
the total land area of the United States and about one
half the total of really productive land is forest land, 
and that our forest area is five times that of Sweden, 
Norway, and Finland combined. 

In more detail, the progress and status of the timber 
inventory phase, by forest experiment station region, 
is as follows: 

Pacific Northwest: Field work finished, reports possibly two
thirds completed. Work to keep the survey up to date required. 

Northern Rocky Mountain: Field work one-half finished; 
well started on reports. 

Lake States: Field work completed; reports possibly one-half 
finished. Work to keep the survey up to date required. 

Southern: Field work nearly finished; reports about two-thirds 
complet-ed. Work to keep survey up to date required. 

California: Forest type mapping only; timber cruising, growth, 
and depletion, not yet started but type maps now being prepared. 
Will speed up this phase when started. 

Appalachian: Field inventory and forest land-use study one
half completed; data computation in progress and report work 
well started. 

Plains States: Some generalized work done; South Dakota 
and Kansas have been examined in the field by extensive methods. 
A report has been prepared for South Dakota and KansaR. 

2365111-41--1 
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Reference to the attached chart will indicate the 
remaining regions to be examined. In the West these 
are California, Interinountain, Rocky Mountain, and 
Southwestern; and in the East, Central States, Alle
gheny, and Northeastern. It is estimated that the 
remaining untouched areas contain some 300 million 
acres of forest land, part farm woodland and part 
industrial and other forest land, or about one-half our 
total forest area. 

The forest products consumption and requirements 
phase for the entire country is slightly more than one
half complete. The remaining work is principally office 
analysis, interpretation of data, preparation of some 
dozen reports covering the major classes of wood use, 
and the synthesizing of these into a national picture. 

Preliminary releases concerning certain forest areas 
and special timber items are available at the forest 
experiment stations, while information on forest prod
ucts consumption and requirements may be had from 
th~ Washington Office of the Forest Service.1 

• Communications regarding regional forest statistics should be addressed to the 
director of the station oovering the territory in which the writer is interested. The 
forest survey Is in progress in the territory of the following regional forest experiment 
stations: 

Southern Forest Experiment Station, New Orleans, La. 
Appalachian Forest Experiment Station, Asheville, N. C. 
Lake States Forest Experiment Station, St. Paul, Minn. 
N. Rocky Mountain Forest Experiment Station, Missoula, Mont. 
Pacific Northwest Experiment Station, Portland, Oreg. 
California Forest Experiment Station, Berkeley, Cali!. 

General information on the forest survey may be had by writing the United States 
Forest Servloe, Washington, D. c. 



CHAPTER X. SOIL SURVEY OF THE BUREAU OF PLANT INDUSTRY 
AND S.TATE AGRICULTURAL EXPERIMENT STATIONS 

Origin, Objectives, and ~evelopment 

The work of the Soil Survey is properly to be regarded 
as land classification, inasmuch as it classifies bodies 
of land in terms of their inherent soil characteristcs. 
It is an integral part of a comprehensive study of soils 
leading to an understanding of their best use. Con
current with. the classification and mapping of the soil 
units, other research is required to ascertain the re
sponsiveness of specific soils to management and the 
capabilities _of each for use. This research is not a 
function of the Soil Survey alone, but is conducted by 
cooperating research groups in the Department of 
Agriculture and in the State agricultural experiment 
stations throughout the country. The work of these 
agencies leads ultimately to a classification of the soil 
types according to their potentialities for use. This 
classification, which can be regarded as a type of land 
classification, is being developed in conjunction with the 
Soil Survey, and the results will appear in the Soil 
Survey reports. 

Soil survey work was instituted in the United States 
about 40 years ago for the purpose of defining and map
ping important soil types in the country. This research 
was started ·in the Department of Agriculture, and 
consequently had agricultural purposes. The investi
gations have continued up to the present time in 
cooperation with the agricultural experiment stations of 
the States and Territories.1 

Federal participation in this activity is covered by 
. annual appropriations made by Congress. The de
partment's participation was handled for many years 
by the Bureau of Soils, later by the Bureau of Chemistry 
and Soils. In a recent departmental reorganization 
the function was transferred to the Bureau of Plant 
Industry. 

"As an increasing amount of knowledge has become 
available there has been continued development 
toward a system of classification based strictly on soil 
characteristics, with less weight given to the causes of 
characteristics, and more to the internal soil mor
phology, although slope, stoniness, and similar external 
features are essential in defining soil types, and differ
ences in those factors significant to agriculture, are 
recognized in the classification. From the beginning 
all features have been taken into account that appeared 
to influence the suitability of soils for crops. 

1 Except In one or two States where the work is done In cooperation with some 
other agency. 
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The system of nomenclature which was set up in
volved the classification of soils into types. Place 
names were chosen to designate the different soil types, 
as for example, "1\iiami silt loam." There was an 
implied grouping of the soil types as indicated by the 
names "Miami silt loam" and "Miami silty clay loam." 
These groups later came to be known as soil series. 
The basis of the grouping was not clearly conceived 

.in the early stages of the work. Later the grouping of 
soil types into soil series had its basis in common geo
logic ori~in (not composition) of the parent material. 
Thus the Miami soil types were grouped into a single 
soil series (Miami) because they were "derived from 
glacial drift." The grouping of soils on the basis of 
the geologic origin of the parent material from which 
they were developed, resulted in a grouping of soil 
types within a series that had few soil characteristics 
in common. Th'e result was confusing, and the pur
pose of classification was defeated. This defect 
gradually was corrected, as soil science developed in 
the United States. 

As the work advanced, the correlation of soil types 
between widely separated areas was attempted. This 
revealed ~he necessity of more precise definitions of the 
soil units if the work was to have wide value, scientifi
cally or practically. There was a gradual shifting from 
the geologic definition of soil series to one which was 
strictly in terms of soil characteristics. In 1920 C. F. 
Marbut, then Chief of the Soil Survey, listed eight 
features of the soil profile necessary for the definition of 
a soil lmit. These features were: 

1. Number of horizons in a soil profile; 
2. Color of the various horizons with special emphasis on the 

surface ones; 
3. Texture of the horizons; 
4. Structure of the horizons; 
5. Relative arrangement of the horizons; 
6. Chemical composition of the horizons; 
7. Thickness of the horizons; 
8. Geology of the soil material. 

Types of Work 

The comprehensive study of soils leading to an under
standing of their best use proceeds along four general 
lines: 

(1) The identification and mapping of soils in the field; 
(2) The determination of the morphological, physical, chemi

cal, and biological characteristics of the soil types; 
(3) The determination of the responsiveness of soil types to 

management; 
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( 4) Determination of the use capabilities of the soil types on 
the basis of the physical data, and of experience. 

These four lines of study are not entirely mutually 
exclusive, and are carried on more or less con
currently. 

The identification and mapping of soil types, with 
which the Soil Survey l.s primarily concerned, provides 
a means of applying to specific geographic areas or 
individual farms the results of research dealing with the 
use capabilities of soils and their response to manage
ment. It is plain that without having mapped soil 
types, that is, bo.dies of soil having the same charac
teristics, wherever they occur, there is no way of know
ing the geographic extent to which experience gained on 
a particular soil can be applied. 

Soil types are identified by their internal and external 
characteristics, each type having a distinguishing set of 
such characteristics. Primarily, it is the physical char
acteristics of a soil type which determine its boundaries 
when mapped in the field. These are the characteristics 
which it is practical to observe and record in the field. 
The physical features chosen to identify the soils are 
those which are likely to be significant in their use. 
Such characteristics include the surface configuration, 
or lay-of-the-land; the arrangement of the various soil 
layers in the soil profile or cross section; the texture, 
structure, color, consistence, porosity and thickness of 
each of these layers; and the drainage and stoniness. 
Some soil types are further separated into phases 
to express in greater detail certain differences, partic
ularly in degree of slope, stoniness, or condition of ero
sion. Each soil type which has been identified as hav
ing a given set of characteristics has been given a name, 
in most cases the name of a place at or near where it 
was first identified. Wherever a soil having that set of 
characteristics is found, it bears the same name. To 
insure consistency in the naming of soils, a Nation-wide 
inspection and correlation of the work is carried on so 
that the names and descriptions of types currently 
mapped are constantly being compared and correlated 
\\ith those mapped earlier. 

As more and more of the country has been covered 
by the Soil Survey and the soil types identified and 
classified, it has been possible to relate agronomic 
research to soil types. This, of course, has greatly 
broadened the usefulness of such research, inasmuch as 
it has shown the particular areas to which the results 
of research carried on in any one locality might have 
application. Experimental research has been related 
to soil types, so as to permit the application of knowl
edge over broad areas similar to that where the research 
was curried on. In addition, the results of practical 
farming experience have likewise been related to soil 
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types so that this information can be applied onr 
extensive areas similar to those where the experience 
was gained. · 

There has been an increasing attempt to relate both 
research and experience to the soil types mapped in 
the Soil Survey in a systematic fashion. The yield 
experience of farmers has begun to be analyzed and 
the yields sorted according to the soil types on which 
they were obtained. As a result of this body of accum
ulated knowledge, it has been possible to classify the 
soil types previously mapped, according to the uses of 
land, the cropping systems, and the soil management 
and fertilization practices which have been found suc
cessful. It has been possible to make recommendations 
concerning the use and management of soil types. Dur
ing the past several years groupings of the soil types 
according to the major use group to which they appear 
suited have been made in connection with the Soil Survey. 
In these classifications the major distinctions made 
have been between the soils suited to crop production, 
those suited to pasture or forest but not to crops, and 
those suited to forest only. In the Tennessee \'alley 
for instance, soil types and phases have been placed 
in the following categories to express their use capa
bilities: 

Crop-adapted soils: 
1st class. 
2nd class. 
3rd class. 

Non-crop-adapted soils: 
Pasture adapted soils. 
Forest adapted soils. 

The increasing knowledge of crop yields which has 
been obtained on different soil types has given rise to a 
systematic grouping of the soil types according to what 
may be termed the yield expectancy. In this procedure 
the soil types identified and mapped in a. county are 
grouped according to the yield experience \\ith different 
crops. Each group is then rated in such a way as to 
show the relationship between the average yield of a 
crop which may be expected on it, and an assumed 
standard yield of that crop. For example, a. standard 
yield of corn is taken to be 50 bushels per acre. This 
standard yield is represented by a crop productivity 
index of 100. If a. particular soil type was found to 
have yielded 40 bushels per acre on the average over a 
period of years, it would receive a. crop productivity 
index of 80 for corn. In each case, however, the 
management practices under which the an-rage yielJs 
were obtained, are given. The statement at the top of 
page 60 gives the standard yields which were used in 
connection \\ith table 1, which illustrates the grouping 
and classification of soil types according to tht'ir 
productivity for individual crops. 
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Yield Standards 

• 
Crop: 

· Corn _______________________ bushels __ 
VVheat ________________________ do ___ _ 
Oats ______ ~ _____________ - __ - _do __ -_ 
Barley _______________________ do ___ _ 
Apples _______________________ do ___ _ 
Potatoes _______ -\ _____________ do ___ _ 

Sweetpotatoes _____ ---~-------do ___ _ 

Yield 

50 
25 
50 
40 

200 
200 
150 

• Cow-acre-days is a term used to express the carrying capacity of pasture land. 
As used here, it is the product of the number of animal units carried per acre multiplied 
by the number of days the animals are grazed without injury to the pasture. For 
example, the soil type able to support 1 animal unit per acre for 360 days of the year 

1 

Crops: Yield 
Timothy ana clover_ ___________ tons__ 2 
Alfalfa _______________________ do____ 4 
Lespedeza ______________ .. _____ do__ _ _ 1% 
Burley tobacco ______________ pounds __ 1,500 
Sorghum ___________________ gallons__ 100 
Pasture _____________ cow-acre-days •- _ 100 

rates 360, whereas another soil able to support 1 animal unit on 2 acres for 180 days 
of the year rates 90. Again, if 4 acres of pasture support 1 animal unit for 100 days, 
the rating is 25. 

TABLE I.-Productivity rating of soils and 

Crop productivity index ' for-

Soil• Com Wheat • Oatse Barley o Tobacco Timothy and Alfalfa (burley) • clover 

H 
D 
p 

untington silt loam. __ --------------------------'-------------------
ewey silt loam. ____ ------ ___ ----------------------------------------

~.:e;~~ilt~~~:;~g:.i~~~~~=============::::::::::::::::::::::::::::: D 
T 
B 
A 
L 
G 
F 
w 
H 
w 
w 
L 
N 
s 
A 
w 
T 
F 
D 
R 
p 

albott silty clay loam, smooth phase ________________________________ 

'h~':~~~~ ~~~:'3~~!~~~==:::::::::::::·:::::::::::::::::::::: 
indside silt loam (undrained)----------------------------------------
reendale silt loam _____ -------------------_-------"------------------ullerton cherty silt loam, smooth phase ______________________________ 
aynesboro very fine sandy loam·-----------------------------------
artsells very fine sandy loam----------------------------------------
olftever silt loam._------- __ ----------------------------------------
olftever silt loam, slope phase---------------------------------------

eadvale very fine sandy loam.---------------------------------------
olichucky very fine sandy loam.------------------------------------equatchie very fine sandy loam, slope phase ________________________ 
!len very fine sandy loam, slope phase-------------------------------aynesboro very fine sandy loam, slope phase ________________________ 
albott silty clay loam-------------------------------------------'---
ullerton cherty silt loam.-.·------------------------------------------

c 
c 
c 
F 
p 

ewey silty clay loam, hilly phase"-----------------------------------
oane gravelly loam----------------------.----------------------------
hilo very fine sandy loam (undrained)--------------------------~----olhert silt loam ____ ---------- _______________ -----_----- ______________ 
larksville cherty silt loam, smooth phase ____________________________ 
larksville cherty silt loam.------------------------------------------
ullerton cherty silt loam, eroded phase·-----------------------~-----
ope loamy fine sand _______________ ----------------------------------
olichucky very fine sandy loam, slope phase ________________________ N 

A 
H 
J 
N 
p 

pison very fine sandy loam·-----------------------------------------
artsells very fine sandy loam, slope phase ___________ ·----------------

efferson gravelly fine sandy loam·-----------------------------------olichucky very fine sandy loam, eroded phase _______________________ 
ope gravelly fine sandy loam.--------------------------------------efferson gravelly fine sandy loam, slope phase. _______________________ J 

u 
M 
D 
c 
F 
c 
A 
c 
R 
w 
T 
A 
A 
A 
F 
F 
c 
c 
R 
H 
L 
M 
R 
R 
R 
M 

pshur silty clay loam, valley phase----------------------------------
elvin silt loam (undrained)-----------------------------------------
ewey silty clay loam, steep phase-----------------------------------
olbert, silt loam, slope phase.---------------------------------------
ullerton cherty silt loam, hilly phase.-----------·····---------------
olbert silty clay loam.--------------------------------------"-------tkins very fine sandy loam (undrained) _____________________________ 
larksville cherty silt loam, hilly phase-------------------------------
ough stony land (Colbert and Talbott soil material)_---------------
aynesboro very fine sandy loam, eroded hill phase __________________ 

albott silty clay loam, hilly phase.----------------------------------
rmuchee silt loam_------------- ___ ------------------------------ ____ pison very fine sandy loam, eroded phase ___________________________ 
pison very fine sandy loam, eroded slope phase----------------------
ullerton cherty silt lomn, eroded hilly phase _________________________ 
ullerton cherty silt loam, steep phase---------------·----------------
larksville cherty silt loam, eroded hilly pha.~e-----------------------
larksville cherty silt loam, steep phase·-----------------------------
ough stony land (Talbott soil material>-----------------------------
ector stony fine sandy loam.----~-----------------------------------
ehew stony fine sandy loam.----------------------------------------
uskingum stony fine sandy loam-----------------------------------
ough gullied land (Fullerton soil material)--------------------------
ough gullied land (Apison soil materia.!) __________ ----------------
ough stony land (Muskingum soil material)-----------·-------------ine dump ____ ----- ___________________ ,_. ____________________________ 

a• 

100 
60 
70 
50 
45 
50 
45 
60 
45 
30 
35 
30 
35 
30 
30 
25 
35 
35 
30 
30 
25 
40 
30 
40 
30 
25 
00 
20 
25 
00 
25 
25 
25 
10 
20 
20 
40 
30 
--
30 
20 
20 
20 
00 
--
15 . 
10 
--
10 
10 
10 
--
10 
--------
-· --------

b• c• a 

100 100 40 
70 100 ·70 
70 90 40 
60 85 50 
55 80 50 
60 80 50 
60 75 55 
60 75 45 
55 75 40 
45 75 35 
45 65 40 
40 80 25 
45 60 35 
40 -55 30 
40 60 35 
35 50 30 
50 70 40 
50 70 45 
40 60 40 
40 60 40 
35 60 25 
50 65 50 
35 60 30 
50 60 30 
40 60 35 
30 50 25 
25 50 00 
30 55 15 
35 55 25 
30 50 25 
30 50 25 
35 75 20 
30 45 25 
00 45 15 
30 50 20 
25 40 20 
45 50 50 
35 45 --
-- -- --
40 50 30 
25 35 25 
30 45 25 
00 30 --
25 35 00 
-- -- --
20 40 15 
00 30 00 
-- -- --
15 30 10 
15 30 10 
20 30 20 
-- -- --
00 30 15 
-- -- ---- -- ---- -- ---- -- ---- -- ---- -- ---- -- ---- -- ---- -- --

NoTE.-Leaders indicate that crop Is not commonly grown because of poor adaptation. 
• Boils are listed in the approximate order of their general productivity under the 

prevailing current practices and their relative suitability for growing crops, pasture, 
or forest. 

• The soils or Roane County are given Indexes that give the approximate average 
production or each crop In percent of the standard or reference. The standard repre
sents the approximate average yield obtained without the use or fertilizer or amend· 
ments on the better soil types of significant extent in the regions in which this crop 

b c a b c a b c a b c a b c a b c 

40 50 50 50 60 90 90 90 '60 '75 •so 100 100 100 60 70 80 
80 110 65 75 100 55 65 90 70 100 120 70 80 100 80 95 110 
50 50 45 45 60 60 60 70 • 50 • 65 • 75 80 80 100 50 60 70 
55 80 50 55 80 50 55 75 30 40 65 55 65 85 60 80 100 
60 80 50 55 70 45 55 75 50 70 85 50 65 80 50 65 85 
60 85 45 50 65 45 55 75 50 75 85 45 60 75 45 60 80 
65 80 50 60 70 45 55 80 45 75 85 50 70 85 40 60 85 
45 50 -- -- -- 45 45 65 -- -- -- 60 60 75 -- -- --
50 70 35 40 55 40. 45 70 40 65 80 50 65 80 35 45 70 
45 65 20 30 45 30 40 55 40 65 80 30 45 60 20 35 55 
50 65 30 40 60 35 40 60 25 50 60 40 50 70 15 30 50 
50 75 25 50 75 25 50 75 25 35 50 30 40 80 15 25 50 
50 60 25 40 50 35 40 60 25 50 60 35 50 75 10 25 35 
45 60 25 35 45 30 35 55 20 45 55 30 45 7S 10 25 35 
50 60 25 35 45 25 40 50 25 50 60 30 45 55 15 25 40 
40 60 20 30 55 25 30 50 20 45 55 30 40 60 10 25 40 
50 60 35 40 50 35 40 60 40 60 75 45 55 75 30 45 65 
55 75 40 50 65 35 45 70 40 65 75 45 65 80 30 50 80 
50 65 20 30 50 30 35 55 25 45 55 35 45 65 15 25 45 
55 65 30 40 50 30 40 55 30 50 60 35 50 65 25 35 45 
30 45 20 30 40 20 30 45 30 60 75 30 40 50 15 25 35 
60 65 35 45 70 30 40 60 20 40 50 50 60 75 40 60 75 
40 50 00 30 40 25 30 50 25 45 55 35 45 60 15 25 40 
35 50 -- -- -- 25 35 45 -- -- -- 45 60 75 -- -- --
45 60 20 30 45 30 40 55 25 50 6(1 35 45 60 20 30 50 
35 60 15 25 35 25 30 50 20 35 60 25 35 50 10 20 30 
30 60 10 20 30 20 25 50 20 30 50 20 30 50 10 20 25 
25 40 15 25 35 15 25 40 15 30 50 20 30 45 10 25 40 
30 45 15 25 35 15 25 40 15 30 50 20 30 50 10 30 60 
35 60 20 30 55 25 30 50 00 40 50 30 40 60 10 25 40 
30 60 10 15 30 00 25 50 20 40 60 00 30 50 15 20 30 
40 70 20 40 70 20 40 70 20 30 45 25 35 70 15 25 50 
30 50 15 25 40 20 25 40 20 30 45 20 30 40 15 20 30 
25 55 10 20 50 15 20 45 10 25 45 15 25 55 10 20 35 
25 35 10 20 30 15 20 35 10 25 45 20 30 50 10 25 40 
25 45 10 20 35 15 00 35 15 25 45 15 25 40 15 20 30 
55 60 35 40 45 35 40 45 '45 '50 • 55 50 55 60 40 45 50 
-- -- -- -- -- -- -- -- -- -- -- 25 30 4S -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
40 50 2S 35 50 25 30 45 20 30 45 30 40 50 20 30 35 
30 40 15 2-S 40 15 25 40 15 30 40 20 30 35 10 20 25 
30 40 20 30 45 15 25 40 10 20 30 20 30 35 15 25 30 
-- -- -- -- -- -- -- -- -- -- -- 20 25 35 -- -- --
30 35 10 20 30 15 25 35 10 25 35 15 20 30 10 15 20 
-- -- -- -- -- -- -- -- -- 25 -- -- -- -- -- -- --
25 50 10 20 40 15 20 45 10 45 15 25 50 10 20 35 
25 35 15 25 35 15 25 35 10 20 30 25 30 45 15 25 50 
-- -- -- -- -- -- -- -- -- -- -- 00 25 35 -- -- --
15 30 10 15 00 10 15 20 10 15 20 10 20 30 -- -- --
15 30 10 15 20 10 15 20 10 15 20 10 20 30 -- -- --
25 35 15 25 35 15 25 35 15 25 35 20 25 35 15 20 25 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
20 30 10 20 30 10 00 30 10 20 30 15 00 30 10 15 20 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -· -- -· ---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Is most widely grown. (See Table or Standards above.) Many of the ratings are 
the results of estimates, as supporting data are incomplete. 

a These indexes refer to yields commonly procured without the use or manure, 
amendments, or beneficial crop rotation. 

• These indexes refer to yields procured under commonest practices of management. 
a These indexes refer to yields that may be expected under the best practices of 

management. 



Land Classification in the United States 

This type of productivity classification IS being 
undertaken in connection with each of the new soil 
surveys that are initiated. On some soil types suffi
cient experience has not been had with every crop to 
show conclusively where the soil type belongs in the 
classification. In such cases the rating must be 
estimated from those for soils having the most nearly 
similar characteristics on which evidence of crop yields 
is available. 

The usefulness of this type of productivity rating in 
farm management planning is noteworthy. It provides 
data by which production from different fields on a 

classification of land in Roane County, Tenn. 

Crop productivity index I for-
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farm may be estimated under different cropping sys
tems and practices, and thus enables a more realistic 
use of the budget method of farm plarming. 

Field Methods and Techniques 

The county is selected in most cases as a work area 
for field mapping. Exceptions are made, for example, 
in the West where most of the agriculture within a 
county can be concentrated in a few irrigated valleys. 
In such instances an irregular area encompassing the 
agricultural parts of a county may be taken as a 
work area. 

Lespedeze. Sorghum Potatoes • Sweet po· Vegetables: Apples I Peaches I Pasture I Land classification I (sorgo) • tatoeal 

B b e B b e B b 0 B b e B b e B b 

100 100 100 180 190 I 100 IIi() IIi() IIi() 60 70 80 70 7tl 70 
8ii --

80 90 110 I 75 I 75 I iS 80 90 100 80 90 100 80 90 100 90 
80 80 100 70 80 90 145 I 45 145 -!5 t5 65 60 70 70 -- --
65 75 90 165 165 I 75 65 75 90 (1.~ 75 90 65 70 80 70 75 
65 65 80 50 60 70 .0 60 75 60 70 80 liO 60 70 65 60 
liO 65 80 65 70 80 50- 65 80 65 75 85 60 70 80 65 75 
65 70 80 65 70 80 45 65 80 60 76 00 50 60 70 76 80 
65 65 80 -- -- -- -- -- 8ii 65 ?o 6ii -- 7s -- .. 

65 65 00 65 65 75 45 60 80 70 50 60 
35 liO 80 .0 liO 70 35 45 70 45 60 75 60 70 80 .0 50 
.0 65 70 35 -!5 60 35 liO 75 -!5 65 75 liO 65 80 35 45 
55 70 80 30 50 75 .0 60 100 .0 65 90 .0 60 00 30 .0 
65 65 80 35 45 65 30 .0 60 35 liO 65 .0 liO 60 .. --
65 65 80 30 .0 liO 25 35 65 30 45 60 35 45 65 .. --
30 50 70 30 45 65 30 45 65 .0 55 79 30 .0 65 20 25 
35 45 60 30 .0 55 30 45 70 .0 50 70 45 60 80 35 .0 
50 60 80 50 60 70 .0 65 70 45 65 75 60 70 85 60 70 
liO 65 75 45 60 70 35 55 70 50 65 80 .0 50 60 65 70 
40 liO 65 30 .0 65 30 45 65 .0 50 70 45 60 80 35 .0 
35 liO 65 45 65 55 30 .0 liO 45 65 65 30 .0 liO 45 liO 
30 45 55 35 45 65 30 .0 liO 35 45 60 25 30 .0 30 .0 
50 60 80 I 40 IIi() 160 .0 liO 60 .0 liO 60 3(1 .0 liO 30 .0 
35 45 65 .0 liO 60 30 .0 55 411 50 70 411 liO 60 -- --
-!5 liO 70 -- -- -- -- -- -- -- 55 -- -- 40 -- 25 --
.0 liO 70 .0 liO 60 30 .0 50 -!0 70 30 liO 30 
30 .0 liO 30 -!5 55 30 -!0 liO 35 45 liO 30 45 65 30 -!0 
25 35 -!5 30 -!0 liO 25 35 .0 30 -!0 45 25 -!0 60 30 -!0 
20 35 50 25 35 liO 15 25 -!0 20 30 liO 15 20 30 20 30 
20 3.~ liO 25 35 liO 30 411 60 30 411 60 30 -!0 60 --
35 -!5 60 30 411 55 30 411 65 411 liO 70 -!0 60 80 35 411 
25 35 45 30 .0 50 30 .0 liO 30 411 50 25 30 -!0 25 30 
-!5 60 70 -!0 55 65 35 55 90 35 45 80 30 liO 75 25 35 
25 35 -!5 30 .0 liO 30 411 liO 30 .0 45 25 30 411 25 30 
25 30 65 15 25 50 15 30 65 20 35 60 25 45 70 25 30 
20 35 liO 20 30 liO 25 30 liO 2S 30 liO 25 35 65 --
25 35 45 25 35 -!5 25 35 45 25 35 411 20 25 -!0 25 30 
45 liO 55 1.0 145 IIi() 25 30 35 25 30 35 30 35 411 45 50 
15 25 30 -- -- -- -- ·- .. -- -- .. .. -- -- .. --
-- .. -- -- 40 -- 30 -- -- 30 -- 30 35 -- -- 40 411 liO 60 30 -!5 20 35 25 35 411 35 
30 411 45 25 30 35 20 30 35 30 -!0 45 30 411 45 .0 50 
30 .0 liO 25 35 411 20 30 35 25 30 35 25 30 35 35 411 
10 15 20 -- .. .. -- 30 -- 25 3s ~ -- 30 ·35 -- --
20 30 411 20 30 35 20 35 20 20 25 
.. -- .. -- .. -- -- 25 -- -- 25 -- 25 3s -- -- 30 25 30 55 15 25 liO 16 35 15 35 45 25 
30 .0 65 25 35 .0 15 25 35 20 30 411 16 25 30 20 25 
25 35 .0 -- .. -- -- .. .. .. -- -- -- -- -- -- --16 25 35 -- -- -- -- -- -- -- ·- -- -- -- -- -- --15 25 35 

~ 
.. -- is -- -- .. -- -- --

25 35 45 30 35 20 30 20 30 411 is 25 30 ~ 25 
-- .. 4o is .. .. 

~ -- .. -- -- -- -- --
20 30 25 30 15 30 20 30 -!0 15 25 30 16 20 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --.. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --·- ·- -- -- -- -- -- -- -- -- -- -- .. .. -- -- ---· -- -- -- -- -- -- -- -- -- -- .. -- -- -- -- ---- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ---- -- -- -- -- -- -- -- -- .. -- -- -- .. .. -- .. 
-- -- -- -- -- -- -- -- -- -- -- -- .. -- -- -- .. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- .. ---- -- -- -- -- -- -- -- -- -- -- -- .. -- -- .. --

I WbMt, oats, barley, burl•y tobaooo, sor~bum, potatoes, and sweetpotatoos are 
rarely grown on soils or the first bottoms. •'or this reason yield data are extremely 
BCRr<WI, and the ln<lexes In the table were arrived at inductively. 

' These Indexes for v~~etables, apples, peaches, and pasture are largely comparative 
for the soil tyJl61l ol this and adjoinin~ counties sinoe substantiating yield data are 
particularly s=oe lor these Items. Although not based on quantitootlve yield data 

0 

ioo 
00 
75 
80 
85 

7o 
60 
65 
50 
----
30 
60 
75 
75 
65 
60 
liO 
60 
----
.0 
liO 
liO 
45 
--
55 
-!0 
45 
411 
55 
.. 
411 
65 

--
5o 
65 
50 
.. 
30 
--
.0 
30 

------
30 
--
30 

------------------

B b c B b c 
-

-- 00 ioo 150 150 150 } First-class soils (good to excellent cropland). 80 90 90 uo 
-- -- -- 90 90 uo 
70 75 85 70 70 110 
-!5 liO 60 65 75 110 
60 70 85 65 70 100 
60 70 85 60 70 90 
-- -- -- 00 90 110 
.0 50 55 60 65 85 Second-class soils (fair to good cropland). 60 65 80 .0 liO 75 
45 liO 60 35 liO 70 
50 60 70 30 60 80 

-- -- -- 35 liO 60 
-- -- 35 liO 60 
20 25 3s .0 50 70 
.0 65 60 30 -!5 65 
60 70 75 50 60 80 
55 65 80 65 65 80 
45 liO 60 35 50 70 
.0 45 50 .0 45 70 
30 .0 50 25 35 55 
30 .0 60 30 .0 85 

-- -- -- .0 45 70 

-- ~ 
-- liO 60 85 

15 25 55 60 90 
35 -!0 45 25 30 45 Third-class soils (poor to fair cropland). 35 -!0 45 25 30 -!0 
20 30 45 15 20 liO 
-- -- -- 20 30 liO 
411 65 60 30 -!5 65 
30 35 -!0 25 30 -!0 
411 liO 60 25 45 75 
30 30 .0 25 30 .0 
25 -!0 65 15 30 60 

-- 35 -- 20 30 liO 
30 411 25 30 .0 
-!0 45 liO 70 75 85 

io -- -- 60 70 80 
20 20 411 liO 75 

16 20 25 -!0 50 60 
45 50 65 30 45 flO Fourth-class soils (generally:OOSt suited to pasture) 
15 20 25 30 411 55 
-- 3s -- 411 45 60 
30 411 25 30 -!0 
-- -- -- -!0 411 60 
20 30 .0 15 30 60 
20 25 30 30 411 60 

-- -- -- 35 411 50 

-- -- -- 15 20 30 

25 -- -- 15 20 30 
30 411 20 35 45 

-- 30 -- 30 411 liO 
25 .0 20 30 411 

-· -- -- 25 25 35 Fifth-class soils (gellt'r&lly best suited to pasture) .. -- -- 30 30 .0 

-· .. -- 15 15 30 

-· -- -- 20 20 30 

-· -- -- 15 15 30 
.. -- -- 20 ~ liO 

-- -- -- 10 10 30 

-- -- -- -- -- ---- .. -- -- -- ·-

or used strictly In reference to the standards, it Is hfli~vfld th•y are fAir!~· oomp;\rnhlt 
1 Tbis is a grouping or soil types and phases aoooromg to thetr relative ph) "'"'ll use 

adaptation. 
1 The quality of lhMe crops is relatively somewhat inferior, taking th• &\·tract or 

the coun I y as a standard. 
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Land Classification in the United States 

Parties of from one to five or six men delineate the 
soils in detail on base maps by traversing the area 
intensively enough and in such fashion as to permit 
them to observe all of the distinct soil areas that occur 

I 

and to locate their boundaries. 
In ascertaining the soil characteristics of each dis

tinct soil type, profiles are studied carefully, from holes 
dug with a spade or other appropriate sampling tools. 
To supplement the observations made by exposing a 
section of the soil profile, borings are made at more or 
less frequent intervals with a soil auger, and a section 
of the soil profile withdrawn and studied. 

In order to locate the soil areas properly, it is neces
sary to llnve an accurate base map. The most satis
factory base for making detailed soil maps in tlle field 
is a single-lens aerial photograph of good quality. Few 
other base maps provide as many points of reference for 
the location of soil features. Furthermore, certain soil 
boundaries appear on the aerial photograph itself and 
its use greatly facilitates both speed and accuracy in 
drawing the boundaries of soil types. Bec.ause of the 
greater accuracy permitted through the use of aerial 
photographs as field base for making soil surveys, it is 
desirable, if practicable, to delay initiation cf detailed 
soil surveys until aerial pictures can be provided. 

Formerly field mapping of soils was done upon topo
graphic maps of the United States Geological Survey. 
If these or some other base maps were not available, 
base mltps were constructed by plane table traverse. 

Aerial photographs used for soil survey field base are 
most commonly on scales of 3.16 or 4 inches-t-o-the-mile. 
Plane-table mapping is usually done at a scale of 2 
inches-to-the-mile. However, departures from these 
scales are made where special circumstances require. it. 
Distinct soil areas of as little as one or two acres in size 
are shown on modem soil maps. In some areas where 
very small bodies of individual soil types occur in 
intimate association with each other, complexes, or 
associations ·of soil types, must be mapped at tbe map 
scales commonly used. Occasionally reconnaissance 
soil surveys l1ave been made as a means of providing a 
general u~dcrstanding of the soils of an area quickly 
and at small expense. Such surveys actually map 
associations of soil types frequently of sharply contrasted 
character, but which occur in intimate geographic asso
ciation. In counties containing large sparsely settle 
areas, such as mountains or arid grazing land, as well 
as intensely used agricultural areas, reconnaissance 
methods are used in the mountainous or arid area, and 
detailed methods elsewhere. 2 

Form of Results 

The results of the soil survey are published in reports. 
In most cases o. report covers the work done in one 
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county. In.the w .. st wht•ro n~l'it·ulturo i~ frt•qut•nth· 
localized in irri~ntl.'d vnllt•,·:;. rt•pot·ts Rl't' rommonl~· 
issued for "nrcns" covcl'in\.r it'S~ thnn n t'ottniY. · 

' . 
Soil surwy rt'ports des<'ribc tho inlt•J'IUll chnrt~t•lt•ris· 

tics and external f£'ntur('s of each soil typo nmppt•tl in 
the area coverl'd; prcst'nt for cnrh soil type a dt•st•ript ion 
of the prevailing use, cropping systt•rns, nnd suil-mtuulgt•
ment practices; set forth in o. tnblo of J>rodur.ti\'ity 
ratings the yield expectt1ncy of important rrupl\ ns 
estimated for l'nch soil; and prcsl'ut tho rt'conmu•ntln
tions of the cooperating expl'riment stt\t.ion conct•rning 
the use and mnnngemont of the soils ns dtltc•rmint•d by 
its researches and studies. In each roport tl)(lro i.'4 nls'o 
a statement describing in1portnnt f«'nturt•s of the 
county or area as a. whole, including popuh1tion c.lmr
acteristics and distribution, history of sottlt•mt•nt, 
principal industries and occupations, mnrkots, trans
portation and communication fndlities, clinmt.e, nnd 
the principal cha.ract.erist.ics of agriculture in tho 
area. 

The soil map accompanying tho report is a litho
graphed colored map, in most instances on a scnlo of 
one inch equals one mile. A reprint of n. smnll pnrt.inn 
of a published soil map is bound into this report fudng 
page 58.3 Larger scales tbnn this nrc sometinws used 
where special conditions require. A recent practice ill 
to show all the soils falling in one major use group in 
one color on the mop. The distinctions between soil 
types within the use group nrc then shown hy tho 
boundary lines and symbols in black. 

The soil survey report constitutes tho only compre
hensive published source of information concerning tbo 
agricultural land resources in most of tho counties whore 
soil surveys have been made. It provides a large 
measure of guidance to settlers and to public agenci••s 
administering not merely lnnd-use activities, but 
activities which require nn understanding of tho distri
bution of land-use capabilities. These activities include 
among others, highway planning, planning rural electric 
systems, rural school locations, tax ast~essment, nnd 
public relief. One of its principal uses, however, is to 
enable farmers to detennine whether tlto results of 
researches and experience brought to them by their 
Stare experiment stations through their extension serv
ices, or through publications, apply to their own furms, 
and if so, to what parts. 

Soil surveys have been complctctl for 978,000,000 
acres, for which maps and reports ha\'e been published. 
Field work is complete in about 80,000,000 acres 
more (fig. 12). 

r For a detailed description or tbo ~Jure 1151·•1ln maklnK IOIIaurvtya see: 1\rl· 
lovg, Charles E., Boll Surur Mtmuul, Culted States Deportmrut or Av.rleullun, 
Mls. Pub. :!74, Wuhlnlrton, D. C. 

1 Foran Wostratlou of a lOll surveJ report. see: Youngs, F. O.,cand Ieonln~t~, D. 8., 
Soli SurrtJ of the Prl~t Art~~, Ut•ll. Feb. 11130. 
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r,ersonnel 
: Personnel employed in soil survey work are most 

cQnilnonly trained in soil science, geology, chemistry, 
. and agronomy. Scientists of all degrees of experience 
in ·~oil mapping are used of course, because new workers 

,must be trained to fill vacancies and meet expanding 
'nee~s. Inexperienced m~n always work under the 
immediate direction of an· experienced man. Periodic 

··"·. 

National Resources Planning Board 

inspections of the work are given by regional in
spectors who have responsibility for seeing that the 
work follows nationally standardized procedure and 
is of high quality and accuracy. Since all of this 
research is conducted in cooperation with the appro
priate State agencies, a very large part of the per
sonnel actually performing the WQI'k are employees of 
these agencies. 



LEGEND 

E.'CPLANATION OF SYMBOL 

37818 

17---~~~---- ... -•·sa-J .• _ ···---.... --

EROSION 
SHEET EROsiON 

2 ·Leu thon 25 .....,.nt ot lui>SOII .._ 
3 • 25 to 50 eterant of topsoU rwnov.~ 

33 ·SO to 75 -cent ottui>SOII ,...._ 
4 • 75 percent or more of topaon remov.c~. or 

all topson and some subsoil I'Wimoved 

GULLY EROSION 

7 ·Occasional aullies: More than 100 te.t apart 
8 ·Frequent &ullles: Occurrlq lea than 100 

feet apart but lncludlna leu than 75 I)U'Cent 
of area delineated 

9 ·Very frequent or larae sullies 
=·Indicates Bullies too deep to be crossed with 

tlllap Implements. as Z. i or i 
V ·Indicates aumes. too deep to be crossed with tlllap 

lmptements.ln Which a deep friable horizon 
Is expased, as 7V. av. or 9V 

MISCELLANEOUS 

1 • No apparent erosion 
+ · Recent alluvial or colluvial deposits 
e- Undifferentiated erosion 

GROUPING OF EROSION CLASSES 
No apparent erosion: 1 
Recent alluvial or colluvial deposits: + 
Slight erosion: 2, 27, e 
Moderate erosion: 28. 3, 37 
Mode"rately severe erosion: 38. 33, 337 
Severe erosion: 338, 4. 47 
Very seve~e erosion: 48, 9 

sJOj>E 

A • Nearly ievel; not subject to erosion 
; B ·SubJect to erosion If cultivated: control 

practicable • 
BB ~Subject to eroslori if cultivated: niore Intensive 

control measures necessary than cin B slopes • 
··C .. Too steep for practicer-erosion control under • 

, clean cultivation; suitable for close-growing crops 
D ~Too steep for practical erosion ·control If 

. · Cultivated: suitable only for permanent cover ~' . 
· DD .. ·Too steep for erosion control Jf grazed: suitable 

:. only for permanent forest cove~.-

LAND USE 
Reproduced In gray 

:t 
I l· 

Cropland or urban a.reas - • 

... .. 
ROAOS ·RAILROADS 

DOMINANT 
PERCENT 

LeH than S 

3·8 

. 8·15 

15·25 

25.35 

35 or more 

EOGRAPHIC SYMBOLS 

DRAINAGE 

SOILS 

ALLUVIAL BOILS 
1•AihMIII 110111, unclltl....,tlallld 
I•CoDMncl!r loom 
)•CoUIIItloom 
4 •Mucll 
1·11-» OUt loom 
6 ·II•~ and - OCilla, undltt.fenllallld 
7 • Sor~>r tina Mncl!r loom 
B·Soi'IIY loom 
I·Sorpy unci 

10 • Sor1111 o11t loom 
ll • Slonv C<>IIUVIum, WO""oh ooll mo .. "ol 
li·Wat..ah loam 
u . Wo.,.oh ant loom 

TERRACE SOILS, SUBJECT TO GULLY EIIOSiON 
111 • O'Neut araveu, nnd, loam 
15 • O'Nolllloom 
16 • O'Nolll und~ loom 
17 • Plolnllald und 

TERRACE SOILS, SUIJECT TO SHEIT AND GULLY lRDIION 
18 • Bertrand aUt loam 
19. Jackton ant loam 
20 • Judaon loam 
21 • Wabaah..Judaan alit loam 
22 • Waukesha loam 
23 ~ Waukeaha aut lum 

UPLAND SOILS, SLIGHTLY ERODIBLE, DERIVED 
FROM SANDSTONE OR SANDY GLACIAL ORin 

24 • Boon• loamy 11nd 
25 • Baona eandy lam, dup PhiH 

UPLAND SOILS, MODERATELY DR HIGHLY ERODIBLE, 
.J DER!YfQ fftOM IIME$MN[ 

] 26 • Dubuquo ollt loom 
27 ·Roush brokon lond 
41 • Millsdolo loam 
42 • Mllladolo ailty clov loom 

PuPLAND SOILS, MODERATELY ERODIBLE. DERIVED 
Jl FROM LOESS AND GLACIAL DRI" 
' 28. Corrlnllton loom 

29 • C.rrlncton lilt 1o1m 
30 • Dodaovlllo loom 
31 • Dodaevlllo ollt loom 
32 · Llndlav loom 
33 • Llndlov undv loam 
34 • Lindlov ollt loom 
35 ·Tome alit loam 

UPLAND SDILS, HIGHLY ERODIBLE, DERIVED 
FROM LOESS AND GLACIAL DRI" · 

36. Cerrln~on 1o1m, ehellaw Phlll 
37 • Dubuquo ollt loom, doop phooo 
38 • Favotto alit loom ' 
39 • FovoHo ollt loam, vollov phooo 
40 • FayeH•·Boone complex 
43 • T•m•·Boonl loam 

UPLAND SOILS, SLIGHTLY ERODIBLE, DERIVED 
FROM GLACIAL DRI" 

44 • C.rrlnKton IIndy Josm 
45 • Dodaovlila oondy loom 

BUILOINGS 

Herd-surface<!.-=--=-=

Semlhard!. 
Slnsle track . 

lin b.!!!~.-... - ... 
Intermittent ====== uurch t School l 

¥ Oonorol • Q 

BOUNDARIES 

Ito to -----County 
"Surfaced ~ 

. Dirt.: 
·. good motor. 
·Dirt-seco~dary 
or private . ========== 

Bridse •::t:"' . ' . ===== 

·=---
Culvert 

Ford 

Tunnel 

Ferry 

Double track 

• Electric· 

Abandoned·· --+--+ +--:1" + 

R. R. Bridge t l)lnllli(l I 

Grade crossing ===;II;=== 
R. R .. under 

=l= R. R.over 

Culvert 

Perennial 

With lock 

abandoned 

C. nils 

____ .,._ ___ _ 
Lekea 

lntermlttlnt 

tQl ~ 
Marsh 

f ... h 

~--=--=--·_::: =--- -
Dams 

Sprt.,. -
soli 

.......=..... = 
~ 

Slnk 

Stony arus Rock outcn>ps GravellY rus. 

:·;;, .. S~ :,::.';,: 
Gnbmwnl 

[lf.~Bi C¥. 

T T 

................... 
"'""' """""' 

Tonks •\ 

----Civil --------
Townohlp U, 1' llectlon 

----~---- ..... !.~~~----
R-rvatlon --·--·--· 
Lind .,.nt 

-··~··--· 

--~~~--
Trblnlulatlon tllltlon 

p, R. P.-P. T. L 

• 



U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

Bue mtO com plied l rom u rl tl phoiOC ri PI\s b7 Soil Conun~lion S.l"''i«. 

Horlronttl control by S .C.S .• U.S .G.S. , U.S .C.&G.S. , a nd M. R.C . 

Um~rt o rojKt lon . 5000 fool &rid ~sed upon 

M/nnu.oll t )'t ltm ( South ZoneJ of pl t ne COOI'd lntiU Wl tl'l 

lnt thrH d l&ltt ol alld nwmb4rs omllteJ -

ShMI dni&Nited bJ 11111, co11nty, t nd nt.~mber . 

Potrc.onlc oro:lec.t lon, Not1h Am..-laln 1927 datwm, 

lndluted by m~r& lntl licks . 

MINNESOTA 
EROSION AND LAND-USE CONDITIONS 

CLASSES OF LAND ACCORDING TO USE CAPABILITY 

I I 
1-Snitable fo r cultivatio n 
witho ut •p(."Cial praeticee 

I J 

I I 
0-Saitablo for cu.hi.-at ion 

with eim.ple practice. 
m-su.itable for eu .. hi•ation w-ith 

oomples or intc nei•e praetieea 

IV- Not au.itable for 
coatinu.ooa etltiYation 

I l v-Not ea.atableor 
ealti,..tion 

WINONA COUNTY AREA 

WINONA COUNTY 

5' 

i i 

l'>a'SO"S.W. ~ .. , o1 ~·~' 

:z: ~ 
! l 
7 : 

z: 

~Pftllte .... " Oedl.utiofl. 1937. 
Ho M..,...OC. Ch.a,._.. 



CHAPTER XI. CONSERVATION SURVEYS OF THE SOIL 

CONSERVATION SERVICE 

Origin and Objectives 

Land classification forms an important part of the 
technical service provided by the Soil Conservation 
Service to help farmers set up and follow plans for soil 
and water conservation. The work is known as con
servation surveys. Its purpose is to provide a physical 
basis for drawing up farm conservation plans. A farm 
conservation plan is made for each farm which cooper
ates with the Soil Conservation Service in carrying on a 
soil conservation demonstration, and for each farm in a 
soil conservation district which enters into an agree
ment with the district to carry on soil conserving mea
sures. The farm conservation plan is the basis of coop
eration between the farmer and his soil conservation 
district. He agrees to follow the plan in return for 
which he receives certain types of help. 

For the 4 years preceding 1940, the Soil Conservation 
Service has operated demonstration areas in representa
tive agricultural regions to show ways of dealing with 
erosion problems. To these areas come farmers from 
the surrounding country to study the methods of soil 
and water conservation being carried on. More re
cently there have been organized numerous soil con
servation districts, which it is hoped will help extend the 
assistance of the Federal Government iii soil and water 
conservation work to a much larger group of farmers. 
The soil conservation district is a unit of local govern
ment authorized by State law. It provides a mecha
nism whereby farmers within a watershed or some other 
area may organize for community action and mutual 
protection in combatting soil erosion. Under the lead
ership of its supervisors a district may decide to follow 
a program similar to that now being carried forward in 
the demonstration areas of the Soil Conservation 
Service. One of the first steps will probably be a con
servation survey of the district. The supervisors may 
enter into agreements with farmers, and on the basis of 
the conservation survey help them in developing soil 
conservation plans for the individual farms. The super
visors may provide farmers of the district with tech
nical assistance, and make loans or grants of machinery, 
seeds, planting stocks, or other necessary supplies, in 
return for which the farmer agrees to follow the farm 
conservation plan worked out for his farm. 

Type of Work and Procedure 1 

The conservation survey typically involves the map
ping of four i terns, namely soil type, percent of slope, 

condition of erosion, and present land use. It involns 
also the classification of the land types mapped accord-' 
ing to their capabilities for agricultural use. 

Field Mapping 

Soil type is mapped according to the standard pro
cedure and nomenclature used in the Soil Survey.2 A 
joint inspection service is maintained by the Soil 
Survey and the Soil Conservation Service to insur~ 
consistency and conformity to standards in the soil 
mapping of both agencies. 

For each soil type percent of slope is mapped in 
classes which have significance with respect to farming 
practices on that soil type. For example, if slopes of 
6 percent or more on a given soil type are too steep to 
be cultivated safely, then 6 percent would be taken as 
the dividing line between two slope classes on that soil. 
As a rule at least five slope classes are recognized, in 
order to express adequately the slope factor for the 
determination of use capabilities. If the soils in an 
area vary in their erodibility (referring only to water 
erosion), a different set of slope classes is established 
for each group of soils on which the effect of slope o.n 
erosion and soil management is notably different. 
This is illustrated in the following tabulation: 

Soil group 1 
Slope class: 

Ptrcent 

A--------------- o-a 
B--------------- 3-8 c_______________ s-15 

1>-----·--------- 15-25 
E--------------- (1) 

I Does not occur. 
1 And over. 

Soil group$ 
Slope class: 

.· 

Ptrctnl 

A--------------- 0) 
B--------------- (') c _______________ 1s-25 
)) _______________ 25-lS· 

E ____ ·-··-------- I 35 

Erosion conditions are mapped using symbols to , 
express the kind (sheet, gully, wind) and the degree of 
erosion. The degree of erosion is ascertained by esti
mating the percentage of the original topsoil or subsoil -
that has been removed. The symbol "1," for example, 
indicates that less than 25 percent of the original top
soil has been lost, and "2" is used where the loss has 
been at least 25 percent, but less than 75 percent of the 
original topsoil. Areas that have received accumulU;
tions of material, as a. result of either wind or water 
erosion, are also shown on the map. 

1 For a detailed description of pi'OC<'dure lollo..-ed In m&ki!l¥ cooserntloo SUITf)~ 
and In classifying l&Dd according to use capability, Sfll' Soil Colllfrt'dliOII ~Hand· 

book, U.S. Department of Agricultufl'. Misc. Pub. 352, Washi!l¥toO. D. C., 193~. 
I For soil mapping proeedurt'S St>e chapter X. 
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FIGURE 13. Part of a conservation survey field sheet. The same area is shown in the lower right corner of the multilithed map 
facing p. 65. The scale is approximately 4 inches equals one mile. Combined symbols show erosion-slope-soil type. Individual 
lett€rs show present land use. 

Euosw~ LEGE~m: 

2. Less than 25 percent of topsoil 
removed. 

3. 25-50 percent of topsoil removed. 
33. 5Q-75 percent of t<>psoil removed. 

7. Occasional gullies, more than 100 feet 
apart. 

8. Frequent gullies, less than 100 feet 
apart. 

® Indicates gullies too deep to be crossed 
"ith tillage implements. 

+ Alluvial deposits. 
7. is used with sheet erosion symbols, as 

27, 337. 

SLOPE LEGEND: 

A. Nearly level. Not subject to erosion. 
B. Subject to erosion if cultivated; con

trol practical. 
BB. Subject to erosion if cultivated, con

trol practical, but measures needed 
are more intense than on B slope. 

C. Too steep for clean cultivation. 
Suitable for close-gromng crops. 

D. Too steep for cultivation. Suitable 
only for permanent. cover. 

DD. Too steep for grazing. Suitable only 
for woodland. 

SOIL LEGEND: 

4. Stony colluvium, Wabash soil material. 
7. Wabash-Judson silt loam. 
9. Rough broken land. 

11. Ray silt loam. 
16. Fayette silt loam. 
35. Dubuque silt loam. 
36. Dubuque silt loam, deep phase. 

Numbers such as 20C or 50DD show dominant percent of slope. 

LAND UsE Is SHow~ BY LETTERs: 

L Cropland 
H Farmsteads 
r"" R<>ck outcrops 

P Pasture 
F Woodland 
X Idle land 
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These three physical factors, soil type, slope, and 
erosion, are shown by three-part symbols enclosed by 
boundary lines. A boundary is drawn wherever any 
one factor changes. An example of tho three-part 
symbol is "3-B-16." The symbol "3" denotes the 
erosion class; "B" is the slope, 3-8 percent; and "16" 
is the soil type, Fayette silt loam (fig. 13). These 
symbols are arranged in fractional form if space is 
limited. 

Present land use is shown on the field sheets by a 
separate set of boundaries and symbols. The major 
categories, subdivided if additional detail is desired, 
in most cases ·are mapped as follows: L-Cropland; 
X-Idle land; P-Pasture; F-Woodland; H
Farmsteads. 

The field mapping in detailed. conservation surveys is 
done most commonly on aerial photographs on a scale 
of four inches to the mile. As a rule these are enlarged 
to 8 inches to the mile for use by the farm planning 
technicians in working out and portraying farm con- · 
servation plans. Such plans include field layouts, crop . 
strips, terraces, and water disposal systems. In some 
areas with a very intricate or intensive pattern of 
agriculture, photographs on a scale of 8 inches to the 
mile may be used for field mapping. Reconnaissance 
conservation surveys are made at scales of 2 inches, 1 
inch, or even a half inch to the mile. . In some cases 
detailed mapping is done by plane table traverse, but 
this is avoided wherever possible and is done mainly 
where it is necessary to survey a few widely separated 
cooperating farms. 

Classification of Land According 
to Use Capabilities 

The nature of the soil, the slope, and the kind and 
degree of erosion all influence the nature and intensity 
of practices that are necessary for conservation and ·good 
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use of the land. After the three factors ha ,.e been 
mapped they furnish a basis for classifying the land in 
order to indicate its use capability. This classification 
is a summation that directs attention specifically to two 
questions: (1) Is the land suitable for agricultural use? 
(2) What kind of practices (soil erosion control or 
other) are required, ·and how intensely must they be 
applied? Land is classified in the following categories: 

I. Suitable for cultivation ·without special practices; 
II. Suitable for cultivation with simple practices; 

III. Suitable for cultivation with complex or intensh·e 
practices; 

IV. Not suitable for continuous cultivation; 
V. Not suitable for cultivation. 

Eachof these classes may be subclassified according to 
the needs of particular regions or situations. 

These definitions refer to practices of any kind: soil
erosion control, soil improvement, removal of stones or 
boulders, artificial drainage, or any other practices 
that may be required for permanent cultivation with 
preservation of the soil. Classes I, II, and III include 
all land that is suitable for regular and permanent use 
for crops that require tillage.. Class IV may be used 
for crops part of the time or with extreme practices and 
measures. Class V is suitable only for permanent 
cover such as trees or grass. 

The following example from· the Burns-Homer
Pleasant Soil Conservation District, Winona County, 
Minn., illustrates what is meant by "special practices" 
and "complex or intensive practices." Land of class I 
in this district needs only the usual 3-year rotation of 
corn-small grains-legumes and an occasional applica
tion of barnyard manure to maintain the soil and pro
duce at least moderate yields. Both of these are com
mon practices in the locality, and are not regarded as 
special practices. Safe and permanent cultivation of 
lands of class II requires such special practices as a ro
tation of not less than 6 years, or contour cultivation 

TABLE 2.-Classea of land according to uss capability for 7 soils in. Burns-Homer-Pleasant Soil Conservation District, Minnesota 

Erosion and slope t characteriting class-

I II Ill IV v 

'- Stony collu•·ium, Wa- .•••••••.••. ------·--····-------···- -···························---- ·------------------------········- +A. +B, +BB, +C, 2DD, 27BB, 47BB. bash soil material. -
T. Wabash-Judson silt ---- ........ +A, +B,lA.,lB, 2A, BB, 27BB ..................... ······------------ .. ------.. ------ 3B, 3BB, 37D, 33D, 33DD, 337D, 4BB. 

loam. 2B -A.. 
II. Rough broken land .••• ------------ ••••• .' .................................................................................... +A, +B, lB. lC, 2.", 2B, 2BB. 2C, 2D. 

· · 2DD. ~7C, 270, 27DD, 3B. 3BB.3C,3D, 
3DD, 37D, 37DD, 3370. 

11. Ray silt loam .......... +A....... +B ................... -------·--- .. - .. _ .. ------------- -·-------------.. ----------------· ..... --------------- .. ----------------------
16. Fayette silt loam ...... ·-·-·------- +B, lA. lB, 2A, 2B, !BB, 2BB. 27BB, SBB, 37B, 2C. 27C, SC, 37C, 330, 33iC, 2D. 270, 3D, 37D, 338C, 4iC, iSC. 

2iB, 3A, 3B. · 37BB, 38B, 38BB, 33B, 338BB, 4BB, 47BB, iSBB. 
33BB, 337B, 337BB, 338B. 

85. Dubuque silt loam ..... --------·-· 2A·-·-----·--------.. 2B, 3B ........................ !BB. 2BB, 27BB, 3BB, 37B, 

36. Dubuque silt 
det'(lpbase. 

33B, 337B. 

loam ............ IB, 2A., 2B ............ !BB, 2BB, 27BB, SB. SBB. !C. 2C. 27C. 28BB.!. 3C. S7C, 
3iBB, 33B, 3SB, 33iB, 3iB. 38BB, 3:!BB, 33<.0, 337BB. 

337C. 33SB, 338BB, 4B, 4BB, 
fiB B. 

• For ~•planation or the symbols in these oolumns see the lrgeod ror !lg. 13, a conservation survey lleld sht>et. 

2C, 2D, 27C, 270, 27DD. -C, 3C, 3D, 
37BB. 37C, 370, 37DO, 3SBB, &>C. :\"I)• 
33BB. S:lC. a;m.._ 3:l7BB, 3~l7C. 337 n, 
S:.l8B. 33~1lB, ~'-'• ~D, 4BB. 4\.', 47C, 
iSBB, iSC, 4/'D. 

2D, 270, 3D, 37D, 3SC, 33D, 3370, 33SC. 
47C, iSRB. 



.. 
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FIGt:'RE 14.-Progress of Conservation Surveys, November 1939 
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and strip cropping if shorter rotations are used, or 
terraces. On class III land safe cultivation requires 
such complex or intensive practices as contour cultiva
tion in combination with a 6-year rotation that includes 
4 years of hay; or a combination of contour strips and 
terraces if the usual 3-year rotation is to be used. 
Land of class IV is best used for pasture. Over-grazing 
should be avoided. Many of the pastures need lime 
and fertilizer in order to produce and maintain effective 
cover. If any crops are grown on land of class IV the 
rotation must be a long one, and careful contour strip
ping is necessary. Class V land is best used only for 
woodland and should not be grazed. 

In grazing regions land not suitable for ·croppi.Iig 
but suitable for grazing is further classified according 
to its use capability, in the following three classes: 

Slightly susceptible to deterioration and needing no practices 
other than those necessary to attain proper number and dis
tribution of livestock; 

Moderately susceptible to deterioration and needing special 
practices; 

Highly susceptible to deterioration and needing special 
practices. 

The classification of land according to its use capa
bilities is not made by any one person. A trained 
conservation surveyor ascertain,s the type of soil, 
slope, and kind and degree of erosion, and delineates 
these factors on the aerial photograph in their relation 
to the present land use; that is, he makes the conser
vation survey. Then the planning "technicians, State 
and local technical specialists, leading farmers, and 
conservation surveyors jointly study the entire situation_ 
and agree upon the capability classification of each 
type of soil. as it is influenced by slope and existing 
erosion. A table similar to table 2 is prepared. With 
the table at hand, anyone can determine readily the 
class of each delineated area. 
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Form and Use of Results 

The most immediate use of the conservation survey 
material is made when the planning technicians take 
photographic enlargements of the survey field sheets 
to a farm as an aid in working out a farm conservation 
plan. It is then that the most immediate use U. made 
of the use-capability classification. Recommendations 
are made as to the cropping systems and practices 
suited to each of the land classes. Farmers and re
search workers cooperate with the planning technicians 
in developing these recommendations. (Table 3.) To 
put these data into more nearly permanent form for 
future use, the conservation survey maps are reproduced 
on multilith quadrangles on a scale of 4 inches to the 
mile. These maps (facing p. 65) are accompanied 
by reports setting forth the results of the conservation 
survey and sho·wing the relationships between soil 
characteristics, slope, land use practices, and erosion 
conditions. They are issued for each area covered. 
Recommendatio:p.s are made in these reports concerning 
land use and erosion control measures for the different 
combinations of soil, slope, and erosion conditions. 
Descriptions of individual soil types are contained in 
an appendix. A general description of the area, includ
ing its topography, climate, native vegetation, economic 
and cultural development and agriculture, is included.3 

Detailed conservation surveys have been made over 
an area of approximately 51,000,000 acres and are in 
progress in an area of about 181,000,000 acres. Recon
naissance conservation surveys have been completed 
on about 285,000 square miles in addition to the Nation
wide reconnaissance survey made in 1934-35. Recon
naissance conservation surveys in progress cover approx
imately 37,000 square miles (fig. 14). 

• For an illustration of this type of report see, Erosioo atU! Related Land t'se Contli· 
eioM on 1M Crooked Creek Project near J..diana, PenMvtvani4, 19-10. 

TABLE 3.-Table of recommendations t 

Land use capa
bility class Land use Cropping systems Supporting conservation practices 

I. (Green)........ Cultivation........... Row crop 2 years, smBII grain, bay.................. None ••••••••••••.•••..••.•••••••.•••••••••••••.•.••. 

{ 

P.}ow crop, smBII grain, hay .••••••••••••••••••••••••• Contour strips, 75'-125', or terraoes ..•••••••••....•.. 
II. (Yellow)...... • •••• do •••••.••••••••. l~ow crop, smBII gra!Jl, bay 3 years .•.•••••••••••.•.. Contour cultivation.. •••••••••••••.••.•.•.••••••.•••. 

Pasture •••.•.•••••••.. ~~!e~~:~~-~-~~~-~-~~~:::::::::::::::::: ~~~::::::::::::::::::::::::::::::::::::::::::::::::: 

{ 
{
Row crop, smBII grain, bay •..••••••••••••••••••••••• Contour strips and terraces •••••.•.•.•..•••••....•... 

III. (Red) ..•... _ Cultivation........... Row crop, small grain, bay 2 years.................. Contour strips 60'-100' ••••••••••••.••..•.•...•..... -
Row crop, smBl1 gram. bay 4 years .••••••••••••••••• Contour cultivation ••••••••••.•••.••••••...•...•.... 

Pasture............... None................................................ None .......•••...•••••••.........•.•.•..... ________ _ 

{ 

.•••. do............... None................................................ Controlled grMing. Contour furrowing for adapted 

IV. (Blue) .•..•.. Woodlo.nd .••••••••.••. None .•.••..•••...•••••••••••.•••••••••••..•......••. p:g:!c~l~::' ~dO::!~~~~r~~: .••••.•...•••.•.••. 
I In case it is necessary to cultivate class IV land, special intensive practices will be planned to meet the conservation needs. 

Soil treatments I 

Manure. 
Lime+manure. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Ume+phosphorus. 

None. 

• This example of a table of recommendo.tions was prepared to show the principles involved in applying land use, cropping systems, supporting oonser<"ation practiC<'S, and 
soil treatments to tbe respeetive io.nd use capability classes. 

I Aocording to soil tests and needs. 

NoTB:.-Remaining classes for grazing lands, woodlands, and other lands are not included In this table. 
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·A general reconnaissance conservation survey of the 
whole country was made in 1934 and 1935 in order to 
locate and identify on a fairly broad scale the erosion 
problem areas of the country. Results of this survey 
were published on a series of State maps, mostly on a 
scale of 1:500,000. 

Personnel \ 
Personnel employed in making conservation surveys 

most commonly consists of graduates of agricultural 

National Resources Planning Board 

colleges trained in soil science or agronomy. Appli
cants are taken from Civil Service registers. Inex
perienced men are given intensive training in field 
mapping under the direction of experienced surveyors 
before undertaking regular work. As has been sta.ted, 
the use-capability classification is developed jointly by 
the area technicians and the conservation surveyors, 
often with the advice of county agents and extension 
specialists, as well as staff members of the State Agricul
turfltl Experiment Station. 



CHAPTER XII. LAND CLASSIFICATION IN THE BUREAU 
OF RECLAMATION 

Ori~in of Function 

Long before the time of Columbus the reclamation of 
arid lands was practiced by the Indians on the North 
American continent in what is now Western United 
States. Spanish missionaries in the West irrigated 
plots around their missions. The haciendas and ranchos 
of Spanish and Mexican settlers were not complete 
\\ithout their irrigated gardens. When settlers migrated 
westward from humid regions of the United States 
into the desert areas, they also quickly adopted irriga
tion in order to produce food crops necessary for their 
subsistence. 

During the early years of western settlement, irriga
tion was comparatively simple, consisting of the diver
sion of small streams and the reclamation of lands 
bordering water courses. Increasing complexity car
ried the developments· beyond the means of private 
capital and the need for public participation was recog
nized by the passage of the Carey Act in 1894. Under 
this act large areas ·of desert land were patented to 
several States on condition that the land would be 
reclaimed by irrigation and disposed of to actual settlers. 
Federal participation did not begin until the passage of 
the Reclamation Act of June 17, 1902 (32 Stat. 388). 

Land classification as a vital element in the Federal 
program of reclamation began \\ith the passage of that 
act. It was first carried on as part of the preliminary 
examinations and surveys made by the Geological Sur
vey in the Department of the Interior. In 1906 an 
independent agency, the Reclamation Service, was 
established in the Department. In 1926 the Service 
was given bureau status. Throughout this period and 
to the present land classification has continued to 
increase in importance as developments continued to 
grow in size and complexity. 

The organic act which authorized Federal construc
tion of· irrigation projects established a Reclamation 
Fund to be used in the examination and survey for and 
the construction and maintenance of irrigation works 
and the payment of all other expenditures authorized 
by that law. Into that fund went certain revenues 
from the disposal of public lands largely in the West, 
and later, from the utilization of publicly owned re
sources. Under the law, construction cost on reclam
ation projects must be repaid to the Reclamation Fund 
by the settlers on reclaimed land. This put an eco
nomic and a legal obligation on the Bureau of Reclama
tion. If projects are not carefully planned, efficiently 
carried out, and effectively used, there would not be full 

compliance with the law. Of great concern, also, is the 
social obligation. The human damage caused by the 
failure of a project would be serious and perhaps irrep
arable. The place of land classification in this setting 

·is clear. 

Objectives 

The objectives of the Bureau's program are to provide 
new opportunities for people to make decent homes, to 
build new communities, to strengthen the arid and semi
arid sections of the country, to conserve and utilize land 
and water resources, and to enrich the economy of the 
Nation. To aid in achieving these objective~ on a 
sound basis the land-classification work seeks to de
termine precisely where and in what quantities irrigable 
lands can be found for subdivision into tracts, not to 
exceed 160 acres each, sufficient in size for the support 
of a single family and for the repayment of irrigation 
costs. 

Procedure and Methods 

The land-classification objective is a determination of 
the quality and quantity of arable land within a given 
project area. and a determination of the feasibility of 
increasing the economic value of that area. by irrigation. 
The quality of the land must be evaluated, not only 
upon its natural characteristics, but also upon the 
changes in its inherent producing capacity which can 
be induced by irrigation. This qualitative analysis 
of the land is determined on the basis of the soil, 
topography, drainage, and climate. The type of crops 
which can be produced is an important element in the 
qualitative analysis as well as the accessibility to 
markets, market requirements, and quantity and qual
ity of irrigation water. To be of standard applicability, 
successful and desirable in its objective, a land classifi
cation must be based on an accurate determination of 
the fixed qualitatiYe characteristics. Any re,~isions 

which may become necessary because of vario ble 
economic factors may readily be made. 

The areas cla.ssified usually have never been culti
vated and the quality of such land has been established 
only to the extent disclosed by drought-resistant 
native vegetation. A detero1ination of the potential 
utility of the land under irrigation usually must be 
predicated upon a c.omparison with areas of similar 
characteristics which have been irrigated. The result
ant effect of the artificial increase of soil moisture must 
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be studied, not only from the standpoint of crop 
production, but also from the standpoint of soluble 
mineral salts. 

Thus, in addition to su<'h usual soil characteristics as 
fertility, texture, and depth of soil mantle, a determina-

. tion also must be made of the soluble salt content, 
permeability of underlying rock formation, and subsur
face drainage characte1\istics. Topography or surface 
relief must be studied carefully, not only to determine 
the distribution and intensities of variations in the sur
face characteristics, but also the availability of drainage . 
outlets for surplus irrigation water. · 

Scales of Operation in Land Classification 

The scales of operation in land classification under
. taken by the Bureau, differentiated primarily on the 
basis of the. amount of detail and accuracy of the end 
results, are as follows: (1) reconnaissance; (2) semi
detailed; and (3) detailed. 

1. Reconnaissance.-This scale of classification in
volves a general outline of land features of conspicuous 
importance in planning irrigation development in a 
particular region. It is applicable to three general 
conditions: (1) For use on large areas where only 
general information on the extent of the arable land 
is required; (2) to determine the general extent and 
location of arable areas with the object of obtaining 
sufficient information on which to base justification of 
a more detailed investigation; and (3) for use on areas 
under con~ideration for supplemental water supply 
where only an approximation of the total acreage of · 
arable land is required. These surveys are accom
plished on maps having a scale of 1: 24,000. 

2. Semidetailed.-The second scale of classification 
involves a careful exammation of lands likely to be 
devoted to intensive agricultural use, while marginal 
use areas are only briefly studied. The arable and 
nonarable lands are mapped with considerable accuracy, 
but the boundaries between different classes of arable 
lands are not delineated in the same degree of accuracy 
as required in a detailed classification. The use of 
this scale of operation is concerned with secondary 
investigations where only a moderate degree of detail 
and accuracy are required. Conclusions drawn from 
results· of such a classification are used: (1) in conjunc
tion with engineering investigations to determine the 
feasibility of projects; and (2) to determine the extent 
and character of lands utilized within a certain drainage 
area and the ultimate amount of additional develop
ment which may be expected. This type o1 classifica
tion is delineated on maps having a scale of 1:12,000. 

3. Detailed.-The third ~cale of classification involves 
examinations of the features in sufficient detail to pro
vide information as to the character of the lands on 
each 40-acre tract which is required in planning con-
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struction of a project. Basic data with respect to 
various soil and subsoil conditions, topography, and 
drainage are obtained in detail for the purpose of: 
(1) planning the project development; (2) laying out 
the canal distribution system; (3) outlining a drainage 
program for the irrigable lands; and (4) land appraisal. 
The delineation of such a classification is accomplished 
on maps having a scale of 1:4800. 

In each of the three scales of land classification the 
cr.iteri~ are substantially the same and fall in two 
principal categories, the physical features of the land 
~nd the economic features of its irrigation. 

Physical land features.-The ideal physical features 
of an irrigation area are: (a) an entirely smooth land 
surface, (b) a gentle slope, but sufficient to facilitate 
irrigation and permit drainage of surplus water, and 
(c) deep, fertile loam soils. The first step in a classifi
cation program is to determine the location and area of 
land in the proposed project which approaches these 
ideal conditions sufficiently to warrant construction of 
the project. The second step is a tentative determina
tion of project 'boundaries that will embrace the aggre
gate amount of arable land that can be irrigated by the 
available wate; supply, with due consideration of the 
engineering and economic feasibility of the irrigation 
works that will be required. The third step consists of 
a detailed topographic survey, scale 1:4800. The 
purpose of this survey is two-fold: (a) it provides a 
basis for planning the layout of the irrigation canals 
and the farm distribution system, and (b) it refines data 
on slope and surface features. The fourth step iH a 
detailed soil survey. This survey provides data cover
ing the adaptability of soils and the distribution of soils 
of different significant qualities for each 40-acre unit. 
These data together with data from preceding steps 
provide a basis for the next two steps. 

Economic features.-The economic feasibility of a 
project is a function of its cost and the potential earning 
power of the project land. The cost determination is 
very largely an engineering problem. The potential 
earning power is the problem of land classification and is 
determined on the basis of the type and yield of crops 
which can be produced, accessibility to markets, 
and the market requirements. Resulting· data 
are coordinated with the study of physical features 
of the land, to provide a basis for determining the eco
nomic feasibility of a project. These data also are 
required for the purpose of subdividing a proposed 
project area into optimum-sized operating units. The 
importance of establishing proper farm units and vari
able. charges was not fully appreciated in some early 
projects. At that t;me charges for irrigation water 
were based solely on the average cost per acre of con
structing the irrigation works (amount of water used 
and the cost of delivery thereof), without regard to the 
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quality of the irrigated land. As a result a given 
amount of water used on certain land within a project 
area produced excellent returns, while delivery of the 
same or a greater amount of water to other land did not 
result in the establishment of an economically independ
ent unit. The early experience in project development 
showed that the security of the settlers on the project 
as a whole, as well as both private and government 
investments in project developments, demanded that 
each farm unit should be established on a comparable 
basis and that the quality of the land should be given 
consideration in fixing charges and establishing farm 
units. Accordingly, "paying classes" are established 
on the basis of relative ability to produce returns. 
These paying classes embrace land types which may be 

OEPARTM ENT OF THE tNTERIOR 
BUREAU OF.RECIAMAliON 

SHOSHONE IRRIGATION PROJECT, WYOMING 
FRANNIE OIVIStON 

FARM UNIT PLAT • 
TOWNSHIP 57 NORTH. RANGE 97 WEST., 6TH P.M. 

SNOWING FARM UNITS AND tRfRGA.9U!' AREAS 

FOR WHtCH WATER RIGH1" AI"PUCATIONS MAY BE MADE 
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F 
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subdivided into economic farm units, of substantially 
equal size, generally ranging from 40 to 80 acres but 
not exceeding 160 acres ·each. It is intended that each 
unit afford a substantially equal and adequate oppor
tunity to support a family and to repay its allocated 
share of construction costs. These same economic 
data also provide a basis for developing a plan of recom
mended land uses which is a guide to the action pro
gram of the proposed project, as well as the settlement 
and development of the land.' Types of farm economy 
are determined as well as rate of development, location 

a In connection with the Columbia Basin Project, because of its complexity, large 
area of irrigable lands (approximately 1,200,000 acres), and cost, tbe Bureau has 
undertaken in cooperation with 32 other agencies, Federal, State, and local, its most 
elaborate study for the determination of proper plans and programs for the settlement 
and development of a project area. 
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of villages, transportation and power facilities, manu
facturing and recreation needs. Usually not more than 
three paying and three nonpaying classes are differ
entiated in the land classification work, defined as 
follows: 

1. The first class lands are those constituting the highest type 
of arable lands, suitable ~n all respects for cultivation and 
production of crops under 'irrigation. They are smooth-lying, 
with slopes up to 5 percent; soils at least four feet in depth, 
medium or fairly fine in texture, mellow, open in structure, 
allowing easy penetration of roots, air, and water, having free 
drainage yet good water-holding capacity, and free from accumu
lation of soluble salts (0.2 percent or less). 

2. The second class lands are of intermediate character, suited 
to the cultivation and production of quite a wide range of crops. 
They are not as desirable nor of such high general value as lands 
in class 1. They are more costly to prepare, owing to slightly 
unfavorable topography, and are ·more costly to farm, owing 
to the use of more irrigation water or to difficulty in the applica
tion of water. The soils m.ay be comparatively shallow (12-18 
inches of good plow soil, 36 inches of soil penetrable by roots and 
water). The drainage may be impeded. Soils may contain 
moderate concentrations of soluble salts (0.5 percent or less). 
Alkalinity may run pH 9.0 or less in the surface two feet. The 
texture of the soil may be too sandy or it may be a heavy clay. 
The topography may be of an uneven or rough slope of less than 
5 percent or smooth slopes of from 5 to 10 percent. 

3. The third class lands are of inferior quality and of low pro
ductivity. They have a restricted crop adaptation due to such 
soil deficiencies as shallow depths (6 to 12 inches over gravel or 
loose rock, 36 inches penetrable by roots and water); extremes 
of texture (sandy or heavy clay); or presence of sufficient loose 
rock on the surface and in the plow zone to interfere seriously 
with cultural operations. They are, in some instances, lands 
having impeded drainage and moderate concentrations of 
soluble salts. In still other areas, they are lands of uneven and 
rough topography where there would be danger of erosion if 
used for crops which require plowing and cultivation. The lands 
of the third class designation warrant utilization only under the 
best of economic conditions where they can be developed in 
conjunction with lands of better quality. 

4. The fourth class lands aJ;e those which sometimes have a 
specific limited utility. They are made up of heavy compact 
soils with tough impervious layers in the subsoil. Sometimes 

. they are considered as having a possibility of reclamation by 
artificial drainage, but due to inherently poor drainage qualities, 
such measures have met with a small degree of success. For 
the most part these lai).ds are considered nonarable. 

5. The fifth class consists of lands which are submarginal for a 
variety of reasons. They often include lands which are water
logged and have an accumulation of an injurious amount of 
soluble salts, or lands which are subject to periodic floods, a 
condition which is susceptible to correction only through con
struction of flood control or drainage works. 

6. The sixth class lands are permanently nonarable, consisting 
largely of lands having a rough, broken, or eroded surface, ren
dering them unfit for cultivation. Other areas consist of "bad 
lands" or rough areas of raw shale, or shallow soils over shale or 
sandstone; others consist of gullied areas in deep alluvial soils; 
and still others consist of sandy or gravelly stream beds. In this 
class are also included areas which are too high for delivery of 
irrigation water or small isolated areas which, due to their 
position, are not considered feasible in the development of farm 
units. (See tabular statement on p. 75.) 

National Resources Planning Boar( 

Land ownership and use.-The preparation of an 
ownership map is required for projects involving lands 
which are not part of the public domai.Ii. A study also 
is made of present utility of the non-Federal land. 
Using the ownership map as a means of distinguishing 
property units and the land-use data showing the cur
rent productive value of the land, an appraisal is made 
of the dry landvalue of the privately owned properties 
without regard to possible increases in value as a result 
of· irrigation. These appraisals are made so that fair 
values can be assigned to privately owned property 
units in excess of the maximum 160-acre single farm 
unit allowed by law. The excess acreage of each 
privately owned farm unit must be sold at the ap
praised value if the land owner desires to irrigate any 
of his land from the project canals. By this procedure 
speculation in projeet lands is obviated with the result 
that the ultimate settler on such private land can 
obtain his farm unit at a fair price and therefore have 
a better chance of success. These steps are not re
quired as to lands which are part of the public domain, 
and which are opened to homestead entry under the 
public-land laws subject to a requirement for repayment 
of water-right charges. 

F'ield procedure.-Land-classification data are plotted 
on base maps prepared in accordance with procedures 
which are identical to those described in chapter VIII, 
for topographic map work of the Geological Survey, 
and chapter VI, for use of areal photographs. Where 
adequate photographic or topographic base maps are 
not available, such maps are prepared by the Bureau, 
usually on field sheets 18 by 24 inches in size. The 
various classes of land are mapped by plane-table 
sketching or by traverse. The amount of care and 
accuracy exercised in delineating the boundaries be
tween the different classes depends upon the detail of 
the survey. Where more than one man is responsible 
for the mapping of an area, comparison of the work is 
made, not only at a common border of the maps, but 
throughout the entire area in order that any differ
ences in the interpretation of the land characteristics 
and classification standards may be reconciled. Uni
formity of classification is essential. 

Borings or pits are made for determining soil char
acteristics and generally are extended to a depth of 5 
feet. In detailed classifications, the minimum number 
of such borings is one for each 40-acre tract; in semi
detailed classifications, one for each 160-acre tract, and 
in reconnaissance classifications a sufficient number to 
be reasonably representative of the areas classified. 
These are the minimum requirements applicable where 
conditions are uniform, but additional borings are 
made where the nature of the soil is variable, or where 
additional refinement is desirable. Quantitative deter
mination of the approximate salt content of the soil is 



SOIL PROFILES 

Sand 
l oamy sand to sandy loam 
Fine sandy loam to sil t loam 
Silt loam to clay loam 
Clay 
Gravel or loose rock 
Creviced rock 
Calcareous hard pan 
Caliche 
Solid rock 

I .Ol ll Total sa lts 
T6= pH 

0 r~~~~~n3~~ ~i~e~~ ~e:r~ngs 

~Cot 4SDW.olftCor. 
Saort.Burchr. ~ ISaot- U unchor. 
thistle. 

SiCoc 1\Ce<. 
S..t bur.:har. ~Ottblnth r 

~Cor. )\Cor. 
1iof.bunchilr li<Jndl.,, ..... 
R.ttustle. 

'iHor. &50\'lof ~Cor 

Sao<. bunch or. I Bunch r. 
Rthlstft . 

lllO'N.WofH.Cor. ~cor. 
8unth r. rdb.br 
Cltartd . 

~ .. , lOCr[of~Cor. 

17 

~a ,.~,. ~!!>--~~+- -;:t-:-:---I~¥F'<\---H'fff----,Lf ........._=-'1--'"'~---
19 

110 

Siat l bvnchl'lr. Bunthar ltlhlstlt. 

Ill 
112 

CLASSIFIED AREA IN ACRES 

Clen l Clns2 Class) Clus • ,_, •tw 
800Hl ol ~CO< NE 'NE' '" IJ.U Zl.._ "" 

151 
\'Cot 400' 5E.ofN.W C4< 

IV .. I HW'Nt' '" .... li.JII. ,.., 
"" 5aat l bunth ar. Cleartd SW 0 Nt 4 ..... IUO 40.11 ... 

SE 0 NE' u.n "" I.IZ .... .... Rth lsiltl~Qf 
N£ 4 NW' "" "" ... .. , . ., 
NW 0 HW' 

"~ I. ..,. .... 
sw•tcw• ... .... .. .. . .. '"' 

,.,, 
sr• HW 4 .... <n ..... "" "" U .lt 
NE ' sw• . , ms .... .... 4CUI 

Zbl 
N.E.Ce<. GOO'S.E.of 'I Cor. 

~~ l·l Nw • sw • .... .... UIO sa.R .tt~t st tt . l !~ao<IR.Ih .. ~. sw• sw• 10.10 .... 1010 .... 
Sine rolb.br SE' SW 4 .. )1 .14 .... ..... 

NE' S£ 0 
lUl '·" ""' .... 

HW' sr • 401l ... ..... .... 
sw • sr• ,., ,.. ... , ..... 

SiQe,R..thisllt s.ae t bvrdlqr 

I.OO'Sot N.IC.r. 1.00'5 ~oi~CM ,.,, Rth litlt ,., .. 

S['S£ 4 

'"' TOTAL am """ ZO'.S1 Slll SSlJI b4H3 

( Fa~ p . 74) 
FIOURE 16.-Sample Land CI88Ciification Map 

ARAOL I.ANO 
Clm 1 p Yol!ow 
Cl .. a 2- GrMn 
Clo 3 • Olut 
Cit 1 4 - Pin• 

NON· ARAOLE I.ANO 
Cia 6- Rtd 

REASONS FOR LOW R ClASS n iAN NO, l 
S - lnlttlol 1011 
T -lnltt lot IOpojf.tiPht 
0 - I nit~ lOt drJin•a- condlllonl 
R- LOOif roch In plOw ront 

~ Ltnd undfr lllltollon 

IIO' OlofWICor (or, 

r, 

~tor l Cor 

"' 

kto<. l~c.r 
I,_U.Ihlol~ 

.., dofroilolf, 

~Cor 800' for N w.c.r 

U to<. l~c.r , 

I Cor HI Cor 

SEC.35 T20 N. R25 E. W.M. 
8oete .. I lnoh • 400 f .. t 

DI'AIIITMIHT or THC INTifltJO,_ 
IUiltCAU M ltiCU.ATfOH 

COLUMBIA BASIN PROJECT · WASHINGTON 

LAND CLASSIFICATION 

CUMI"~MiniD-N-1/11<'~ 
DATC. J~l7,tt)t AP'PttOVl~ 

EPHRATA, WASHINGTON 202&35 



Land Classification in the United States 

made with an electrolytic bridge for each section of 
the soil profile, and the results are recorded on the field 
sheets opposite the section to which they pertain. Soil 

reaction is expressed by pH measurements, which are 
determined colorimetrically or with a pH meter. 
Dilute hydrochloric acid is used in making an estima-

Standards of classification adopted for tho most commonly used of these six categories are as follows: 

Standardl /or aeml-<ltlaUtd land elaaaijicalion 

Land characteristics Class I land Class 21and 

BoWl: 
Texture .•• ________ Sandy loam to friable clay Loamy sand to friable clay. 

loam. 
Depth: • 

To gravel, sand 
or cobble. 

To solid rock or 
lm pervious 
hardpan. 

To caliche bard
pan (slightly 
penetrable). 

To penetrable 
lime zone. 

Alkalinity .•.•••.•.••. 

Baliu.ity ---·-----------

:U incbee good plow soil..... 12-18 Inches good plow soU. 

48 inchee pins _______________ 361nches pins. 

30 Inches with (8 inches 
penetrable. 

18 Inches witb 48 inchee 
penetrable. 

pH less than 11.0 in anrrace a 
feet. 

pH 9.0 or higher in eaction of 
soU profile below a feet tf 
highly calcareous and total 
salts are low. 

Total salts not to exceed 0.2 
percent. 

:U iochee witb 36 Inches pene
trable. 

14 inches witb 36 Inches pene
trable. 

pH 11.0 or lees In anrCace 2 feet. 

Higher pH permissible In 
section orson profile below 
2 feet tf highly calcareous 
and total salts are low. 

Total salts not to exceed 0.5 
percent. 

Land characteristics Class J.,:land 

Rock and rocky soiL. No solid rock or loose rock 
that will Interfere with 
ordinary cnJtivalion. 

TOPOGRAPHY: 
Slopee. -------- .•. 

Surface .•••...•... 

Smooth slopes op to 5 per 
cent in general gradient; 
reasonably large sired 
bodies sloping in the same 
plane. 

Even enough to require only 
small amount of leveling 
and no heavy grading. 

DRAINAGIIL........... Early eeepage of land un
likely. Artificial drainage 
practicable at low cost. 

Cl<i.SS 2 land 

No rock in plaee. Easily 
removable loose rock limit
ed to that generally cleared 
in similar comrnUDitle& 
"·here irrigation is prac
ticed. 

Smooth general slopes of 5 to 
10 peroont or rougher 
slopes w bich may be Jess 
than 5 percent in general 
gradient. 

!\fay require considerable 
leveling and moderate grad
in~, but in amounts gener
ally found feasible in like 
areas where irrigation is 
practiced. 

Early seepage may develop. 
Artificial draina~e practi
cable at reasonable cost. 

• At the lower range ofmlnlmnm depths tbetexture most be fine sandyl06111 or heavier, and at the higher range It most be as heavy as sandy loam. Loamy sands un
derlaid by coarse sand or gravel should be 24-30 Inches deep (depending on the percent of silt and clay) to qualify for class 2, and 18-:U inches deep to qualify for class a. 

While areas may be placed In a lower cliiiS than "1" for any of the reasons listed above, they will generally be placed in the next lower class if decidedly inferior in two or 
more respects~ The reasons for placing areBS in a lower class than "1" should be indicated by placing the letters "S", "T", or "D" after the classification number, depend· 
lug on whether the deficiency Is in "soil," "topography," or "drainage". The boundaries betwsen the different classes should be delineated with a solid line and the 
boundary between areas placed In the BBme class for different reasons should be a broken line. 

Irri{laud 14n4.-All the land that is irrigated or bas been irrigated even though the snpply may have been Inadequate for a part of the time, is classed as irrigated. 
Irrigated land that is utili""d In the production of alfalfa and cultivated crops is designated by crosshatching, sloping right to left. 

Irrigated meadow or pasture is shown In contrast to other irrigated land by reverse crosshatching. 
CltUI 6-NOtlarable.-lncludes lands which do not meet the minimum requirements for class 2. Also small area.• of arable land lying within larger bodies ofnonarable land 

when these would obviously not make useble fields. Arable areas which are isolated for irrigation by gravity (high), or those where the feasibility of making water delivery 
Is questionable, will be classified In the regular way and the matter of eliminating arable land because of cost of serving with an irrigation supply will be left to the engineer 
In charge of the Investigation. 

Standardl for Detailed Land Claasi}icalion 

Land characteristics Class I.-Arable Class 2.-Arable Class 3.-Arable 

Son.s: 
Texture •• -------------------- Bandy loam to friable clay Loamy sand to friable clay-------- Loamy sand to friable clay-------

loam. 
Depth:• 

'l'o gravel, sand or cobble. 
To solid rock or lmpervl

onsherdpan. 

To caliche hard pan 
(slightly penetrable). 

To penetrable lime zone •• 

Alkalinity •••••••••• -- •••• ----

Salinity----------------------

Rock and rocky soil •••••••••• 

TOPOGRAPHY: 
Slopes .••••••••••••••• ------ •. 

Surface •..••• --- ____ •••••• ---. 

DRAINAGE •••••••••••••••••••••••• 

:U inches good plow soil..... 12-181nches good plow soU.-------48 Inches plus ••••••••••••••• 36 Inches pins ____________________ _ 

:U lnchee wltb 36 inches penetrable. 

&-12 Inches sou ___________________ _ 
36 Inches pins, where flat or hum

mocky; :U Inches on smooth 
slopes. 

16 inches witb 36 Inches penetrable. 30 Inches with 48 Inches pen
etrable. 

18 Inches witb ts Inches pen
etrable. 

14 inches witb 361nches penetrable. 8 inches with 36 inches penetrable •. 

pH less than 9.0 In surface 
3 feet; pH 9.0 or higher In 
section of soil profile below 
a feet U highly calcarons 
and total salts are low. 

Total salts not to exceed 0.2 
peroent. 

No solid rock or loose rock 
that will interfere with or
dinery cultivation. 

Smooth slopes up to 5 per
cent in ~~:eneral gradient; 
reasonably large-sized 
bodies sloping In the same 
plane. 

Even enough to require only 
small amount of leveling 
and no bes vy grading. 

Soil and topol!l"aphic condi
tion~ such that no specific 
drain~ requirement is to 
be anticipated. 

pH 9.0 or less In surface 2 feet; 
higher pH permissible in section 
of soil profile below 2 feet if high
ly calcarons and total salts are 
low. 

Total salts not to exceed 0.5 per
cent. 

N~b~"J<o!~ P~S:·u:;,~!( ;;n:g:t 
generally cleared In sim.iler oom
munities where irrigation is 
practi~A~d. 

Smooth general slopes of 5 to 10 
percent or rougher slopes which 
may be les!! than 6 percent In 
general gradient. 

May require considerable leveling 
and moderate ~~:rading but in 
amounts generally found possi
ble in like aceas where irrigation 
is practioed. 

Soil and topographic conditions 
such that drainagewill probably 
be required but with reclama
tion by artificial means appeer
ing feasible at reasonable cost. 

pH less th"n 9.0 In surface 12 In
ches; higher pH permissible in 
section of soil profllo below 12 
inches U hil!!hly calcarous and 
total salts are low. 

Total salts not to exceed 0.6 per
cent. 

No rock In place. Extent of loose 
rock limited to that generally 
permissible in the production of 
meadow or bay. 

Up to 12 percent U slopes aro very 
favorable. 

May require hesvy grading In 
spots but not more than has 
been gensrally found possible 
on similar developed projects. 

Narrow vallevs, etc., where drain· 
~ Will probably be ""!Uired. 
Also areas requiring surfaee out-

~i~JJ~;=~~hl: :.~.be pro-

Class 6.-Nonarable 

Includes lands which do not 
meet the minimum require
ments for Class 3. Also small 
areas of arable land lying 
within larger bodies or non
erable land when these would 
obviously not make usable 
fields. Arable areas which 
are isolated for irri~ation by 
gravity (hi•b) or those where 
the feasibility of making 
water delivery is question
able will be classi fled in t be 
regular way and the matter 
of eliminatinl!! arable land 
because of cost of serving 
with irrigation water will be 
left to the engineers. 

• At the lower range or minimum depths the texture must be fine sandy loam or In two or more respects. The reasons for placinJ!! •~ In a Jo..-er chss thon ""I" 
heavier, and at the higher range It must be 8S heavy 8S sandy loam. Loamy sands should be indicated by placing the !etten ··.s"_. ••t" or "'d" aftt>~ tbe rlsssl.l]mtwn num
underluid by coarse sand or gravel should be 2-HIO inches deep (depending on the ber, depending on whether the deficiency ISm ""sOli." "topotl:raphy," or ··,fnunn~e." 
percent of silt and clay) to qualify for Class 2, and 18-24 inches deep to qualify for 1'he boundary between the dilTerent cla.<SeS should be delinl'.,l&l "'ilh a solid hne •n•l 
('lass 3. W bile a,..... may be placed in a lower class than '"I" for any of the reasons tbe boundary between areas placed In tbe same ela..<s lor d ltlerent '""sons should be 
listod above, they will generally be placed in the next lower class If decidedly Inferior a broken line. 



76 

tion of the lime content. Where soil conditions en
countered are not fully explained by these field exam
inations, or where the irrigation water to be used is high 
in soluble minerals, representative soil samples are sent 
to the chemical laboratory of the Bureau, to agricul
tural college laboratories, or to the Bureau of Plant 
Industry laboratory, for ~ore detailed analyses and 
interpretation. 

Classification is indicated on the field sheets by 
symbols. The numerals 1 to 6 are used on the map to 
designate the classification. Where the numerals 2 ·to 
6 are used, the basis for such classification is indicated 
by the letters "8" for inferior soil conditions, "T" for 
inferior topography, "D" for inferior drainage, and 
"R" for loose rock in plow zone. For example, the 
symbol "2ST" indicates that the land belongs to the 
second class because of inferior soil and rough or steep 
topography. The boundary between the different 
classes is indicated by a solid line, while areas placed 
in the same class but for different reasons are separated 

N. 

KEY MAP 

R.21E:. R.22E. 

National Resources Planning Board 

by broken lines. Lands that ·are now being irrigated 
are indicated by cross hatching. 

Form of Results 

The land-classification studies all lead up to the prep
aration of the farm-unit plat, showing farm-unit sub
divisions of public lands and the areas, public and private, 
to be served with water. A typical farm-unit plat is 
illustrated in figure 15. Copies of the plat are filed in 
the General Land Office and the local land office. They 
form the official record to which homestead entries and 
water-right applications must be made to conform. 
When the farm-unit plat has been completed and filed, 
it is the basis of a public notice, which is a formal 
announcement concerning irrigable lu.nd and water 
charges against the land. It announces the date on 
which the farm units shown on the plat will become 
subject to entry, and when water will be available for 
private lands, if any, which are included in the area. It 

• 
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FIGURE 17.-Sample Location Map of Engineering Structure 
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also announces the charges against the land, and when 
they will become due. 

The land-classification maps are retained in the proj
ect office, where they are available to the public. 
Prospective settlers, and those interested in the lands 
of the project area, consult these maps to ascertain 
characteristics of the soils and the potentialities of 
various tracts. Ordinarily, one map is made for each 
section of land and hand-colored in order that the 
public can readily discern the land classes in detail on 
any tract. A sample map, showing sec. 35, T. 20 N .. 
R. 25 E., W. M., of the Columbia Basin project appears 
as figure 16. This map is not typical of the area since 
it was selected deliberately to illustrate the detailed 
nature of the classification work in progress. 

The determination of the project boundaries is 
followed by issuance of a map of the project. These 
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maps are revised from time to time in order to illustrate 
the development of the project areas by inclusion of 
roads, railroads, new communities, and the like. They 
are made available to the public through sale at nominal 
prices. 

Other results of the investigations, more indirectly, 
are reflected in such forms as design and construction of 
irrigation facilities. Canal capacities are determined 
directly from the results of the land classification, and 
they, of course, are reflected in the design and construc
tion of the canals, the diversion works, and the storage 
facilities. A sample of the location maps made for 
such engineering structures is shown in figure 17, illustra
tive of the Imperial Dam and desilting works. Figure 
18 is a photograph from the air of these same works and 
a completed section of the All-American Canal, which 
will carry water from the Colorado River to the Imperial 
and Coachella Valleys in California. 

FIGURE 18.-Imperial Dam, Desilting Works, and AU-American Canal 
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Progress to Date 
Several hundred reconnaissance surveys and investi

gations have been made by the Bureau of Reclamation. 
Of those conducted, 78 resulted in a determination that 
the proposed project would be infeasible, and no further 
investigations were undertaken. In 66 instances, in 
which the reconnaissance indicated further work was 
warranted, detailed investigations disclosed that the 
projects proposed were infeasible at the time. In 
certain cases, infeasibility was the result of a lack of 
economic necessity, a factor which has since been 
altered. 

Sixty-three projects or divisions of projects have been 
investigated, found feasible, and constructed by the 
Bureau of Reclamation; 21 projects or divisions of 
projects have been investigated, found feasible, and are 
now under construction by the Bureau; 6 projects were 
investigated and authorized on which construction has 
not as yet begun; 26 projects were investigated, found 
feasible, and were constructed or are under construction 
by other agencies, private, cooperative, State, or 
Federal. 
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In the summer of 1939, 82 investigations were in 
progress by the Bureau, some nearing completion and 
others barely started. It is proposed that 37 other 
investigations be launched before the close of the 1940 
fiscal year. 

In its 38 years of operation, the Bureau of Reclama
tion has constructed water storage and irrigation works 
to serve more than 3,000,000 acres of land, on which 
more than 900,000 persons make their homes on more 
than 50,000 farms and in more than 250 villages, towns, 
and cities (fig. 19). Nearly 1,000 schools and more 
than 1,000 churches have been built in these new 
communities, and crops of a value of nearly 2~ billions 
of dollars have been harvested. The operating projects 
represent an investment by the Federal Government of 
approximately $250,000,000, and of this sum $50,000,000 
has been repaid under the Reclamation Law. 

In 1939 projects under construction were designed to 
make available eventually for settlement almost 
2,500,000 acres of new land, and to provide supple
mental water for about as many additional acres which 
were not adequately watered by systems already in 
existence. 



CHAPTER X I I I. LAND STUDIES IN THE OFFICE OF 
INDIAN 

Origin of Function \ 
Almost immediately after the establishment of the 

Government of the United States, a definite purpose of 
establishing fixed exterior boundaries ·of the area to be 
occupied by each Indian tribe developed as a national 
policy. Tracts were at first described as the areas 
"allotted" to various tribes for occupancy and hunting 
purposes. A treaty of November 17, 1807 (7 Stat. 105), 
under which several tribes ceded to the United States 
certain lands which they had claimed withm the North
west Territory, provided for a number of reservations, 
varying from ~ square miles to 6 square miles each, for 
the future occupancy of the Indians.. This, as well as 
many subsequent treaties, permitted the Indians to 
hunt and fish on the land ceded, although settlement, in 
some cases, made hunting and fishing rights substan
tially valueless. A treaty of July 8, 1817 (7 Stat. 156), 
with the Cherokee Indians clearly contemplated a defi
nitely established reservation on the Arkansas and 
White rivers. Subsequent treaties for the removal of 
other Indian tribes were equally explicit in providing 
permanent reservations. Between 1825 and 1850 
treaties for1and cessions. and the reservation of definite 
areas were made with numerous tribes both east and 
west of the Mississippi River. 

· During the administration of Franklin Pierce (1853-
57), a determined policy -of effecting treaties with the 
various tribes was instituted by George W. Manypenny, 
Commissioner of Indian Affairs. Most of these treaties 
provided for the ces~ion of lands for permanent reserva
tions, and for the allotment of lands within such 
reservations to individual Indians. The policy of 
reducing the area occupied by each Indian tribe to the 
amount of land it was thought to need for agricultural 
and gr!l-zing purposes became much more positive after 
the enactment of the General Allotment Law of Feb
ruary 8, 1887 (24 Stat. 388). 

Indian reservations were created by Executive order 
as early as 1855. In line with Manypenny's vigorous 
policy of delimiting sharply the rights of Indian tribes, 
most of the Executive orders issued between 1855 and 
1870 defined the boundaries of reservations that had 
been authorized by the terms of treaties, or covered 
relatively small area. After 1870 a revived interest 
in Indian affairs and growing opposition to further 
treaties resulted in numerous Executive orders setting 
aside extensive areas especially within that portion of 
the public domain that had been acquired from Mexico. 
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AFFAIRS 

From the begiimi.ng the legal status of Indian reserva
tions has been an anomalous one. The making of 
treaties with the Indians implied that they occupied a 
distinct political status similar to that of foreign na
tions; yet the Federal Government could not con
sistently recognize any sovereignty except its own 
within its territorial boundaries. Gradually, the theory 
was developed that the Indian tribes were dependent 
nations, whose natural rights to a degree of self-gov
ernment and to the use of the soil and all its appurten
ant advantages should be recognized by the United 
States, but that the fee title to the land held by Indian 
tribes belonged to the United States and was subject 
to such disposition as the sovereign Government should 
wish to make.1 

The legal status of reservations created by Execu
tive order has. also been uncertain and subject to 
variable interpretations. These reservations had been 
established by· unilateral Executive action in segre
gating the reserved lands from the general public do
main. It was long maintained by some Government 
officials that the reservations created by Executive 
order coUld be diminished in size or abolished by the 
authority which had created them, and such action 
was taken in specific instances.2 However, successive 
legislative acts and Executive and judicial interpreta
tions have now given to the Indians occupying Execu
tive order reservations practically the same rights as 
those enjoyed by Indians occupying reservations 
created by treaty. 

The theory that the Indians had only the right of 
occupancy in the lands comprised within a reservation, 
and that this right might be terminated by the Federal 
Government at will, has practically been superseded by 
the legal theory that the Indians have a complete and 
indefeasible interest in the land and that they are sub
ject only to the sovereign right of control which the 
Congress is morally obligated to exercise over the affairs 
of a class of citizens that has always been assumed to be . 
incapable of self-protection. Upon this assumption the 
United States Government still maintains its authority 
to administer Indian affairs. The relationship of the 
Federal Government toward Indian property, both 
tribal and individual (so far as the restrictions with 

'Johnson & Graham, Lessee v. Mcintosh (8 Wheaton 543); Cherokee Nation v. 
Georgia (5 Peters 1); Samuel A. Worcester v. Georgia (6 Peters 515); U. s. v. Cook 
(86 U.S. 591); Lone Wolf v. U.S. (187 U.S. 566). 

t See Executive Ordera Relating to Indian Reservationa, Washington, D. C., Oovt. 
Printing Office 1912 pp. 35-37, and Kinney, 1. P., A Contintnt Lost-A Ci"ilization 
Won, Johns Hopkin~ Press, Baltimore, Md., 1937, pp. 27&-277, 298. 
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respect to the latter have not been removed by Con
gressional authority), is that of a trustee; and the Fed
eral Government holds itself to the same fiduciary 
responsibility that would be imposed upon a trustee who 
had been clothed by a court with the duty of adminis
tering the property interests of a minor or other 
incompetent. 

Under section 8 of article I of the Federal Constitu
tion, the Congress was authorized: "To regulate com
merce with foreign nations, and among the several 
States, and with the Indian tribes." As constitutional 
authority for the control over Indians and their prop
erty which has been exercised for a century and a 
half by the Federal Government, there remains only 
the sentence in section 8 of article I giving to the 
Congress the right to make all laws necessary for 
carrying into execution the powers vested by 
the Constitution in the Government of the United 
States. 

By Act of August 7, 1789 (1 Stat. 49) Congress 
placed the administration of Indian Affairs under the 
Secretary of War. Affairs were administered by that 
Department until the Department of the Interior was 
created by the Act of March 3, 1849 (9 Stat. 395) when 
the administration of Indian Affairs was turned over to 
the Secretary of the Interior. The successive occupants 
of the position of Commissioner of Indian Affairs, an 
office created by the Act of July 9, 1832 (4 Stat. 564), 
were apparently desirous of advancing the interests of 
the Indians; but absorption in the details of regulating 
trade, of distributing goods and funds due the Indians 
under the terms of treaties, and of trying to keep the 
natives pacified, prevented the formulation of any 
effective plans for their economic or social ad
vancement. 

Subsequent to 1877 the agitation for the confinement 
of Indian.~ within reservations and the assignment of 
small tracts to individual Indians became constantly 
more urgent. A general allotment act was passed by 
the Congress and approved by President Cleveland on 
February 8, 1887 (24 Stat. 388). This act contemplated 
the settling of each Indian family upon a tra.ct that 
would correspond to the homesteads on which white 
families were accustomed to support themselves. 

Objectives of Classification of Indian Lands 

The enactment of the General Allotment Act of 
February 8, 1887, made necessary the classification of 
lands into agricultural lands, grazing lands, and forest 
lands. These classifications were made in the field by 
men authorized to conduct the allotment of the lands 
to the Indians. Although no detailed surveys were 
made, other than cadastral surveys, an attempt was 
made to locate the Indians upon lands which were sus-
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ceptible to individual development. In many of the 
western States the area of land within the Indian 
reservations suitable for agricultural use was extremely 
limited and in carrying out the terms of the General 
Allotment Act, and its amendments, or special authori
zations as to the amount of land to be allotted to the 
individuals, the Indian Service found it necessary to 
allot hundreds of thousands of acres of grazing land and 
forest land. Much of the forest land which was allotted 
was unfit for agricultural use even after the timber 
was cut, and, as a consequence thereof, large areas in 
individual ownership were never placed under the 
plow. 

The requirements with respect to classification pre
scribed by the General Allotment Act of 1887, and its 
amendments, were generally followed until the enact
ment of the Act of June 25, 1910 (36 Stat. 855). By 
this time the irrigation of Indian lands had reached such 
a state of development that it was deemed advisable to 
prescribe a new classification of lands which were to be 
allotted. Section 17 of the Act of June 25, 1910, limited 
the allotment of irrigable lands to an area of 40 acres for 
one individual and provided that: 

such irrigable land shall be held to be equal in quantity to twice 
the number of acres of nonirrigable agricultural land and four 
times the number of acres of nooirrigable grazing land. 

Since 1910 the allotment of Indian lands followed the 
classification procedure above referred to. The lands 
to be allotted were selected by special allotting agents 
in the field. Detailed reports covering these classifica
tions were not required other than · a record of the 
cadastral.survey. However, the men who conducted 
the work were experienced in land use generally, and 
where suitable areas were a.vailable the selections made 
were based on sound principles. 

Subsequent to the allotment of a large number of 
reservations, agreements were entered into with the 
Indian tribes under Congressional authority providing 
for the sale and disposition of parts of the original reser
vations which were not held in individual Indian owner
ship. In implementing these agreements the so-eulled 
"surplus" lands were classified and appraised. They 
were divided into various classes, such as irrigable lund, 
agricultural land, grazing lund, and forest land, and the 
value of each subdivision was appraised and made a 
matter of record. These classifications were conducted 
by commissions authorized by the Congress pursuant 
to legislation providing for the opening of designated 
reservations for homestead entry under the IIomestend 
Laws of the United States. The appraisal commissions 
ordinarily consisted of three members and compll'tc 
reports covering each subdiYision of land were made a 
matter of record. 
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Concurrently with the development of more intensive 
methods covering land classification generally, the 
methods used on Indian reservations were markedly 
improved and the procedures now followed are based on 
sotind principles of classification. 

As heretofore stated, th.e Federal Government acts 
in the capacity of a trustee\governing the management 
of Indian property, and in discharge of its obligations in 
that connection, the classification of Indian lands is 
undertaken for · the primary purpose of protecting 
Indian property rights and securing sound land use: 
Such classification, therefore, must en vision every utili
tarian value inherent in Indian lands. Since 1933 a 
very definite policy of Indian-land acquisition rather 
than land disposition has beep. in effect and proper 
land use stands at the very apex ·of Indian administra
tion. Consequently, intensive land classification in 
connection with the management of Indian property, 
the acquisition of new lands and placing of lands under 
intensive cultivation, has become highly important, and 
the methods of classification in use are similar to those 
generally applied on areas where a sound land-use 
policy is in effect. 

Character and Extent of Indian Land, 
Forest and Range Resources 

According to statistics compiled by the Office of 
Indian Affairs at the close of the year 1938, the ]and 
resources of the American Indian now aggregate approx
imately 55,000,000 acres (fig. 20). This extensive area 
consists of tracts varying from small homestead plots 
to large reservations of several million acres and is 
distributed in 27 States of the Union. The large 
bulk of the land, however, is in the larger reservation 
tracts and is concentrated very largely in a compara
tively few of the western States. Of the total land area 
in Indian ownership, only a relatively small portion 
is suited to intensive agricultural cultivation and by 
far the larger portion is either forest or grazing land. 
Approximately 16,500,000 acres is forest land and over 
42,000,000 acres, inclusive of forested range, is grazing 
land. The forest land supports a total stand of 35,000,-
000,000 board-feet conservatively valued at over 
$87,000,000. The grazing land is capab]e of supporting 
more than 2,000,000 animal units .(cattle, or equiva
lent) annually over a 6 months' period. It follows that 
the 240,000 or more Indians now enro1led at Federal 

. agencies are vitally interested and dependent upon the 
]and, forest, and range resources. 

One of the more valuable of the remaining Indian 
assets is water. More intensive use by the Indians 
of their present and future irrigation facilities can be 
expected by reason of the many benefits and oppor
tunities provided by the Indian Reorganization Act 
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(48 Stat. 984). This act is bringing about profound 
changes in Indian life and Indian land use. 

According to the record, there are at present about 
260 irrigation projects on the various reservations west 
of the Mississippi. These projects range in size from 
tracts of a few acre used for subsistence gardens to 
the larger projects such as those of the Gila River, 
Yakima, Uintah, Blackfeet, Crow, Fort Hall, and Wind 
River, reservations. During the fiscal year 1938, the 
total irrigable area of all Indian irrigation projects 
was 1,230,492 acres, with 813,867 acres under con
structed canals. 

Type of Work 

The studies of land-use problems by the Office of 
Indian Affairs consist of original land-classification 
surveys to obtain basic information concerning land, 
forest and forage resources, and the presentation of such 
information in the form of official reports as the basis 
of land management plans and programs. These 
surveys involve the examination of the areas under 
investigation to obtain data with respect to topography; 
soil; amount, condition, and types of vegetative cover; 
past and present use of the land; and such other factors 
as may be required in the classification of 1an,ds and 
the development of management plans and policies. 

The classification program consists of the following 
types of work: 

1. Classification of lands proposed for purchase.
Intensive classification surveys are made of ]ands pro
posed for purchase by the Federal Government for the 
use and benefit of Indians. These surveys consist of 
an examination of the soil, topography, vegetative 
types, present use, and other conditions which are essen
tial in evaluating the property and determining its 
adaptability to use by Indians. 

2. Intensive range surveys.-Intensive range surveys 
are conducted on Indian lands to obtain detailed data 
with respect to topography, soil, vegetative types, 
drainage and available water, grazing capacity, and 
the present and past use of the land. Based on these 
data, the range lands are classified into range types and 
management plans and policies are formulated for 
proper land use. 

3. Intensive forest surveys.-Intensive forest surveys 
are made for the purpose of obtaining basic data relat-: 
ing to topography, soil, volume of timber by species, 
forest reproduction, and the condition of the forest as 
to distribution, growth, and damage by fires, insects, 
and diseases. Based on these data the lands are classi
fied with respect to forest types, type maps are pre
pared, timber volumes are determined, and plans and 
policies are formulated for the use and conservation of 
the forest resources. 
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4. Classification of lands proposed for irrigation.
Intensive surveys and investigations are made of 
agricultural lands which have been proposed for irriga
tion. These surveys involve studies of topography, 
soil, types of vegetation, available water supply, 
climatic conditions, and other factors which affect the 
development and use of the lands. 

5. Extensive range surveys.-Extensive range surveys 
are conducted when sufficient funds are not available 
for more intensive work. These surveys consist of a 
general examination of the topography, soil, vegetative 
types, distribution of available stock water, and present 
and past use of the land. Based on these data and 
such other data as may be available, the lands are 
classified into broad forage types and preliminary land-
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use plans and policies developed for the conservation of 
the range resources. 

6. Extensive forest surveys.-Extensive forest surveys 
are conducted to obtain general data with respect to 
topography, soil, volume of timber by species, forest. 
reproduction, and the condition of the forest. These 
data are used in a general classification of the lands into 
broad forest types and in the formulation of temporary 
plans and policies for the proper use of the forest lands. 
These surveys are followed by intensive forest surveys 
when funds become available and where conditions 
warrant. 

7. Aerial surveys.-Aerial surveys are made of 
Indian lands for various purposes. The data obtained 
from these surveys materially assist in land classifica-
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tion with respect to vegetative types and in the prepara
tion of planimetric and other types of maps which are 
needed in field work. 

8. Special land-use investigations.-Investigations are 
conducted for the purpose of classifying land for special 
uses such as power and reservoir sites, Indian com
munity centers, industritl sites, roadless and wild areas, 
and recreational areas. 

Methods in Use 

The procedures followed by the Office of Indian 
Affairs in the classification of lands vary according to 
the objectives sought. Generally the procedures for 
the various types of classification work conform to 
those used by other agencies of the Federal Govern
ment. The methods used in conducting range surveys 
conform to the standards formulated by the Inter
Agency Survey Committee.3 The methods followed in 
making forest surveys conform to the standards gener
ally used by other bureaus of the Federal Government 
responsible for the management of forest lands. De
tailed data are obtained with respect to volume, diam
eter classes, and height of the timber by species; soil 
types, topography, and drainage; forest reproduction; 
condition of the timber as to distribution, growth, and 
damage by fire, insects, and diseases; cultural improve
ments; and other conditions which affect the manage
ment of the land. 

Surveys and investigations of areas in proposed 
irrigation projects conform with the standards of the 
Bureau of Reclamation.' Topographic surveys, physi
cal and chemical analysis of the soils and other land
classification factors also are determined pursuant to 
methods used by other bureaus of the Federal Govern
ment engaged in the same type of land classification. 

Progress of the Work 

Land-classification surveys on Indian lands are made 
partly by the regular staff employed by the Office of 
Indian Affairs and partly through cooperative arrange
ments with other Governmental agencies qualified in 
the various fields of land-investigation work. 

1. Cadastral surveys.-Cadastral surveys are made 
by the General Land Office and have been substantially 
completed on practically all of the Indian Reservations 
.of the United States. In some cases only boundary 
surveys have been made. These cadastral surveys 
furnish the base upon which other land-classification 
surveys are made. 

2. Aerial surveys.-Aerial surveys have been made 
of approximately 37,036,000 acres of Indian lands. 
These surveys have been conducted largely in coopera- · 

I Beech. XV. 
• See ch. XII. 
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tion with other bureaus of the Federal Government, 
including the Soil Conservation Service, the Agricultural 
Adjustment Administration, and the Forest Service. 
Mosaics have been prepared for approximately 
34,629,000 acres of the area aerially surveyed. 

3. Topographic surveys.-Topographic surveys have 
been conducted on Indian lands by the United States 
Geological Survey, the Office of Indian Affairs, the 
General Land Office, and the Bureau of Reclamation. 
These surveys cover approximately 11,059,500 acres. 

4. Forest surveys.-Forest surveys have been com
pleted on approximately 5,001,000 acres of Indian 
forest lands. Preliminary plans are under considera
tion looking to the conducting of intensive surveys on 
all reservations of major importance from a forestry 
standpoint which have not been completed to date. 
It is expected that this work will be carried forward as 
soon as funds for that purpose are provided. 

5. Range surveys.-Range surveys have been made 
on approximately 26,151,000 acres of Indian lands by 
the Office of Indian Affairs in cooperation with the 
Soil Conservation Service, Department of Agriculture. 
It is planned to conduct such range surveys on an 
additional are~ of 16,000,000 acres of range lands in 
Indian ownership when funds are made available for 
this purpose. 

6. Irrigation surveys.-Most of the agricultural lands 
on Indian reservations have been extensively surveyed 
by the Office of Indian Affairs for the purpose of 
classifying them into irrigable and nonirrigable area!!. 
Intensive surveys have been conducted on approxi
mately 1,218,880 acres of Indian lands located within 
irrigation projects· which have been developed or are 
proposed for development. It is proposed· to continue 
this work when funds are made available and further 

,, development is essential to the social and economic 
welfare of the Indians. 

7. Land-purchase surveys.-Considerable progress 
has been made in the purchase of lands for the use and 
benefit of Indians. Surveys for evaluation purposes 
of purchased areas, comprising approximately 430,220 
acres, were completed prior to such purchase. Many 
of the areas which have been proposed for purchase 
have been similarly classified. Based on funds avail
able, it is planned to continue the classification and 
appraisal of lands proposed for purchase. The progress · 
which will be made in this connection depends on 
appropriations by the Congress and the need of aadi
tionallands by the Indians. 

Personnel 
The Land Division of the Office of Indian Affairs has 

supervision over all land examination work conducted 
for the purpose of classifying lands proposed for pur
chase. The field personnel of this Division consists 
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of men trained in land classification and land valua
tion. 

The Division of Forestry and Grazing conducts 
range and forest surveys and cooperates with other 
Government agencies in carrying out this work. The 
field personnel of this Division includes men who have 
received their professional training in forest and range 
management in the various State universities and 
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colleges. By reason of their training and experience 
they are well equipped to conduct intensive range and 
forest surveys in accordance with the accepted standards 
for that work. 

All intensive surveys of irrigable lands are directed 
by the Irrigation Division whose personnel consists of 
irrigation engineers and other professional men qualified 
in the field of reclamation. 



CHAPTER XIV. SCENIC, HISTORIC SITES AND RECREATIONAL 
LAND CL-ASSIFICATION OF THE NATIONAL PARK SERVICE 

Origin of Function \ 

One of the unique and most complicated land-classi
fication activities performed by any agency is that used 
in selecting areas for inclusion in what is now generally 
known as the national park system. The origin of the 
principles involved in such classification is generally 
credited to an expedition which in 1869 explored the 
region subsequently included in the Yellowstone 
National Park. In 1870 a second exploration of the 
region was undertaken jointly by the General Land 
Office and the United States Army. The first scientific 
studies of the region were undertaken in 1871 under the 
joint auspices of the Geological Survey and the Army 
Engineer Corps. The reports of these exploratory 
surveys aroused wide public interest and resulted in the 
creation of the Yellowstone National Park by act of 
Congress approved March 1, 1872 (17 Stat. 32). 

Almost 40 years prior to the foregoing action the 
Congress, by the act of April 29, 1832 (4 Stat. 505), 
reserved for the use of the United States the Hot 
Springs, Territory of Arkansas. The purpose of this 
reservation was to preserve permanently for public use 
certain medicinal springs, and to prevent private ex
ploitation of an area which was becoming nationally 
known because of the curative properties of its springs. 
This reservation therefore was not, like Yellowstone, 
created primarily for recreation but was created in pur
suance of a policy of preventing private exploitation 
of essential natural resources. 

The Act of June 30, ·1864 (13 Stat. 325) granted 
certain lands, now within Yosemite National Park, to 
the State of California with the stipulation that the 
area should be held for "public use, resort and recrea
tion." The land was ceded back to the Federal Govern
ment in 1905 and added to the lands dedicated to park 
purposes in 1890. 

Following the enactment of the foregoing laws, the 
Congress from time to time created other public use 
reservations of various types more or less as public 
demand therefor arose. The reservations thus created 
were under the respective jtirisdiction of the Depart
ments of the Interior, War, or Agriculture. 

·In addition to the special reservation enactments 
which· preceded the present national parks activities, 
the Act of June 8, 1906 (34 Stat. 225), entitled "An Act 
for the Preservation of American Antiquities," author
izes the President to declare, "by public proclamation, 
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historic landmarks, historic and prehistoric structures, 
and other objects of historic or scientific interest-to be 
national monuments." The administration of any such 
national monument was again placed under the respec
tive jurisdiction of the Departments of Interior, War, 
or Agriculture, depending on which Department 
exercised jurisdiction over the land containing the 
monument. 

Establishment of the National Park Service 

The National Park Service was established by the 
act approved August 25, 1916 (39 Stat. 535). The 
portion of that act under which its land-classification 
work is performed is as follows: 

The service thus established shall promote and regulate the 
use of the Federal areas known as national parks, monuments, 
and reservations jlereinafter specified bv such means, and meas
ures as conform to the fundamental purpose of the said parks, 
monu nents, and reservations which purpose is to conserve the 
scenery and the ·natural and historic objects and the wildlife 
therein and to provide for the enjoyml'nt of the same in such 
manner and by such means as will leave them unimpaired for 
the enjoyment of future generations. 

In 1933 the administration of all national monuments 
was consolidated in the National Park Service. Since 
then the Secretary of the Interior has served as the 
President's advisor concerning the establishment of ad
ditional national monuments. 

The functions of the National Park Service were 
further enlarged in 1935 when the Congress passed an 
act to provide fer the preservation of historic sites, 
buildings, objects, and antiquities of national signifi
cance (48 Stat. 666). This declared a national policy, 
authorized acquisition, and did not restrict establish
ment to objects located on public lands, as does the 
Antiquities Act of 1906. The land classification 
principles contained in this enactment are: 

* * * That it is hereby declared that it is a national 
policy to preserve for public use historic sites, buildings, and 
objects of national significance for the inspiration and benefit of ' 
the people of the United States. 

The act authorized the Secretary of the Inte;ior, 
through the National Park Service, to make a survey 
of historic and archeologic sites and materials to 
determine which ones possess exceptional value; to 
acquire and administer such sites and objects; to enter 
into agreements with states, corporations, associations, 
or individuals for the protection and management of 
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historic sites, whether they are owned by the Federal 
Government or not; and to develop an educational, or 
informational, service to make available the facts about 
such sites. The act also authorizes the Secretary to 
appoint a general advisory board known as the "Ad
visory Board on National Parks, Historic Sites, Build
ings, and Monuments" to advise him on general park 
policies and to appraise the value of historic sites from 
the national point of view. 

In 1936, the Park, Parkway, andRecreationalStudy 
Act (49 Stat. 1894) was passed by the Congress, author
izing the National Park Service to cooperate with 
other Federal agencies and with the States in making 
a recreation study of the United States for the purpose 
of recommending a plan of coordinated and adequate 
public park, parkway, and recreational-area facilities. 
This act authorizes classification of lands for recrea
tional purposes. 

Objectives 

The primary objectives of the Na
tional Park Service land-classification 
program are to locate, appraise, and 
secure for public inspiration and benefit: 

1. Areas nationally of more value for recrea
tion than for any other use; 

2. Outstanding stretches of the ocean 
beaches (fig. 26) ; 

3. Nationally important prehistoric and 
historic sites, objects, and buildings (figs. 23, 24). 

4. The finest representative examples of 
native plant and animal life (fig. 22); 

5. The most instructive geological exhibits, 
such as the Grand Canyon (fig. 21); and 

6. A system of nationally important scenic 
and historic parkways (fig. 25) .I 

These objectives are attained by 
locating and preserving in a public 
reservation areas and objects which 
exemplify major themes of nature and 
history. Thus the geological forma
tions of the continent are a theme of 
major educational and recreational 
importance. A rock outcrop, a major 
fault, a group of fossils, or other geo
logical formations, even though unspec
tacular in appearance, may be selected 
for reservation to exemplify the history 
ol the geologic ages. The units selected 
for reservation are not necessarily 

' Portfolio 011 the National Park and .Af011ument Sv•um. 
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spectacular, though in most cases the most instructil""e 
geological manifestations are also of outstandingly 
scenic value, and a coincidence of educational and 
recreational values is achieved. 

The objectives also include the preserva.tion of the 
finest representations of the different plant and animal 
associations, which are characteristic of the various 
ecological types. The desirability of preserving out
standing examples of the natural flora and fauna is be
coming increasingly important from an educational 
standpoint, as the native character of the country is 
increasingly modified by the impact of civilization. 

Archeological material, because of its irreplaceable 
nature and limited quantity, is regarded as a resource 
of national value. The preservation of all such ma
terial is impractical, but as much as possible is reserved 
for present and future study so that the themes of human 
relationship and cultural developments may be under
stood. 

American Planning and Civic Association, 1938. For further 
amplification of the natlone.l park Idea, the follo•l'ing publica
tions of the American Planning and Civic Association are 
reoommended: (I) 20th Anni~ersary Natione.l Park Supple
ment to Planning and Cit•ic Commtnt, Vol. 2, No. 4. and 
(2) Amtrlcan Planning and Cit•lc Ann.,oll, for the years 
1936, 1937, 1938, and 1939. FtGllRE 21.-Gcolugic Exhibits, Dedi's Tower 1\ational Munument, Wyoming 
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History is current as well as· ancient. It is the ob
jective of the National Park Service to preserve his
toric sites, battlefields, and areas that portray the do
mestic, cultural, and industrial phases of American 
development. · 

These different types of areas are being assembled into 
a coherent system. In th~ West, the problem has been 
simplified because areas desired for preservation are in 
most cases already in public ownership. In the East, 
however, the areas which are regarded as desirable units 
in the program are almost entirely in private ownership. 
They must be purchased and, sometimes, restored. The 
program will grow as additional land-classification infor
mation is obtained. Surveys for the purpose of proper 
appraisal of different areas are in continual process. 
Land-Classification Categories 

The national park system, as of April 1, 1940, was 
compm:ed of 11 categories of reservations, with a total 
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area of 21,453,871.64 acres. The 11 categories are 
as follows: 

· Type of area 

National parks _________________________________________ _ 
National historical parks ____ ---------- __________ --------
National monuments-----------------------------------
National military parks------------------------------- __ 
National battlefield sites __ -----------------------------
National historic sites_----------------------------------National recreational area ______________________________ _ 
National memorials ___ -_____ -------- ___________________ _ 
National cemeteries ___ --"-------------------------------
National capital parks-----------------------------------National parkways ______________________________ : ______ _ 

· TotaL _____________ ---- __ ---- _____________________ _ 

No. 

25 
4 

80 
11 
7 
4 
1 
8 

11 
1 
3 

155 

Area 

Acre8 
10, 165, 878. 79 

7, 642.27 
9, 519, 998. 78 

20,977.31 
2, 147.60 

223.59 
1, 699, 573. 00 

317.11 
355.03 

6, 008.63 

21, 453, 871. 64 

A twelfth category, National Seashore, has been 
authorized by the Congress (50 Stat. 669). 

The large number of categories applicable to areas 
in the national park system is due to the fact that 
prior to 1933 several departments of the Federal 

Government were responsible for reser
vation and administration of areas now 
in the national park system. Some of 
the categories involving reservations of 
similar types are established under 
ft.ifferent legislative authorizations. 
The same type of reservation, for 
~xample, may be set up as a national 
historic park by act of Congress, a 
national monument by proclamation of 
the President, or a national historic site 
by designation of the Secretary of the 
Interior. 

For the purpose of land classification, 
however, the 12 categories, with excep
tion of Boulder Dam National Recrea
tional Area, are generally similar: they 
are public reservations set apart for 
recreational use. Boulder Dam National 
Recreational Area is primarily for water 
storage, with recreation subordinated 
to the primary use. 

Procedure 

FIGURE 22.-Native Animal Life, Wind Cave National Park, South Dakota 

In most cases studies of proposed 
park areas are initiated by public 
interest in particular · localities. The 
study which led to the creation of 
Yellowstone National Park is a strikipg 
example of this procedure. People had 
heard of the unusual character of the 
region. Public interest was aroused, 
and the first official party, led by Gen. 
Henry D. Washburn, Surveyor General 
of Montana and by Lt. G. C. Doane of 
th~ United States Army, explored the 
Yellowstone region in 1870. As a 
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result of the party's published report, 
Congress authorized and directed a fur
ther study of the area. In 1871 the Army 
and the Department of the Interior col
laborated in what is known as the Hay
den Survey of the Yellowstone region. 
This expedition collected scientific data 
andmadealargenumberofphotographs. 
The boundaries of the proposed park 
were drawn as a result of this expedition. 

Today theN ational Park Service con
ducts three correlated studies as a basis 
for land classification. They are: (1) 
Studies of proposed national parks, mon
uments, and seashores, etc.; (2) park, 
parkway, and recreational area studies 
conducted in cooperation with other 
Federal agencies and with the States; 
and (3) historic sites and structures 
survey. 
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A proposed area, during the period 
of investigation and study will be 
examined by a geologist to ascertain 
whether it contains any unique geologic 
features, whether it will fill a missing 
chapter in the national geological story, 
and whether it is among the best 
exhibits of its kind. A biologist will 
examine the area to ascertain whether 
it possesses important remnants of rare 
species, whether it is an unusual ecologic 
type, or one of the best remaining 
examples of some ecologic type not 
adequately protected elsewhere. An 
historian or archeologist will examine 
the area to determine whether it is a 
site of significant historic or prehistoric 

FIGURE 23.-Prehistoric Sites, Montezuma Castle National Monument, Arizona 

structures or relics that are of importance to the theme 
of cultural, regional, or national development. An 
architect will examine the historic structures to de
termine whether they are significant in the develop
ment of architecture in this country. Each of these 
technicians will recommend the area he considers 
essential to comprise an effective geologic, biologic, or 
historic unit. A landscape architect will calculate the 
probable developments for public use and will recom
mepd a suitable area. A study also is made of the 
economic potentialities of the area to determine its 
irnportance for mining, logging, grazing, water storage, 
the development of water power, or other commercial 
purposes. Subsequently, these facts and recommenda
tions are studied and correlated with land ownership 
and acquisition, public sentiment, probable or ascer
tainable public use, the over-all sct>nic or rl.'creational 
value, and with the relationship of the proposed area 

236516---.1--7 

to the national park system, to the broad objectives 
of the system, and to general policies of land use. 

All facts and reports thus obtained are carefully 
reviewed, and when a park project is deemed meri
torious, recommendation for its establishment is sub
mitted to the Congress where final determination is 
made and appropriate legislative action is taken. 
Preliminary procedure for creating national monu
ments is similar, except that final determination in such 
matters rests with the President. 

State studies conducted under the Park, Parkway, 
and Recreation Study Act are primarily a responsibility 
of the several States. The National Park Sen·ice nets 
as advisor and correlator only. The main features of 
the study are: (I) an inventory of existing recrl'ntionul 
facilities and their uses; (2) an analysis of rccrca t ions I 
needs and the factors affecting these needs; (3) an 
inventory and analysis of potential recrt•ntional areas; 
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recommendations for their classification and best use; 
and (4) recommendations for adequate legislative 
authority, administering and advisory agencies, and 
methods of financing programs- all to the end that a 
national plan for recreation involving city, county, 
metropolitan, State, and National components can be 
built upon the basis of l~cal needs, studies and recom-
mendations. . 

As of April 1, 1940, 27 States had completed their 
first study reports; the reports from 10 additional States 
are expected by January 1, 1941; 8 other States and the 
Territory of Hawaii have participated in the study; and 
only 3 States have been unable to assume any part of 
the study. These plans and reports are being used as 
a guide by the States in the further development of local 
park, parkway, and recreational area systems and as a 
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basis for continued cooperation with the National Park 
Service.2 

The States are authorized "to negotiate and enter 
into compacts or agreements with one another with 
reference to planning, establishing, developing, im
proving, and maintaining any park, parkway, or recrea
tional area." The study, accordingly, has included 

, several interstate parkway proposals and it is hoped 
that a national plan for parkways will be formulated 
for-correlation with a national plan of highways. The 
several bills, now before Congress, to authorize parkway 
stp.dies, including the Mississippi River Parkway pro
posal, are major ventures in land classification for re
creational use. 

' Methods employed in the investigations are treated in detail in Procedure for Park, 
Parkwav, and Recreational-Area Studv. National Park Service, Department or the 
Interior. Washington, D. C. 

FIGURE 24.-Historic Sites, Morristown National Park, New Jersey 
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The general nature of the Historic Sites Survey is 
described in the following quotation from instructions 
of the Secretary of the Interior, February 28, 1936, 
which have been published by the National Park 
Service: 

l. The Natiocal Park Service, through its branch of historic 
sites and buildings, shall perform the duties prescribed in the 
Act, and in so doing it shall study and investigate historic and 
archeologic sites and buildings throughout the United States, 
and list, describe, tabulate, classify and evaluate such plan for 
their acquisition, preservation and use. It shall submit annually 
to the Secretary of the Interior a report on the areas studied 
during the preceding year. 

2. The Director of the National Park Service, after consulta
tion with the Advisory Board or the appropriate subcommittee 
thereof, shall recommend to the Secretary the designation as 
national historic sites of avy such historic sites ard buildings 
as appear to possess the necessary attributes, including national 
historical or archeological significance, availability, possession 
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of suitable physical characteristics, capability 0f development 
and control, and the possibility of administration as a national 
historic site. 

The procedure in designating a national historic site 
is stated as follows: 

Study of the site by the National Park Service and a deter
mination of its national importance within the scope of the Act. 

Preparation by the National Park Service of a memorandum 
for the Secretary's approval, including a map of the recom
mended boundaries and descriptive material of the site to be 
designated. The memorandum shall include recommendations 
as to the official name of the site and the method of administer
ing it if and when accepted. The justification must show that 
the recommended site is of national significance. 

The Advisory Board on National Parks, Historic 
Sites, Buildings, and :Monuments meets several times 
each year to consider, among other subjects, the merits 
of proposed historic areas. The plan of classification 

FIGURE 25.-Scenic and Historic Parkways, Virginia 
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rests upon the significance and relationship · of each 
proposed area to the historical theme it is desired to 
preserve and portray. The sites are not selected, 
therefore, at random, but as related units in a philos
ophy of history that has definite chapter themes such 
as: (1) ·Spanish Exploration and Settlement, (2) the 
Establishment of the Fr~ch Colonies, (3) the Dutch 
and Swedish Settlements, and (4) English Exploration 
and Colonization. · 

A map has been drafted, showing a total of about 
500 historic and prehistoric -sites being considered by 
the Board. These sites are designated as: (1) "Ac
quired"; (2) "previously approved by the Board"; 
(3) "eligible for immediate consideration"; and (4) 
"eligible for later consideration". This inap has not 
been published and is not for publication. The Board 

·is considering the sites chronologically. 
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In 1934, the National Park Service sent questionnaires 
to a number of outstanding American archeologists 
asking them to classify, in order of scientific impor
tance, the sites with whlch they were acquainted. 
These questionnaires are filed with the National Park 
Service. 

The growth of the national-park system is guided by 
\the land-classification studies herein described. The 
State and local park systems are growing on the same 
ba.Sis, but withln their respective levels of responsibility. 
The national program of recreational areas is evolving as 
a combination of all levels of responsibility. 

Master Plan Studies 

The lands withln an established area must be classi
fied to accomplish their preservation and most profitable 
use. To attain this objective, area studies and the 

FIGURE 26.-0cean Beaches, Example of a ~eashore Proposed for Acquisition 
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resultant plans of development are correlated and 
recorded through the medium of the master plan.' 
Briefly described, the master plan consists of: 

1. A base map which shows topography a.nd all existing fea,
tures and is compiled and drawn from best available sources; 

2. A road-system plan which shows existing a.nd proposed 
roads with indications of progress being made in construction; 

3. A trail-system plan showing existing and proposed trails; 
4. A general-development, or zoning plan which indicates the 

locations of developed areas existing or proposed, wilderness 
areas, sacred areas, private property, historic areas, research 
areas; 

5. A fire-control map upon which is shown facilities for fire 
control, lookout locations, fire caches, coDlJllunication lines, fire 
trails, water channels; 

. 6. A forest-type map indicating all different existing types of 
flora within a park; 

7. Plans for developed areas "·hich comprise the larger number 
of sheets within the master plan, a.nd show on large scale the 
present and future development proposed at each individual area 
where people must live. Locations of all buildings, roads, 
bridges, or other developments are established, including even 
parking areas, hitch racks or fl.a~t~>oles; 

8. A development outline which consists of typed sheets which 
are bound with their corresponding graphic plans, a.nd which 
state as briefly as possible the facts, figures, decisions, programs, 
and methods of treating the various problems of that particular 
portion of the park being considered. 

The master plan for a park shows all developments, 
existing and proposed. It is prepared by professional 
men to meet the requirements of the public in using the 
park. A road-and-trail system, for example, is carefully 
planned in its entirety. It may take many years to 
complete, but each unit of construction that is executed 
is a portion of this complete plan and a step towards its 
achievement. 

The master plan is more than the work of one man; 
it is a product of the Service as a whole. Each feature 
of it has been studied and passed upon by the various 
technical branches of the Service before administrative 
approval is given. No trails, roads, buildings, camp
grounds, or other developments are permitted within a 

• The national park master plans, revised &DDually, are on file in the National Park 
8Prvloe and are available for Inspection. 
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park unless they have been previously approved and 
included in the plan. The plan is a conservative device, 
purposely adopted to avoid hasty or ill-conceived 
projects.• 

The objectives and studies that provide the data for 
the master plan are of importance to the subject of land 
classification. These studies are similar to, and, in 
effect, a continuation of, the studies that led to estab
lishment of the area as a park. Each technician exam
ines the area to ascertain the facts pertaining to his 
subject. Each reviews proposed plans of development 
to assure the proper protection and the optimum use of 
the resources for which he is responsible. The admin
istrator correlates the different points of view on the 
basis of the evidence submitted and the final product is 
the approved master plan. 

There is no type plan applicable to all parks, monu
ments, and other reservations in the System. Each 
area presents different problems requiring individual 
solution. Perhaps the only general rule that can be 
applied is that the development of each area. shall be 
consistent with the preservation and best use of the 
resources for which it was established. Thus, park 
developments vary all the way from the roadless, wilder
ness park, such as Isle Royale, to the landscaped high
way which is the central feature of the Mount Vernon 
Memorial Highway. 

Personnel 

Technical specialists in the fields of history, arche
ology, geology, biology, architecture, and landscape 
architecture, as well as specialists in related fields, are 
required in the National Park Service to perform the 
land-classsific.a.tion function. The contributions of 
these technicians are correlated by park planners who 
must have an acquaintance with the respective tech
nical fields and who must maintain an over-all perspec
tive, synthesizing the technical recommendations in a 
coherent, practicable plan. 

• From portfolio oD tbe N atlonal Park and Mouument System. American Planning 
and Civic Association, 1938. 
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NOTE : RANGE SURVEYS. BV OEPT. OF AGRICULTURE AND 
DEPT . OF INTERIOR ARE INCLUDED _ 

FIGURE 27.- Range Surveys in West ern United States, September 1939 
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CHAPTER XV. RANGE SURVEY PROCEDURE! 

Objectives and Origin of Function 

Range surveys are carried on for the purpose of 
providing basic data necessary for the development of 
management plans for range areas. These surveys 
show the location and physical condition of forage 
resources, their relation to other land resources, and 
their potentialities for livestock grazing on a stable 
basis consistent with the maintenance of a vegetative 
soil cover. They are particularly important in the 
western United States on the public and private range 
land, much of which is badly in need of improvement. 
Federal 1 and other agencies have used range surveys 
for a number of years, in one form or another, as a 
basis for range management. (Fig. 27.) 

Types of Work 

In the conduct of a range survey, range examiners 
combine (1) the technique of observing the character, 
composition, and density of vegetative cover wit.h (2) 
an evaluation of the effects of natural influences and 
livestock grazing upon the depletion, maintenance, 
or development of the vegetative cover. A forage 
inventory is thus secured, with supplementary data 
regarding seasons of grazing use and the disposition of 
livestock, together with information concerning the 
quantitative disposition of forage, the grazing systems 
involved, and the presence and condition of range 
improvements. 

Range surveys differ from many other surveys. They 
not only assemble and compile factual material regard
ing the range resources, but also require the interpre
tation of these facts and the eventual assembly of all of 
this information into simple and workable unit range 
management plans. 

Methods and Technique 

Range surveys involve integration of factual material 
with an understanding of the manner in which vario~ 
kinds of livestock utilize range forage resources. Broad, 
general-range observations are ordinarily of sufficient 
va.hte for the formulation of plans for haltin.,. and re
versing forage depletion on a specific area, or fur check
ing accelerating erosion. More detailed information is 
essential to the restoration of depleted ranges and for 

I Under agreement as outlined In Ir&ltrudiomfar Rangt su,.,,, In~ncJ Range 
BurveJ Committee, U. B. Department of Agriculture and U. B. Department of tbe 
Interior, Apr. 24, 1937. 

• Forest Service, Onu:lng Service, Office of Indian Atralrs, SoU Conservation Berv· 
Ice, Ap'lcultural Adjustment Admlnlstrellon. 

the long-time and sound planning for the proper utili
zation of the forage and other natural resources. 

A comprehensive and complete range survey project 
will provide the following information: 

1. Delineation of range forage types.-The delineation 
of range forage types consists of recognizing and map
pin~ ecologic type associations on the basis of growth 
habtt and environmental conditions. Eighteen such 
type associations have been adopted as standard for 
range surveys throughout western United States. 
Mapping includes, in addition, special range types that 
are peculiar to certain regions. In connection with 
both the standard and special types, a classification is 
made of significant subtypes, and type combinations. 

2. Composition of the vegetation type.-Data on the 
composition of the vegetation are provided by a pri
mary classification which distinguishes grasses, herbs, 
and shrubs. Each group has a special significance with 
resp~ct to the season of use, range readiness, system of 
grazmg, and kinds of livestock. This classification is 
followed by a determination, in percentages, of the 
proportionate representation of individual species. 

3. Density of total r:egetation.-One of two methods of 
surveying density of total vegetation is used. The 
original method, the one most widely employed, con
sists of an ocular examination over the entire mapped 
area of each vegetative type. The second method 
consists of actual measurements of a large number of 
100-square-foot plots which, in the aggregate, are 
assumed to be representative of the entire mapped 
area. Both methods have their special adaptabilities 
and, when properly employed, are believed to provide 
equally reliable estimates. In both cases allowances 
are made for superstories of shrubs and tall vegetation 
which forms a canopy over surface vegetation 

4. Ji'orage utilizationfactor.-The intensity of grazing 
to which various species can be subjected and still 
maintain themselves as a forage crop and, in addition, 
maintain sufficient foliage and roots to hold soil in place, 
is carefully studied prior to survey activities and checked 
during field survey operations. 'Upon this forage 
utilization factor, sometimes termed palatability rating 
or value index, depends the soundness of the determina
tions of carrying capacity and of the recommendations 
for improvement in range management. 

5. Forage-acrefactors.-On the basis of the field obser
vations the examiner calculates a forage-acre factor 
for each type area mapped. This factor is a combina
tion of the density and -volume of forage cover and the 
degree to which the co,·er can be grazed. The range 
potentialities of a gh·en area. are expreSSt'd in forage acres, 
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a forage acre being the equivalent of a surface acre with 
100 percent forage density and 100 percent palata
bility. To determine the number of forage acres, the 
forage-acre factor is multiplied by the number of 
surface acres . 

. 6. Forage-acre requirement.-Of outstanding impor
tance in developing rang:_e management plans are the 
number of forage acres ndrmally used by various kinds 
of livestock on properly managed ranges, the establish
ment of proper use norms, and the determination of the 
forage-acre requirement base by means of which the 
forage-acre data are converted to terms of grazing 
capacity. Upon them depend' the accuracy and the 
reliability of the carrying capacity estimates. 

The forage-acre requirement is the number of forage 
acres required to carry one animal unit for a specified 
time period. It fluctuates, even in the same locality, pri
marily according to the efficiency of management prac
tices, conditions of vegetation, rate of stocking, growth 
habits of principal forage species; precipitation, length 
of growing season and other climatic factors, and meth
ods of making estimates. All of these factors have to 
be properly evaluated, not only individually, but as they 
t~.re related to each other. Their proper evaluation 
requires the collection of accurate information covering 
each of these items. 

7. Topography and drainage.-Where aerial or topo
graphic maps are not avail!J.ble, topographic features are 
mapped in the course of the survey, especially where 
these features affect the accessibility of the range. 
Such things as impassable barriers and roughness of 
terrain have an important bearing on the suitability of 
range for various kinds of livestock, the proper fre
quency of stock-water developments, the system of 
grazing, and other features of livestock handling and 
range management. 

8. Gulture.-All culture, including buildings, fences, 
corrals, stock-water developments, roads, trails, and 
other features bearing on the use and management of 
the range, not already shown on base maps, are mapped 
in the field. Standard symbols for these features have 
been developed and correlated, insofar as possible, with 
the requirements of the Federal Board of Surveys and 
Maps.· 

9. Character of watering places.-The importance of 
livestock watering places in the development of range 
management plans is obvious. The many types of 
watering places include streams, lakes, springs, seep
ages, wells, and reservoirs. Each is studied from the 
standpoint of the quantity and dependability of the 
water supply for the period during which the surround
ing range will be used, the condition of development, 
the need for improvement or maintenance, the distance 
to other water supplies, the character of adjacent ter- · 
rain and accessibility of watering places to livestock, 
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and the relation of stock-water supplies to conservation 
of soil and surface moisture and control of run-off. 

10. Current livestock use.-The kind and number of 
stock of various kinds on the range is ascertained. 

11. Range condition.-The condition of the range and 
forage including the location of over-grazed or under
grazed ranges, and the defects in utilization or manage
ment responsible for conditions, are observed und 
noted. 

12. Seasonal use.-The present date when stock 
enter or reach each portion of the range is ascertained. 
The limits of practicability of seasonal use, as condi
tioned by vegetative readiness, availability of water, 
and other related factors are estimated. 

13. Distribution of stock.-The relationship of the dis
tribution of livestock in various portions of the range 
unit to the availability and distribution of forage is 
observed. 

14. Handling of stock.-The manner in which stock is 
being handled, including herding of cattle and sheep, 
bedding of sheep, condition of bedgrounds, excessive 
trailing, methods of salting, and other phases of stock 
handling which have a detrimental effect on the main
tenance and development of the vegetative cover, is 
ascertained. .. 

15. Rodent damage.-The location and kind of rodent 
damage, and the casual factors are ascertained. 

16. Poisonous plants.-The species, abundance, and 
location of poisonous plants are ascertained, and the 
extent of losses and the possibilities of avoiding future 
loss are estimated. · 

17. Insect pests.-Damage by grasshoppers, crickets, 
and other insect pests is noted. 

18. Game.-Indications of game are observed and fac
tors meriting further study on the part of a biologist are 
noted .. 

19. Predatory animals.-Importa.nt species of preda
tory animals, their approximate. ranges, and their 
depredations are observed, and the need for further 
study on the part of a biologist noted. 

20. Effect of grazing on soil arul timber.-The effect of 
range use on other resources, including soil and timber 
is ascertained. ' 

21. Areas needing spec·ial measures.-The presence of 
areas needing reseeding, deferred grazing, exclusion of 
livestock, and other range management and special 
mechanical control measures to assure range recove"ry, 
is noted. 

Procedure 

The procedures followed in the range surveys are 
described in Instructions for Range Surveys, formulated 
at tne Western Range Survey Conference, April 24, 
1937. Minor deviations from tnese instructions are 
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made only to meet special conditions that require 
particular treatment. The sequence in operations 
consists of eight steps. 

1. Preparation of base map.-In order to map vege
tative types, a base map is required. In some instances 
it has been necessary to construct this map in the field 
as the work progresses. In the majority of instances, 
however, topographic maps prepared by the Geological 
Survey are available, and if possible, aerial maps, on a 
scale of either 1 inch or 2 inches to the mile, are secured 
in advance of field survey operations. When the latter 
are used, preliminary a-ccentuation of drainages and 
other outstanding topographic and cultural features 
materially aid the field surveys. 

2. Mapping vegetative type.-Vegetative type areas 
are outlined on the map. They are distinguished from 
one another by differences in density and composition. 
Ordinarily, the distinctions in vegetative types are re
flected in the degree and kind of erosion and correspond 
closely to erosional type delineations. When the plant 
density varies by one-tenth or more of the total surface, 
or where the relative abundance of given species in the 
composition definitely changes, a new type is desig
nated. Except on most intensive surveys, areas 
smaller in size than 20 acres are rarely shown as separate 
types. The standard requirement is that all portions 
of the range area shall be examined in sufficient intensity 
that no important forage producing area shall be 
overlooked. 

3. Preparation of type description sheet.-A type 
description sheet is prepared for each type delineated 
on the map, although a given type which recurs in 
sever~l places will not require separate description, ap
propriate reference being made on the map to the 
applicable serial number of the type description. 

4. Compilation of forage acre factors in the field. 
5. Determining forage acre requirement. 
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6. Compilation of carrying capacity estimales, by 
types, legal subdivisions, management units, and ranch 
ownerships. 

7. Preparation of final maps. 
8. Incorporation of range survey material into the 

management plan for the area. 

Form of Results 

The data obtained in range surveys are most com
monly used in setting .up range management plans. 
Two types of maps are usuallv made in connection 
with range surveys: (1) A forage type map, which sh~ws 
the location and extent of forage types, the surface acre
ages of each type, and the surface acreage of each type 
in terms of animal-month units, and (2) a management 
map showing in detail the features that pertain to range 
management on the area, including the location of all 
watering places; salt grounds, both existing and pro
posed; recommended range units, together with num
bers and kinds of livestock that will be assigned to 
each; length of time grazing should be permitted on 
each grazing unit; location of stock driveways; areas of 
poisonous plants and rodent infestation, and areas re
quiring reseeding or special treatme~it measures for re
habilitating the vegetative cover and facilitating control 
of erosion. 

These maps usually constitute a part of the \\Titten 
management plan for the area, which outlines in detail 
the existing conditions of the forage resources, its cur
rent management, and the measures necessary to con
trol erosion, establish and maintain desirable forage 
species, and provide the greatest possible stability of 
the livestock industry. These maps are not usually 
published, nor is the management plan. In some in
stances range survey reports have been mimeographed.• 

• See "An Inventory of the Range Resources in Petroleum County, Mont., with an 
Analysis of the Range Problems and Recommendations for their Solution," the 
Cooperative Western Range Survey, Washington, D. C., 1uly 21, 1938. 
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FIGURE 28.-Grazing Districts Established Under the Taylor Grazing Act 



CHAPTER XVI. RANGE LAND CLASSIFICATION OF THE 
GRAZING 

Origin of Functions 

The earliest concise expression of principles of range
land cla.ssification in the Department of the Interior is 
contained in the report, "Report on the Lands of the 
Arid Region of the United States," which was written 
in 1878 by John Wesley Powell, in charge of the 
United States Geographical and Geological Survey of 
the Rocky Mountain Region. In that report, Major 
Powell suggested a system of public land administra
tion based on a general classification of the arid region 
in the United States. This classification recognized 
four classes: Mineral land, coal land, timber land, and 
pasturage land. Major Powell further suggested that 
a general law be enacted to provide for the organization 
of pasturage districts in which the residents should have 
the right to make their own regulations for the division 
of the land, the use of water for irrigation and for 
watering of stock, and the pasturage of land in common 
or in severalty. His proposed grazing law provided 
that no one pEll'SOn should be entitled to more than 
2,560 acres of land in one continuous body or in two 
parcels, one for irrigation not to exceed 20 acres, the 
other for pasturage purposes. This proposal and sub
sequent plans to authorize regulation by the Federal 
Government of grazing on the public domain were 
before Congress for a period of more than 50 years 
before a general grazing law was enacted. 

AB the western States developed under the existing 
public land laws, the need for Federal control and 
management of the public range became urgent. The 
range land became overstocked, the natural highly 
palatable forage species were reduced or entirely 
eliminated, and competition for range privileges not 
infrequently caused bitter and even fatal controversies. 
Public sentiment in favor of planned and supervised 
use of range land was expressed in the form of petitions 
from various localities, advocating the establishment 
of grazing reserves or districts. The first such district 
to be established in the public land States was the 
Mizpah Pumpkin Creek Grazing District in Montana, 
embracing an area of 180,000 acres of Federal, State, 
railroad, and some private land. This district was 
established pursuant to an act of Congress approved 
March 29, 1928 (45 Stat. 380), which was a special 
law providing for the Federal regulation of grazing 
through a cooperative grazing association known as the 
Mizpah Pumpkin Creek Grazing Association. The act 
authoriz('s the leasing of public land to stockmen 
owning land within or adjacent to the area for grazing 
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and range development purposes under such rules and 
regulations as may be prescribed by the Secretary for 
the purpose of protecting the range. 

Under the act of March 4, 1931 (46 Stat. 1530), 
500,000 acres of public land in the Owens River Valley 
and Mono Lake Basin in eastern California were 
reserved for the protection of the watershed supplying 
water to the city of Los Angeles and other cities and 
towns in the State of California. This law contains a 
proviso under which occupation of the reserved land 
for grazing purposes is specially authorized, subject to 
such rules and regulations as the Secretary of the 
Interior· may deem necessary to conserve the natural 
forage resources of the area. The land was classified 
under the direction of the Geological Survey for its 
forage and watershed resources, and permits to use thE.' 
range were issued by the Division of Investigations. 

Concurrently with the activities of the Department 
of the Interior, the Department of Agriculture, through 
its experiment stations and, since 1905, through its 
administration of national forests, developed principles 
of range · management. Methods were devised for 
determining the amount of feed that would be available 
in a given range unit and the amount thereof that 
could be harvested with a reasonable assurance of 
gradual restoration of the range to maximum economic 
use. On the basis of these determinations the number 
of livestock that should be permitted on the range 
could be stated. The application of the results of these 
studies has demonstrated to western livestock interests 
the almost incalculable benefits of regulation of the 
range land. Bitter opposition from the stockmen 
during the early stages of this regulatory procedure 
today has been displaced by active cooperation because 
the stockmen haYe found that their profits from a 
smaller number of properly nourished stock far exceed 
the profits from a larger number of underfed stock. 

The enlarged homestead law of 1909, commonly 
known as the Dry-farm Homestf'ad Act, required a 
specific type of classification in the western range 

. country. Primarily, this classification was made for 
the purpose of limiting entries to nonirrigablc semiarid 
land which could be successfully cropped only once in 
2 years, the land being left fallow 1 year and the rainfall 
conserved for use during the following year. It was 
the theory of the Congress when that law was enact('d 
that where 2 years' rainfall was required to produce one 
crop, the size of the homestead unit should be doublt'd 
and made 320 acres. L~~:ter a new clement of classi-
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MAP SYMBOLS 
GRAZING DISTRICT BOUNDARY 
DRY WATER COURSE 
EARTHEN TANK (RESERVOIR) 
UNIMPROVED ROAD 
SPRING 
FENCE II II • II II II 
GRAZING TYPE LINE ··········································•·· 

TYPE DESIGNATIONS SYMBOL 
NOS. 2 MEADOW W- WET, D- DRY 

·4 SAGEBRUSH TYPE 
(ARTEMISIA SP.) 

6 PINE TYPE 
(PINUS PONDEROSA) 

9 WOODLAND TYPE 
(JUNIPERUS OCCIDENTALIS) 
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PLANT SYMBOLS 
GRASSES 

PSE POA SECUNDA 
flO FESTUCA IDAHOENSIS 
BTE BROMUS TECTORUM 
POA POA SPP: 

GRASSLIKE PLANTS 
Coo CAREX DOUGLASII 
JBA JUNCUS BALTICUS 
CGE CAREX GEOPHILA 

BROWSE 
ANO ARTEMISIA NOVA 
PTR PURSHIA TRIDENTATA 

SANDBERG BLUEGRASS 
IDAHO FESCUE 
DOWNY CHESS 
MIXED BqJEGRASS 

DOUGLAS SEDGE 
WIRE RUSH 
DRYLAND SEDGE 

BLACK SAGE 
BITTER BRUSH 

CARRYING CAPACITY DATA 
FOR EACH TYPE AND" PLACED UNDER DESIGNATION: 

FORAGE ACRES FORAGE ACRE CARRYING 
FACTOR FED. RANGE REQUIREMENT CAPACITY 

LAND STATUS (SYMBOL IN LOWER, LEFT CORNER OF TRACT) IN TYPE IN AUMs 
FEDERAL RANGE V .0138 X 1101 + .2 = 76 
PATENTED LAND P .0228 X 293 + .2 = 33 
STATE LAND S .0184 X 1196 + .2 = 100 
PUBLIC WATER RESERVE PWR ETC. ETC. ETC. 
R.ECLAMATION WITHDRAWAL RW PRIVATE, STATE FEDERAL CARRYING 
RECLAMATION EASEMENT ON a APPROPRIATED RANGE CAPACITY 

PRIVATE PROPERTY RE ACRES IN AUMs 
SEC. 25 240 400 40 

LAND TENURE (NO. IN UPPER, RIGHT CORNER OF TRACT) SEC. 26 I 6 0 480 44 
LAND OWNER AND SEC. 27 240 400 31 

INDEX NO. LESSEE ( L) SEC. 28 240 400 34 
I U.S. NATIONAL CORPORATION SEC. 33 120 520 50 

SEC. 34 · 240 400 32 
SEC. 35 160 480 44 

3 TAYLOR, ANDREW 
4 HILIUS, EMMANUEL V. L-132 

SEC. 36 640 
TOTALS 2040 

5 PRAIN, JOHN G. L-132 
6 HANSON, PETER 275 AUMS 
7 WALKER a HOVEY 
10 DEVAUL, WILLIAM 
132 GERBER, HENRY 
180 HOLBROOK, G. L. 

FIGURE 29.-Land-Use Map (in part)-Oregon Grazing District No.1. Part of Township 38 S. Range 13 E., WM. Base~ Tracing With 
Grazing, Status and Land Tenure Overlays 
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fication was introduced into this law by permitting 
nonresident entries in certain States. Such entries 
were permitted on land where a domestic water supply 
could not be developed at a reasonable cost. 

The stock-raising homestead law of December 29, 
1916 (39 Stat. 862), increased the size of the homestead 
unit to 640 acres of land classified by the Secretary of 
the Interior as nontimbered, nonirrigable land, chiefly 
valuable for grazing and raising forage crops, and of 
such a character that 640 acres were reasonably required 
for the support of a family. 

The classification of land required under these acts 
was begun by the Geological Survey and continued as 
a function of that bureau ®til after the passage of the 
Taylor Grazing Act of June 28, 1934 (48 Stat. 1269). 

Establishment of the Grazing Service 

The Taylor Grazing Act of June 28, 1934 (48 Stat. 
1269), authorizes the inclusion in grazing districts of 
vacant, unappropriated, and unreserved land of the 
United States which in the opinion of the Secretary of 
the Interior is chiefly valuable for grazing and for raising 
forage crops. The law requires that provision be made 
for the protection, administration, regulation, and im
provement of such grazing districts. It authorizes a 
study of erosion and flood control in the grazing dis
tricts. It also authorizes examination and classifica
tion of land to determine which is more suitable for 
agricultural crops than for native grasses and forage 
plants. In order to fulfill the purposes of this act, the 
Division of Grazing was established by the Secretary 
of the Interior July 17, 1934. The name was changed 
to the Grazing Service by order of the Secretary dated 
August 26, 1939. 

Type of Work 

The land-classification program of the Grazing Service 
is divided into two main categories: Advisory technical 
classifications and grazing district surveys. The first 
category involves classifications as to surface utility of 
land. This classification is used for administrative 
action in the Department of the Interior on various 
applications under the public land laws that require a 
determination of the surface utility of land. Extraor
dinary care is required in this classification work to 
p~;event improvident homestead entries, to forestall 
ill-advised efforts to cultivate land which has no perma
nent value for farming purposes, and to promote a sound 
national policy of conservation of natural resources. 

A special type of work is required where grazing
district land must be used to satisfy outstanding land 
grants to States and educational institutions. It obvi
ou:>ly would be contrary to the public interest to permit 
selection of land to satisfy such grants at key points in 
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a grazing district where the administrative program 
for the district would be disrupted. Likewise, the 
grant must be given equitable consideration. Csually 
the determination of the areas to he selected in satis
faction of the grant is a matter for negotiation. 

Grazing-district suneys involve an inventory of ull 
land resources in a district, a report of how the grazing 
resources have been handled, and a determination of a 
program of integrated use of the public range to obtain 
ma:ll.imum benefits therefrom.1 

The !!razing-district examination also includes a 
determination of the available range facilities such as 
water, fences, corrals, dipping vats, and emergency 
storage of supplemental feed supplies, with indications 
as to whether or not these facilities are putlicly or 
privately owned. For areas where lack of tange facili
ties prevents full use of natural feed supplies, the classi
fication includes a determination of the number and 
kind of range facilities which should be developed to 
permit proper use. As a result of such classifications, 
stock-watering reservoirs are developed by the Graz
ing Service. 

The Federal range in general is used in connection 
with privately owned ranches and farms of the livestock 
operators. A classification of the properties in private 
ownership to determine their production of feed for 
livestock and the present and former use of these 
ranches in connection with the Federal range is required 
in order to adjudicate preference rights granted under 
the Taylor Grazing Act. 

Methods Employed 

The established grazing districts have a gross area of 
257,000,000 acres, of which 134,000,000 acres are Federal 
range, extending throughout the greater part of 10 
western States (fig. 28). Within this vast region are 
grazing areas on national forest and Indian lands which 
have been classified by the agencies having supervision 
of such land. In addition, the Soil Conservation 
Service, the Farm Security Administration, and the 
Agricultural Adjustment Administration have made 
range examinations of extensive privately owned land 
in the same area. A considerable area also has been 
classified by the Geological Survey. The work of these 
agencies is examined and utilized where adaptable to 
the problems involved in the administration of the 
Taylor Grazing Act. 

The methods of classification used by the Grazing 
Service in general follow the procedure adopted by 
cooperative agreement with the Forest Service, Grazing 
Service, Office of Indian Affairs, Soil Conservation 
Service, and Agricultural Adjustment Administration, 
outlined in Chapter XV, "Range Survey Procedw-e." 

I Soe Range Survey Procedure, Chapter XV. 
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Form of Results and Resume of Accomplishment 

A total of 54 grazing districts has been estab]ished in 
the 10 western States of Arizona, California, Co1orado, 
Idaho, Montana, New Mexico, Nevada, Oregon, Utah, 
and Wyoming, embracing 16,199 townships and parts 
of townships which require examination. Maps, upon 
which data are compiled, are prepared on a scale of 1 
inch to 1 mile, on sheets cQntaining 32 townships. For 
each map there are various tracings showing the materia] 
here listed: 

1. Base Tracing: Topography ard culture; 
2. Grazing Overlay: Grazing types, carrying-capacity data, 

range facilities, alld management data; · 
2a. Soils Overlay: Data on soils, surface gradients, and erosion; 
3. Land Status Overlay: The control of land in grazing dis

tricts as established by law and proclamation; 
3a. Land Tenure and Use Overlay: Status information and 

land tenure. Ownership and leases o( the land which has passed 
to State, county •. corporate, and private ownership. 

Range-survey reports of June 30, 1940, from the 
various regions show tha~ 

590 base maps are required. 
465 base tracings have been prepared, about ~ showing 

topography and culture by Grazing Service range 
surveys. 

142 Grazing overlays are now available. Field work has 
been done which will allow preparation of another 
fifty sheets. 

266 status overlays have been prepared and are in use. 
Status plats, an office record on 2 inches equal 1 mile 

scale, have been prepared of the 16,199 required 
townships. 

The detailed land-classification work summarized 1s 
as follows: 
To be examined (gross area grazing Acres Acres 

districts) ___________________ :_ _______________ 257, 000, 000 
Survey by the Grazing Service _ _ _ _ _ 86, 000, 000 
Cooperative surveys (Division of 

Grazing and other agencies-State 
andFederal) ______________ :____ 7,000,000 

Surveys by other agencies used by the 
Grazing Service_________________ 10, 000, 000 

To be examined ____________ ·----- 154,000,000 

257,000,000 

The program of detailed land c1assification is roughly 
one-fourth completed. · 

The range surveys of private properties which claim 
privileges on the Federal range are of two kinds: 
Properties consisting of water (and land) in Arizona 
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and New Mexico, and properties which are land (and 
water) in the more northerly States. All the water 
properties have been examined by the preliminary 
survey and are being checked in a review of properties 
and range carrying capacities, now in progress. This 
work involves 20,000 land (and water) properties 
approximately half of which have been examined and 
reported on, in part,. by detailed reports. The constant 
change of property ownership and change in require
ments of examination will require revised or new reports 
in a ·]arge percentage of these cases. 

An illustration of a detailed range survey is shown as 
figure 29, with an appropriate interpretation of symbols. 
This was a cooperative survey made by the Soil Con
servation Service and the Grazing Service. Land classi
fication of similar but less detailed nature, obtained by 
the Geological Survey, has been published for certain 
areas in a series of maps and explanatory text as fol
lows: 

Central Great Plains in 5 sheets for western Kansas and 
Nebraska, southeastern Wyoming, and eastern Colorado; 

Northern Great Plains in 8 sheets for western North Dakota, 
northwestern South Dakota, the plains area of Montana, and 
northeastern Wyoming; 

Utah in 1 sheet; 
Western Coloradb in 2 sheets;. 
Western Wyoming in 2 sheets 

Personnel 

All the supervising personnel are civil service em
ployees who have had technical training in range sub
jects and considerable in-service training ·in their 
respective lines. Range surveys personnel in the 
regions are largely range examiners, Civilian Conserva
tion Corps, who are specially qualified appointees with 
proper educational background and experience in range 
matters. Recent appointments have been made from 
graduates of range-survey courses and with civil service 
ratings as junior range examiners. 

Personnel for the temporary crews who make up 
range-survey parties are usually chosen from graduates 
and students of range-management courses who are 
seeking training in actual field examinations. 

The various drafting offices are now manned by 150 
picked enrollees from Civilian Conservation Corps 
camps who are given training and experience in drafting 
and photographic reproduction of maps and chartR, e 



CHAPTER XV I I. LAND CLASSIFICATION WORK IN 
MICHIGAN 

Section 1. Land Economic Survey 

Origin of Functions 

With the passing of pine lumbering in northern 
Michigan in the early 1900's, a period of some 20 years 
of effort toward agricultural utilization of the land 
ensued. At the end of this period several land problems 

. were coming into evidence. Agriculture had occupied 
certain areas successfully, but in general the rate of 
expansion seemed to be slowing down; in certain areas 
agriculture had failed; in many cases methods and 
agencies of agricultural promotion and colonization 
were subject to severe criticism; the bulk of the area 
remained idle and unused so far as agriculture was 
concerned; forest fires ran unchecked, and the forest 
was not returning; and liabilities were accumulating 

. rapidly and the more prosperous sections of the State 
were being called upon to supply increasing subsidies 
to the northern sections. 

During this period there had been a generally in
creasing interest and study of the northern land prob
lems. A legislative committee had reported in 1908 on 
forestry, tax delinquency, and allied problems. As a 
result a Public Domain Commission had been estab
lished in 1909 whose duties were: (1) to administer the 
rapidly growing tax delinquent public domain, (2) to 
establish forest reserves, and (3) ·to attack the fire 
problem. In 1919-20 the Bureau of Agricultural Eco
nomics carried out investigations as to colonization 
methods. Academic groups in the State educational 
institutions became interested in the northern land 
problems. In 1917 an act was passed by the legislature 
authorizing a land and economic survey of the north 
country but no action was taken under this authoriza
tion because of the World War. 

Establishment of Activity 

In 1919 and 1920 much discussion of the northern 
land problems was carried on at the meetings of the 
Michigan Academy of Science. From these discussions 
certain definite conclusions were reached. These were: 

•(1) That the land-use situation in the north was becoming 
increasingly serious, and that the problems would have to be 
tackled constructively and prorr.ptly; 

(2) That differences in opinion as to the land and its problems 
which existed among the best-informed individuals and groups 
to date had prevented the development of a constructive land 
policy; 

(3) That a constructive policv could only be established on 
the basis of scientific land inver,tory which would discover the 
physical characteristics of the land, the history of its use, the 

prevailing economic conditions, and such other data. as might 
be pertinent. 

As a result of these deliberations and the backgrounds 
of interest which had been developing in the State for a 
decade or more, arrangements were made between the 
University, the State Agricultural College, the State 
Department of Agriculture, and the State Department 
of Conservation (then just established) to undertake an 
experimental land inventory of a single county in the 
north. 

This experimental survey, applied in Charlevoix 
County, was completed in the summer of 1922. Re
sults were promising. The next year the work was 
taken over by the State Department of Conservation of 
which the Land Economic Survey, as it was named, 
became a division with regular legislative appropriations 
to support it. 

Objectives 

Fro:r:n the start as an official agency, the Survey was 
definitely fact-finding in nature. It specifically refused 
to undertake land classification defined as a determin
ation of land-use recommendations for definite areas. 
Three major forms of land use of importance in the north 
were recognized. These were agriculture, forestry, and 
recreation. Effort was centered upon searching out 
and presenting factual data pertinent to the under
standing of problems relating to these land uses. It was 
assumed that such data would be utilized by the appro
priate action agencies in the development of policies, 
plans, and programs.' 

Type of Work 

The largest part of the work involved a systematic 
inventory of land features.1 This may be outlined 
briefly as: 

(1) Standard Soil Survey (U. S. Bureau of .Chemistry and 
Soils, cooperating) ; 

(2) Lay-of-the-land Survey, showing five slope categories; 
(3) Base Map, showing standard base data; 
(4) Cover Map, showing: 

(a) Natural cover associations; for forested lands; 
the density and stocking of stands. 

(b) Open cover types. 
(c) Cleared farm lands, showing crop lands and 

pastures. 
Cd) Abandoned farm lands. 

(5) Lake Maps. 

1 Lovejoy, P. s .• "Tboory and Practioe In Land Classification."" Tll JoorMI of 
LaR4 aR4 Pvblie Utililr E""ttomiu, Vol. 1. No.2. Aprill925, pp. 100-175. 

1 Barnes, Carleton P., "Land Resolll'tlt's Inventory In Michigan,"' Eco010mic 
OtofNJJ>Ar. Vol. s. No. 1. 1anuary 1929, pp. 22-35. • 
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Coincident with, but separate from the physical 
inventory, a study was made of economic conditions. 
Under this head data were collected on: 

(1) Population distributions and changes; 
(2) Political organization and chan~es; 
(3) Assessed valuations and tax rates; 
( 4) Tax delinquency; 
(5) Land ow.,ership and intent in 011·nership; 
(6) Econorr::ic activities, trade and trade areas; 
(7) Miscellaneous data. 

Technique 

In northern Michigan, with the exception of a few 
mining areas in which topographic mapping had been 
done earlier, the General Land Office Survey maps 
formed the basis for survey operations. Based then 
upon the General Land Office maps, the Land Economic 
Survey necessarily constructed its own base maps. 
This necessitated road traverses, the location of section 
corners, and the laying out of control lines for the later 
soil and cover mapping. Soil and cover mapping ·were 
carried out on the general plan of running traYerses 
through each section at intervals of one-half mile, with 

PROGRESS Of SURVEYS 

~;~ 
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such offsetting as might be required to bring accuracy. 
within the standard practices of the United States 
Division of Soil Survey.3 The lay-of-the-land and 
cover classification was carried out in similar degree of 
refinement. 

The economic inventory was carried out with progres
sive improvement which grew out of experience in 
range and accuracy of procedure and constant experi
mentation. The personnel used was distinct from that 
employed in the land inventory. The economic in
ventory involved the following: 

(1) the use of census data, and other official statistics; 
(3) the analysis of data on ownership, assessed valuation, 

tax rates, tax delinquency, etc., from county court
house records; 

!3) consultation with township supervisors, bankers, busi
ness operators and others concerning intent in owner
ship, economic activities, etc.; 

( 4) analysis of shipping data from railroads and other trans
portation acencies; and 

( 5) interviews with farmers, business men, recres.tional 
facility operators and the like, with respect to trade 
areas, economic activities, etc. 

Form of Results 

DOMINION OF CANADA 

The areas covered by the Survey 
between 1922 and 1933 consist of five 
counties in the Upper Peninsula and 
ten counties in the northern part of the 
Lower Peninsula (fig. 30). Several 
county soil and cover maps were pub
lished; all others are available in blue
print form. On the backs of the pub
lished soil and cover maps are printed 
summaries of physical and economic 
data, with maps of generalized physical 
and economic divisions, and general 
conclusions. In the case of each county 
covered, comprehensive soil and eco
nomic reports were prepared, but only 
summaries of these appear on the maps. 
In addition, in most counties, special 
maps and reports were prepared on 
geology, and water resources. These 
studies and reports were by specialists 
in these fields, working in conjunction 
with, but independent of, the regular 
survey parties. 4 

IIIII Rt~A.ISSAHC[ SUtVtY 

~~~ SPttiAL-~ NCI OWNtJII!.HI~ 

·-· 
FIGURE 30.-Areal Coverage of Land Classification Maps in Michigan, July 1939 

Personnel 

The permanent staff of the Land 
Economic Survey was composed of a 

• It should be noted that the cooperation of this Federal 
agency nece!'Sitated a degree of detail which might not other
wise have been required in many areas. 

' For reference to reports, maps, etc., of the Land EconQU!fo 
Survey, consult Biennial Report, Mlchlpn State D8pllft
ment of Conservation, 1937-38, ~g,llolieh. ·· .... · ' 
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small group including thoroughly trained soil men, 
foresters, and economists. The field personnel other 
than that furnished by the United States Bureau 
of Chemistry and Soils was made up of the few regu
lar staff members, plus a large proportion of students 
drawn from the soil, forestry, geography, and other 
departments of the college, university, and other 
institutions. Generally such students worked from 
two to three summer seasons, some going on into per
manent positions with the Survey. 

Significance of Survey 

Throughout the history of the Land Economic Sur
vey the principle was strictly adhered to that the 
agency was purely fact-finding; that no recommenda
tions as to land classification for use were to be made; 
that the data were merely to be made available to all 
who might wish to use them. 

In actual practice the survey work carried out 
county by county was scheduled, in large degree, to 
those counties in which official and private agencies or 
groups indicated interest in having the work done. In 
such cases, on completion of the work, meetings with 
interested groups were held, the data were explained, 
and the potential utilities discussed. No doubt such 
procedure did niuch for the education of local people 
and groups, but the direct effects are difficult to deter
mine. Reports on techniques and findings were madl3 
at meetings such as those of the Michigan Academy of 
Science, and several such were publi.shed.5 There is nil 
doubt that this survey, directly and indirectly, has had 
much influence on the development of understanding 
the northern land problems in the State, and in the 
conditioning of public sentiment to the various con
trol and adjustment problems that have been brought 
about. 

.At the time ~f the initiation of the Survey, the State 
public doiJ?.ain, .derived mostly through the processes of 
tax: delinquency, approximated 400,000 acres. Since 
that time and the official demise of the Survey in 1933, 
this public property has increased to some 2,500,000 
acres. At present (1939) the immediately potent.ial 
acreage approximates 5,000,000.6 

During the period, 1922 to 1939, the functions and 
' . responsibilities of the Department of Conservation, both 

in relation to the public domain and the north country 
in beneral, have increased very greatly. The data of 
the Land Economic Survey have been. used increasingly, 
in connection with the establishment of State forests 
and other State units, in the determination of acquisi
tion policies, both by purchase and in trading opera-

• Bcboenmann, L. R., "Land Inventory for Rural Planning in Alger County, 
l\llchlgao." Micllioan Paptrain Geooraphv, VoL 2, 1932, pp. 3211-61. 

• From 1933 to 1938 the depression caused taJ: moratoriums, prevented the normal 
tax delinquency prolll'dure !rom operating, and the present I!I"'Bt potential area Is the 
result or the accumulation during this period. 

236516-U--8 

105 

tions with the U. S. Forest Service and with private 
parties. The Land Economic Survey data have been 
valuable in connection with various Federal agencies, 
such as the Forest Service, National Park Service, 
Resettlement Administration, Farm Security Adminis
tration, and Bureau of Biological Survey, both in pro
viding fundamental factual data of value in the pro-• 
motion ot various projects, and in relation to the 
marshaling of data which have prevented several 
dubious proposals from being attempted. 

The experience of the Land Economic Survey and 
the procedures which have been continued under the 
various divisions since the official ending of the Survey 
in 1933, have been utilized increasingly in relation to 
numerous admiristrat.ive problems. The Game Divi
sion has continued its inventories, with numerous 
refinements; the Institute for Fisheries Research has 
taken over and improved upon the inventory of lakes 
and streams, and the results are used in stream im
provement programs, fish planting practices, acquisi
tion programs, etc. The data have been of value in 
connection with the rapidly rising interest in rural 
zoning, and the newer techniques which are developing 
in this and other connections stem back very directly 
io the Land Economic Survey experience. 

Sec,tion 2. Land Type Inventory and Classification 

Origin of Functions 

In Michigan, as elsewhere during the past several 
years, there has been increasing interest in planning 
activities in relation to land use. The systematic work 
of the Land Economic Survey has been very useful in 
connection with such work, as, for example, in proposals 
for rural zoning. Acrording to Michigan law, county 
zoning ordinances must be approved by the State 
Planning Board, and the Land Committee of this board 
has felt that the land use designations of such ordi
nances, however simple they might be, should be based 
upon reasonably complete and adequate inventory data. 
Unfortunately in several counties where interest in 
rural zoning has crystallized into action, no systematic 
inventory has been d'one. Netther trme nor money 
have been available for systematic work such as the 
standard soil survey or the more complete Land Eco
nomic Survey procedure. As an outgrowth of this 
si£11ation, much mterest and study has centered about 
methods of qmcker and less expenSIVe inventory and 
land classification, reasonably applicable to tlus problem .. 

Establishment of Activity 

For many years experimental work has been under 
way at the l\liclugan State College of Agriculture and 
Applied Science in methodolog_y and techniques of land 
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FIGURE 31.-Land Types in Emmet County, Michigan 
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LAND-TYPE LEGEND OF EMMET COUNTY 
FIGURE 31 

J. Cecil Bay.-Vegetation, (Major) cedar, balsam, spruce, aspen, 
white pine, Norway pine, maple. (Minor) ash, elm, white birch, 
yellow birch, hemlock. Surface, successive beach ridges with 
occasional flat areas. Soil, (Major) Alpena loam, Eastport sand 
(Miner) Newton, Rifle, Greenwood, Wallace, Saugatuck. 
Drainage, rapid and slow. 

2. Sturgeon.-Vegetation, (Major) Norway pine, white pine, 
jack pine, oak, aspen (Minor) fire cherry, sugar plum, maple. 
Surface, dune topography with some fresh blows. Soil, (Major) 
Wallace (Minor) Bridgeman, Houghton, Grayling. Drainage, 
good, locally poor between the dunes. 

3. Red School.-Vegetation, cedar, spruce, balsam, aspen, elm, 
ash, maple, white pine, hemlock. Surface, gently sloping toward 
the lake, surface broken occasionally by old sandy beach ridges. 
Soils, (Major) Ogemaw, Munuscong (Minor) Saugatuck, New
ton, Rille. 

4. Brutm.-Vegetation, (Major) maple, elm, aspen, ash, 
hemlock (Minor) cedar, spruce, balsam. Surface, level and 
gently rolling. Soils, (Major) Selkirk, Brimley, Ogemaw (Minor) 
Saugatuck, Newton, Rubicon. Drainage, slow to poor. 

5. Crooked Lake.-Vegetation, cedar, spruce, tamarack, 
elm, ash, maple. Surface, level, gently sloping. Soil, (Major) 
Bergland (Minor) Saugatuck, Ne'l'l'fun, Rille. Drainage, 
slow. 

6. Readmond.-Vegetation, (Major) maple, beech, elm (Minor) 
aspen, hemlock. Surface, dissected, sandy morain, steep mar
ginal slopes, gentler interior slopes, entire surface characteristi
cally broken by a maze of "fossil" valleys. Soil, (Major) 
Emmet loamy sand (Minor) Emmet sandy loam, Onaway sandy 
loam, Kalkaska loamy sand. Drainage, rapid, few streams, 
few, if any, swamp areas, some seepage on slopes. 

7. McKinley.-Vegetation, (Major) maple, beech, elm (Minor) 
basswood, aspen, yellow birch, cherry. Surface, Morainic 
surface with drumlin like appearance, ridges have a NW-SE 
trend, considerable local relief and steep slopes. Soil, (Major) 
Emmet sandy loam (Minor) Onaway sandy loam, Emmet loamy 
sand, Newton, Granby, Rifle. Drainage, poor between many of 
the ridges. 

8. Walloon.-Vegetation, (Major) maple, beech, elm, bass
wood, yellow birch (Minor) aspen, cherry. Surface, pronounced 
drumlin like topography with a NW-SE, steep marginal slopes. 
Soil, (Major) Onaway sandy loam (Minor) Onaway loam, 
Emmet sandy loam, Granby (Newton), Lupton (Rifle). Drain
age, poor in depressions. 

9. Pellston.-Vegetation, (Major) aspen, fire cherry (Minor) 
residual pine and maple. Surface, practically level, occasionally 
broken by beach ridges. Soil, (Major) Rubicon sand (Minor) 
Kalkaska loamy sand, Saugatuck, Newton, Rifle. Drainage, 
good, locally small areas where poor. 

10. Bliss.-Vegetation, (Major) maple, beech, elm (Minor) 
cherry, hemlock, aspen, basswood, yellow birch, white birch. 
Surface, gently sloping, may be sharply broken at intervals 
where terraces develop. Soil, (Major) Kalkaska loamy sand 
(Mjnor) Rubicon, Saugatuck, Newtc>n, Rifle, Porcupine. Drain
age, good, with local areas where poor. 

11. Bear Creek.-Vegetation, aspen, elm, ash, maple, cedar, 
spruce, balsam. Surface, level to gently sloping with occasional 
sandy ridges. Soil, (Major) Antrim (loamy sand?) (Minor) 
Kalkaska loamy sand, Newton, Rifle. Drainage, slow to 
poor. 

12. Larka.-Vegetation, cedar, spruce, balsam, ash, elm, 
maple, alder, willow, aspen. Surface, fiat. Soil, (Major) 
Rifle, Newton, Saugatuck, (Minor) Granby, Houghton, Lupton, 
Greenwood. Drainage, poor. 

107 

inventory and classification.7 The concept of the land 
type as a unit of inventory and classification has been 
developed as a basis for new field operations, and as a 
means of making the standard soil maps more intelligi
ble and useful in relation to land-use planning. W1th 
the emergence of the county zonmg and other problems, 
and with no other agency in a position to do the neces
sary work, the College and the Agricultural Experiment 
Station have undertaken the application of the land
type classification to these problems in Delta and 
Dickinson Counties. Further work is under way or 
planned in other counties where the need is pressing. 

Objectives 

The land-type concept, as at present applied to sys
tematic inventory and classification, derives principally 
from the work of J. 0. Veatch. It is essentially an 
effort to distinguish land units of an order larger and 
more complex than the soil type so as to provide: 

(1) a simpler and quicker method of field inventory; 
(2) a more readily intelligible and simpler presentation of 

soil data by grouping into units applicable to planning 
purposes natural associations of soils and their 
related physical characteristics; and 

(3) a rational physical basis for correlation with economic, 
social, and allied data. 

In Dickinson County, the study was made definitely to 
aid in the development of a rural zoning program. 
. This was also true of the work in Delta County. 

Type of Work 

The land type is a ·summation of the physical ele
ments of surface, soil, and drainage, together with the 
natural vegetation related to these conditions, into 
natural units of classification. In each of these units 
the association of these physical characteristics is 
definitely unique. As applied in Michigan, such land 
types may vary in size from a few acres up to many 
square miles in extent. Thus, in a real extent, the land 
type is a logical next step in order of division above the 
soil type. (Figs. 31 and 32.) 

Each land type normally embraces several soil types; 
in some cases a single soil type may occur as a com
ponent in several land types, but only if it is associated 
with other distinguishing features. From the land type 
of this magnitude, combinations may be made by group
ing several closely related land types to form divisions 
of greater magnitude. The Emmet County map 
illustrates such a combination. (Fig. 31.) This concept 
is applicable to mapping in new areas. Similarly, after 

'Veatch, 1. 0., Agriculltual Land C/ouijicolioft end Land 'l'vPfl of Miclligaw; 
Agricultural Experiment Station. Michigan Stata College, 8P. Bull. No. 231, 1933; 
"Classification or Land on a Geographic Bo.si.."-" PaptTI of the MicAiqu Aeod~"'' 
t/ Science, AJtr, all4 Ldttrl, Vol. XIX, 1933, pp. S59-365; "Graphic anti Quant!· 
tatlve Comparisons or Land Types," .lowiUJl of 1M Am.ri<o• Sodttr of AgroMmr, 
Vol. "rl, No. 7, Iuly, 1935, pp. 605-liiO; "The Idea or the Natural Land Type,'" Pre· 
et«<inga, Soils Science Society or America. Vol. 2, 1937, pp. t~503. 
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LAND-TYPE LEGEND OF OTSEGO COUNTY 

FIGURE 32 

46. Raco Lana Type.-Dry plains; Rubicon sand and Grayling 
sand dominant; includes Saugatuck sand, Newton sand, Rifle 
peat, and Greenwood peat. A slopes dominant; relief 1Q-20 
feet. Pine land. 

76. Fife Lake Land Type.-Pitted plains; Rubicon sand and 
Roselawn sand dominant; includes Greenwood peat, Rifle peat, 
Saugatuck sand, and Newton sand. A and B slopes character
istic with some C slopes; relief 20 to 50 feet. Pine land. 

16. Oscoda Land Type.-Roselawn ·sand dominant; includes 
Roselawn sandy loam, Rubicon sand, and Rifle peat. Charac
terized by C, D, and E slopes and less than 25 per cent A slopes; 
relief 75 to 100 feet. Pine land. 

29-18. Benzie Land Type.-Emmet loamy sand dominant; 
Hartwick loamy sand, Emmet sandy loam, Kalkaska loamy sand, 
Echo sand, Greenwood peat, and Rifle peat included. C, D, and 
E slopes characteristic. Less than 50 percent of A and B; 
relief 100 to 200 feet. Hardwood land. 

28-26. Ac1M Land Type.-Nester loam, Emmet sandy loam 
dominant; Emmet loamy sand, Bergland loam, Rifle peat and 
Greenwood peat included. A and B slopes characteristic with 
some C; relief 20 to. 50 feet. Hardwood land. 

39. Mission Lana Type.-Emmet sandy loam dominant; 
Emmet loamy sand, Nester loam, Onaway loam, Bergland 
loam, Echo sandy loam, Greenwood and Rifle peat included. 
C, D, and E slopes characteristic; A and B slopes included 
relief 100 to 200 feet. Hardwood land. 

35. Corwith Land Type.-Roselawn sandy loam dominant; 
Roselawn sand, Rubicon sand, and Rifle peat included. C, D, 
and E slopes characteristic, some A and B; relief 100 to 150 feet. 
Pine land. 

58-58X. Homestead Land Type.-Dry plains; Kalkaska loamy 
sand and Kalkaska loamy sand, gravelly phase, dominant; 
Saugatuck sand, Newton sand, Greenwood peat, and Rifle peat 
included. A slopes dominant; relief lQ-20 feet. Hardwood 
land. 

72-72X. Kingsley Land Type.-Kalkaska loamy sand, Em
met loamy sand, and gravelly phases of the same types dominant; 
Emmet sandy loam, Saugatuck sand, Newton sand, Rifle peat 
and Greenwood peat included. B slopes characteristic and 
greater in area than A; C slopes less than 25 per cent of area; 
relief 20 to 50 feet. Hardwood land. 

358. Fletcher Land Type.-Roselawn sandy loam dominant; 
Roselawn loamy sand, Rubicon loamy sand, and Rifle pea 
included. A and B slopes characteristic; few C slopes; relief 
20 to 50 feet. Pine land. 

36. Thompson!Jille Lana Type.-Low mixed wet and dry 
plains. Saugatuck sand dominant; Newton sand, Munuscong 
sandy loam, Rubicon sand, and Rifle peat included. Domi
nantly A slopes; relief 5 to 10 feet. Mixed hardwood and 
conifers. 

8~. Bea!Jer Land Type.-Low wet clay plains. Bergland loam 
dominant; Nester loam, Munuscong sandy loam, Saugatuck 
sand, Newton sand, Greenwood peat, and Rifle peat. Domi
nantly A slopes, relief 5 to 10 feet. Mixed hardwoods and 
conifers. 

70. Hulbert Land Type.-Timbered swamps, open bogs, and 
marshes. Rifle peat dominant; Greenwood peat, Carbondale 
muck, Newton Bl,'ond, Saugatuck sand, and Bergland loam 
included. A slopes dominant; little or no relief. Spruce, 
cedar, tamarack, leatherleaf, and sedges dominant cover. 
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land types have been determined by field work, it is 
possible to recognize and delineate them from standard 
soil maps. In some cases distribution of land-use 
patterns, ownership patterns, and other economic data 
have been plotted and correlated with the land type 
maps with seemingly successful results. Experimen
tal work done in Delta, Dickinson, and Emmet 8 

Counties, areas not previously covered by any 
systematic inventory, and in several counties in which 
soil maps are available, indicate that the number of 
individual and distinct land types varies from appro:\.-i.
mately 15 to 25 within a county. It is possible to 
correlate many types over considerable distances with 
as high degree of accuracy as in the case of soil types: 

Technique 

The first step in mapping land types is a reconnais
sance of the area, and the tentative determination of 
land types to be mapped. Systematic type mapping 
of units then proceeds with no attempt to differentiate 
individual soil types within such units, or to determine 
similar details of other physical factors. In other 
words, the land types are recognized and the component 
factors synthesized in the field, and the unit mapped 
accordingly. 

Work has been done where individual air photo
graphs, scale 1:20,000, and township air mosaics, scale 
1:31,680, were available and where neither were avail
able. Best success at least cost has been achieved in 
use of the mosaics, with direct plotting of boundaries 
in the field. The scheme, however, has been used 
successfully in counties where no better base has been 
available than the inch-to-the-mile county road map; 
although, of course, there was less accuracy in definition 
of boundaries and location than where the mosaics or 
individual photographs were used. 

In some counties rather complete plotting of land 
use, and economic and fiscal data has been carried on, 
and experimental work on designation of land-use 
classes and categories for planning purposes has been 
attempted. 

Form of Results 

The complete work has been carried out in Emmet 
County, for which an illustrative land-type map is 
presented. Since the work to date has been experi
mental, and no agency has been designated to under
take such surveys systematically, only fragmental 
reports have beeu published. 

Personnel 

The land-type work has been carried on to date 
directly by or under the immediate supervision of men, 

• Stirling, M. C., "Land Types in Emmet County, Micbigsn. "Poptrl of Michi9011 
Acodtmr of S<itllct. Vol. XXIV, pt. 3. 193'1. pp. 55-59. 
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not only well trained in soil mapping, but thoroughly 
familiar with the areas involved in terms of other 
physical factors, and land-use practices. Similarly, 
the economic studies and inventories have involved 
especially well-trained people. The recognition of the 
land types, and the determination of the whole classi
·fication requires much more than average competence 
in the general field of phyfical inventory. Since much 
generalization is made in the field, the mapper must 
be able to determine the individual soil types accurately, 
and must be prepared to recognize the various contri
buting evidences of sudace features, drainage, vege
tation, etc., which are used as criteria in a rapid survey 
of this nature. It appears to take considerably more 
experience and ability to make a land-type map than 
is required for ordinary soil mapping, in order that the 
accuracy and dependability of the work may be at an 
equal level. Land-type survey is a natural outgrowth 
of the years of experience in detailed inventory in Land 
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Economic Survey, and the experimental search for 
quicker and cheaper methods and techniques applicable 
to the land and land problems of northern Michigan. 

Use of Materials 

In Delta and Dickinson Counties the land-type 
mapping was done specifically to aid in the drawing 
up of zoning ordinances and has been used for that 
purpose. It should prove especially valuable in this 
connection in the readjustments in the zoning ordi
nances which obviously will need to be made in the 
future. There is much evidence that the results 
obtained bv this method will be of g-reat use to govern
ment agencies, such as the State Conservation De
partment, the Farm Security Administration, the 
Forest Service, and others involved with the problems 
of these areas. Such work may produce utilities com
parable to those derived from the earlier Land Economic 
Survey. 



CHAPTER XVIII. LAND CLASSIFICATION IN THE 
TENNESSEE VALLEY AUTHORITY 

Origin of Functions 

The Act of Congress of May 18, 1933, creating the 
Tennessee Valley Authority, gave it two broad respon
siloilities, namely, (1) carrying out a specified program 
for the control and development of the Te~essee River 
system, and (2} integrating this program '\lith the wel
fare· of the people of the Tennessee Valley (fig. 33) .1 

To carry out these responsibilities one of the Au
thority's first requirements was sound factual informa
tion concerning the land. What kinds of land would 
be flooded by proposed reservoir projects? Where mus,t 
erosion-control measures be applied to protect proposed 
reservoirs from damage by siltation? What rural areas 
represented the better potential markets for electricity? 
Where and to what extent were lands not performing 
their water-holding function? Where were land re
sources depleted, and, looking toward their rehabilita
tion, to what uses could they best be put? Some of 
these questions could be answered only by highly de
tailed surreys, others by the rapid coverage of large 
areas in relatively brief intervals. Some questions 
could. be answered only by directing the studies to one 
or, at most, a few elements in the land and land-use 
patterns. Other questions required an inventory and 
appraisal of composite conditions. As the program of 
studies devE.'loped, land-classification investigations fell 
into seven major categories: Topographic mapping, 
soil surveys, inventories of forest, mineral, and recrea
tional resources, a classification of rural lands, and the 
integration of the studies of reservoir properties into 
action programs. Each line of investigation performed 
its distinct function in the total program of the 
Authority. 

Topographic Mapping 

One of the Authority's immediate needs was topo
graphic maps of the Tennessee Basin. Since major 
divergences from the river development plan prepared 
by United States Army Engineers were contemplated, 
even the excellent and detailed topographic maps of 
their Tennessee River Survey were not adequate.• 

I.A.nnU<JI. Report of 1M Ttnnuru Valltr .A.ulAorUr, for flscalyear ended 1une 30 
1939. 76th Congress, 3d Session, H. D. 634. 1940. 

•Io the Spring or 1933 standlll"d U. B. Geological SurVPy mape, scale linch equals 
2 miles, were availeble for f6 thirty-minute quadrangles that lie wholly or In part 
within the Tennessee Valley. lo addition, mapa for 82 lllteen·mlnute quadrangles 
were available at a acale or 1 Inch equals 1 mile, and some special maps at a acale or 
1 Inch equals 2,000 feet were available for the Smoky Mountain area. This left 
approximately to peroent of the Valley with no topographic maps exoept the detailed 
maps of the Tennessee River survey wWch covered a narrrow margin or land lm· 
mediately adjoining the Tennessee River. A.ll of the thirty-minute quadrangle 
maps were compiled from reoonnalssanoe surveys made fifty or more years ago. For 
land-planning purposes, these maps were Inadequate, e•cept for the most generali&ed 

The program of topographic mapping, carried on 
cooperatively by the Tennessee Valley Authority 
Department of Water Control Planning and the 
United States Geological Survey, was the first survey 
work to get under way. A long-term project, pre
liminary maps are available only for areas adjoin
ing the main river channel and major tributaries 
and a number of quadrangles scattered through the 
Valley. The methods and standards were those 
under which the United States Geological Survey is 
now operating.8 These topographic maps were and 
will continue to be of major significance to many ele
ments in the Tennessee Valley Authority program, as 
well as adding to the national wealth of topographic 
information. Two byproducts of the topographic map
ping program have had such a profound bearing on land 
classification by the Authority that they must be given 
special attention. These two byproducts are aerial 
mosaics and planimetric maps. · 

Aerial mosaics.-The compilation of aerial mosaics 
was a preliminary step in topographic ruapping. The 
first, made from five-lens photographs, were available 
in September 1934. Complete sets for the whole Val
ley were available by July 1935. Because of distortion 
inherent in this rapid type of photography, these mo
saics proved to be of limited value in the making of 
topographic maps' and thus single-lens mosaics were 
made, first for the reservoir and other critical areas, 
and later for other parts of the Valley. 

In spite of distortion the mu,ltiple-lens mosaics were 
of inestimable value for land-classification work because 
they show ground detail. In the hands of technicians 
these alone provided a basis for div:iding the land into 
major classes of forested areas and cleared areas, and 
some highly experienced technicians could carry their 
classificationS into differentiations of forest cover and 
of other types of land use. But with adequate base 
maps nonexistent, the greater function of these mosaics 
was providing essential base materials for use in plotting 
observations in the field. The problems of distortion 
presented by multiple-lens mosaics were entirely 
eliminated in the reservoir areas where single-lens 
mosaics were used, and where the necessity for detailed 
work made the inaccuracies of the five-lens mosaics of 
real significance. 
use. To 1uly 1, 193G, n~w topographic surveys bad been completed and publish~ 
In 35 seven...nd~ne-balf-mlnute quadrangles at a scale ol 1 Inch equals 2,000 feeL 
Other quadrangles are being completed and published at an estimated rate o1 so 
quadrangles per year. 

I Sea cb. VIU. 
• Beech. VL 
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Planimetric maps.-A second preliminary step in the 
making of topographic maps was the production of 
planimetric maps. These maps, scale I :24,000, showed 
all the cultural data standard for topographic maps: 
place names, buildings, roads, civil boundaries, etc., 
and stream patterns, forest cover, and such physio
graphic features as ridge crests. The maps corrected 
distortion inevitable in the multiple-lens mosaics and 
made clearer some features presented photographically 
on the mosaics. In addition, they made possible cer
tain significant land differentiations. But more im
portant, by far, they provided a means of correlating 
land and cultural data and were an essential tool in field 
work. 

The first planimetric maps were available in selected 
areas by September 1934. Maps for the entire Valley 
were available by July 1937. 

Soil Mapping 

The mapping of soils in the Tennessee Valley is 
carried on under a memorandum of agreeme'nt between 
the United States Department of Agriculture, the land 
grant colleges in the Valley States, and the Tennessee 
Valley Authority 6 (Fig. 34). The surveys are made ac
cording to standard specifications of the Department of 
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Agriculture.8 In addition to the stated objectins of 
these standard surveys, the work in the Tennessee 
Valley was keyed to the requirements of the Authority's 
experimental production of phosphate fertilizers. Ginn 
data on the behavior ofspecific soils under the applica
tion of fertilizers, it is particularly important that the 
extent of these soils in the Tennessee Valley be known so 
that the best procedures in the use of the fertilizers 
on these soils can be recommended.7 

Also related to the Authority's fertilizer program is 
the mapping of soils on fertilizer demonstration farms. 
These farms, 23,000 in number with a combined total 
of nearly 4,000,000 acres,8 were selected to represent a 

I Represented by the Department or Agricultural Relations. 
• Chapte.r X carries a full stat<>ment of the soil survey work of the Department or 

Agriculture, including a discussion of the value of soil surveys to land classification 
and the methods of soil mapping developed in the Tennessee Valley. 

' To 1934 soil surveys had been pubiL•hrd for 35 counties wholly or partially within 
the Tennessee Valley. Like the earlier topographic surveys, these did not measure 
up to modern standards or needs and in most respects were quite inadequate. To 
July 1, 1939, new soU surveys were. completed in 26 counties though none of these 
surveys had been published. Three preliminary band-colored copies of each county 
map have been m"de, one on file each with the U.S. Department of Agriculture, the 
T. V. A., and local county agricultural agent. Disregarding 6 counties or which 
only minute portions lie within the Tennessee Valley, the number of counties that lie 
wholly or partially in the Valley is 118. Fifty-seven lie wholly in the Valley. SLxteen 
or these 57 counties are among the thirty-five that were covered by earlier soil surveys. 
Twelve are among the twenty-six for which new surveys have been completed. 

'Annual Report of tht Tennesoee Volley A uJhoritv, Cor the fiscal year ended June 
30, 1939. 76th Cong., 3d sess., H. Doc. 534. 1940. 
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F!Gl'HE 34.-Co\·erage of Soil Surwys in the Tennessee Yalley, July 1939 
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wide variety of soils and a wide variety of uses. Most 
of them are located in the Tennessee Basin but some 
are scattered throughout other portions of the United 
States. In order to obtain accurate information con
cerning the behavior of soils under the application of 
phosphate fertilizer, each farm is to be mapped in a 
detail even greater than that of the standard soil 
survey. So far, only a ~tart has been made on this 
program, mainly in the Tennessee Valley. From the 
standpoint of land classification these surveys are of 
particular significance because they will provide de
tailed sample data, up-to-date and according to the 
best standards, for areas scattered over a considerable 
portion of the United States for which no adequate soil 
data are available. 

In addition to these two lines of work related to the 
Authority's fertilizer program, s.tandard soH surveys are 
made for lands bordering the reservoirs. These lands 
are purchased as part of the Authority's river develop
ment program and are entirely owned and controlled 
by the Authority. The classification of so;ls on these 
reservoir properties according to their use capabilities, 
a new element in soil survey work, is of unique value to 
the Authority because land-use plans for the properties 
must be developed. Use-capability classifications pro
vide a sound basis for these plans by indica~ing the 
potentialities of the soils for agriculture. These 
measures of potentiality then become the basis for 
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determining to what uses the agricultural land in the 
properties can best be put. 

Forest Resources Inventory 9 

The inventory of the forest resources of the Tennessee 
Valley is the first step in a long-term program of forest 
development looking toward the use of forests as a 
means of watershed protection and as a source of income 
for the Valley (fig. 35). The1939-40programcallsfor 
the _completion of the inventory. Currently, data are 
being assembled, tabulated, and analyzed. Later 
stages will consist of the presentation and interpretation 
of facts and the formulation of programs and policies 
of development. 
. The ~ethods _employed in the inventory are of par

tiCular mterest m the field of forest and classification 
since they represent a departure from standard methods. 
Former methods involved (1) detailed analyses of 
sample plots or of traverses, with a minimum of mapping 
on foot, and (2) considerable use of interpolation to 
project the data on an areal basis. The method applied 
in the inventory in the Tennessee Valley consists of (1) 
mapping ·two major items: forest types and forest 
volume classes, with complete aerial coverage by 
minimum plots "of 100 acres, and (2) mapping sample 
plots in detail for four items: forest specie distribution, 

I Under the jurisdiction of the Department of Forestry Relations. 
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FIGURE 35.-Coverage of Forest Inventory of the Tennessee Valley Authority, July 1939 
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growth rate, mortality, and merchant-ab~ty. T~e ~t 
is done by car, two men to the car, usmg planunetnc 
maps and aerial mosaics, scale 1: 24,000, as base maps.10 

Similar base maps are used in the mapping of sample 
plots which is done on foot at the rate of two to four 
plots per man-day. From both types of mapping ~re 
drawn data covering the botanical and commerCial 
range of the tree spec~es. 

Preceding the organization of the inventory, valle~
wide reconnaissance surveys were made and all perti
nent data were brought together and studied. On the 
basis of this information and a variety of experimental 
work the criteria were set up in final form, the pro
ced~es were agreed upon, and the work was organized. 

Speed in coverage and costs varies with the com
plexity of the area being mapped, the amount ~f foot
work required, and with the weather and the highway 
conditions. About 60 square miles are covered per 
car-day. The cost seldom exceeds $1 pe~ squar~ mile. 

Office work consists of thorough tabulat10ns, usmg the
Hollerith punch-card system, so that data can be 
drawn off by political units, watersheds, quadr~g~es, 
or in totals. Reports are being prepared, contammg 
tables and maps by counties, for use in the Authority. 
Later analyses will be made on other bases, including 
the r:gional, so that the results can be used in d~velop
ing policies and programs appropriate to any urut. 

Preliminary to the development of land-use plans for 
reservoir properties, forestry studie·s are made to ascer
tain the nature and extent of existing forest cover an,d 
the nature and extent of lands suited to forest produc
tion, experimental forest uses, and wildlife ~ses. D~ta 
are plotted in the field on single-lens aenal mosa1cs. 
These data covering timbered areas are analyzed, 
tabulated, and summarized in' map form. Where 
necessary, unforested lands, shown by maps o~ land 
uses and land conditions to be potentially best swted to 
forestry, are surveyed in more detail_where ~ecessary. 
Results of these studies are combmed w1th those 
covering forested areas to serve as a basis for fo;est 
land-use recommendations. These recommendatiOns 
become a part of the reservoir land-use plans. 

Following the completion of the land-use plans, areas 
on reservoir properties designated for forestry and 
related uses are studied in more technical detail for the 
purpose of developing specific use programs and man
agement plans for individual parcels of la~d. ~he 
existing timber stands are covered by an mtens1ve 
forest survey which results in a detailed inventory of 
present volume classes by forest types, condition classes, 
species, and administrative and operating ~ts; the 
rate and volume of timber growth is determmed along 
with defects and rate of mortality; and local woods 

10 The method Is an adaptation or tha unit-area method or land classillcatlon treated 
ls!.er In this chapter. 
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and mill practices are surveyed and appraised. From 
the analysis of this information allowable cuts are 
calculated and cutting areas designated. LTnforested 
areas designated for forest and related uses, are also 
studi~d in more detail as necessary to prepam similar 
management plans for their development. 

Recreational Surveys 11 

That some maladjustments in land use in the 
Tennessee Valley are due to population pressure was 
a fact recognized before the inauguration of the Author
ity's program. With the ultimate objective of ascer
taining the extent to which recreational resources could 
be developed to relieve this pressure and at the same 
time to provide an expanded economic base, the 
Authority made an inventory of scenic resources and 
the extent to which they were utilized. Resource~ not 
fully utilized were classified according to their poten
tialities for development for recreational uses. 

A systematic search was first made of local news
papers and literature concerning the Valley. All refer
ences to sites of possible scenic or recreational interest 
were noted and then checked through interviews with 
local residents. · This proved to be a very effective and 
economical method of determining in advance of actual 
field work where observations should be directed. As 
a result, the field survey was made with a minimum 
expenditure of both time and effort. 

The results of the inventory constitutes a vast file of 
data, photographs, maps, and descriptive material 
which has proved of great interest to Federal, State and 
local agencies considering plans for recreational develop
ments and conservation and to private citizens traveling 
in the Valley.12 · 

The scenic inventory made available a wealth of 
data concerning recreational resources. In addition, it 
injected a new element into r~crea~ionalland cl~sifi
cation. Heretofore the classificatiOn of recreatiOnal 
areas has been a.Im'ost solely on the basis of jurisdic
tional and administrative criteria. Classifications based 
on. these criteria were rarely made unless some local 
group interested in the development ~f an area organ
ized to give their desires group backmg. As a result, 
areas of recreational potentialities were not brought to 
the attention of the touring public and many areas in 
need of expanded economic opportunities were not 
benefiting from recreational resources there to be 

. developed. 
The methods employed in the scenic inventory un

covered areas of great recreational potentialities, 
developed an economical method of analyzing _and 
recording their recreational assets, and then classified 

u Under the jurisdiction or the Department or IU>gional Placnin, Studies. 
II TM s~nit RtiOtlroa oftlw TtfttUett t"all<r, TenneSSl'<' \"alley Authority. 
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their potentialities on functional rather than on juris
dictional and administrative grounds. 

In addition to its approach to recreational planning 
through the scenic inventory, the Authority has 
developed recreational facilities and plans in connection 
with the management of its reservoir properties. When 
the Authority's present construction program has been 
completed, the Tennessee River from Knoxville, Tenn., 
to Paducah, Ky., will a~ear not as a river but as a 
chain of eight lakes, each lake in the chain separated 
from adjoining lakes only by a dam. In addition, 
two lakes will lie on major tributaries of the Ten
nessee River. To a great region naturally lakeless, each 
reservoir will constitute a recreational asset of special 
significance. The cumulative recreational value of all 
the reservoirs is immeasurable. Special significance is 
thus given to the studies of reservoir properties that 
relate to their recreational-development. These studies 
consist of appraisals of (1) the recreational potentiali
ties of each reservoir area as a whole, (2) the potential 
role of each reservoir in the development of the whole 
chain of lakes, and (3) within each reservoir area, each 
unit and site of possible recreational interest. 

Data, maps, and reports from preliminary reservoir 
studies are analyzed in order to discover areas of special 
recreational interest. Subsequently, each area is studied 

National Resources Planning Board 

from the standpoint of its scenic, aesthetic, and site 
characteristics. In addition, local and regional travel 
routes are studied to ascertain the nature of traffic by 
volume, flow, source, and destination, and population 
distribution is analyzed to determine local needs for 
recreational developments and local facilities for serving 
recreational trade and traffic. 

The distinct elements of land classification in these 
.recreational studies come largely ill the later stages of 
the work, namely, when the consideration of all the 
various factors culminates in recommendations cover
ing specific recreational areas. At this stage lands are 
specifically classified. Some are designated for park 
developments, some as sites for cottage colonies, others 
for boat docks and swimming facilities, and so forth. 
Some areas are designated for immediate development. 
Other areas are designated for future development so 
that interim uses will not ad~ersely effect their recrea
tional potentialities. These designations, appearing in 
report form with maps, charts, tables and photographs, 
share in the development of land-use plans for the 
properties. After the completion of the land-use plans 
further studies may be applied to areas finally desig
nated for recreational use for the purpose of developing 
use programs and management plans for individual 
parcels of land. • 

PROGRESS MAP 

RURAL LAND CLASSIFICATION, T~V.A. 
1939 

K Y. 
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LAND CLA.SSIFICATION SURVEY COVERAGE -

FIGURE 36.-Coverage of Rural Land Classification Survey of the Tennessee Valley Authority, July 1939 
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Rural Land-Classification Surveys 13 

The rural land-classification surveys are aimed at an 
understanding of the composite economy of the Valley. 
They deal with composite conditions of the land and 
land uses. Three such surveys were made: one ap
plied to the Upper Tennessee Valley, a distinct divi
sion of the Tennsesee basin lying upstream roughly 
from Chattanooga, Tenn.; another basin-wide in scope; 
a third applied to reservoir areas. 

The Cross-Section Survey of the Upper Tennessee 
Valley.-The initial rural land-classification survey 
covered a cross section of the Upper Tennessee Valley, 
an area of closely knit parallel ridges and valleys, 
trending in a NE-SW direction. The cross se~tion 
formed a 4-mile-wide strip lying across the rmddle 
of the upper valley, transverse to its axis. This cross 
section thus caught a 4-mile-wide sample of each 
valley and each ridge from the Unakas, northwest
ward to the Cumberland Plateau, a distance of roughly 
60 miles. (Fig. 4.) 

Field mapping was done on foot at the rate of 300 to 
400 acres per man-day. Observations were recorded on 
aerial mosaics, scale 1 :12,000, in the form of fractional 
codes.u Each of four digits in the numerator referred 
to a separate land-use item, whereas each of the three 
digits in the denominator referred to a land feature. 
The particular number recorded in the place of each 
digit designated the particular nature of the item 
observed. For example, in fig. 37," 1ax5" in the numer
ator designated: "1," cropped land;" a," corn; "x," no 
second crop; and "5," no erosion control practices. 
"2111" designated: pasture, plowable, permanent open, 

"'thd "tod" td"2" terracing. "232 m e enomma r es1gna e : , 
slopes of 10 to 20 percent grade; "3," thorough 
drainage; and "2," sheet erosion. "333" desi~ated: 
slopes of 20 to 40 percent grade, thorough dramage, 
gullying. 

The four land-use items, each subdivided for detail, 
covered cropped land, pasture land, idle and fallow 
land, and woodland (not pastured).16 The .three land 
items, also subdivided, covered slope, dramage, and 
erosion conditions. Only one fraction was recorded on 
the mosaics for each body of land delimited. A "new" 
body of land was delimited when a change occurred in 
one or more of the items being mapped. The size of 
the bodies of land delimited ranged upward from a 
mmimum of 2 to 3 acres, depending upon the amount 

" Undor the jurisdiction of the Department of Regional Planning studi~s. 
" The evolution of the fractional code method or !!old mapping Is covered in the 

following re!erenoes: 
Jones, Wellington D., Finch, Vernor C., "Detailed Field Mapping of an Agricu!· 

tural Area," .Annall, Assoc. Am. Geographers, Vol. 15 (1925); 
Whittle.oey, Derwent, "Devioes lor Accumulating Geographic Data In the Field," 

.Annal1, Assoc. Am. Geographers, Vol. 17 (1927); 
Finch, Vernor C., Mtmt(ort-A Studr In Land•cafl' TVPtl in Southwttltm 'R'ucon

ain, The Oeo1. Society of Chicago, Bulletin No.8, University of Chicago Press, 1933. 
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of land surface to which the conditions recorded in the 
fraction applied. Direction of slope was added by 
drawing directional arrows regardless of unit-area 
boundaries. Notes concerning the quality of farm
steads, types of transportation facilities, nature of com
munity centers, and similar items were plotted on the 
mosaics in code or keyed to the mosaics by number 
and symbol. 

As the field work was completed, field recordings 
were transferred to master mosaics in ink. Bodies of 
land were measured (by planimeter) and the location, 
acreage and field data for each unit were punched on a 
Hollerith card. Data from the survey could thus be 
analyzed in either map or statistical form. The method 
of mapping and handling data made it possible to study 
separate items or combinations of items. For examl?le, 
by disregarding all notations except those denotmg 
erosion conditions (the last of the denominator digits), 
and by recognizing lines of demarcation applying only 
to that digit, a map could be made displaying the dis
tribution of erosion conditions and nothing else. This 
procedure permitted the analysis of erosion conditions 
in terms of any items or combination of items. Apply
ing the same procedure, several items could be studied 
in combination in terms of single items or other com
binations of items. Map and statistical materials 
drawn from this survey formed the basis of several 
confidential reports and memoranda as well as two 
published articles.16 

The Upper Tennessee Valley Survey provided data 
on land uses and land conditions for use in program· 
planning in that part of the Tennessee Basin. In 
addition, it served land-classification work in the Au
thority: (1) by furnishing a quantitative basis for ascer
taining the relative significance of features of land use 
and land condition that should be emphasized in further 
land-classification work; (2) by demonstrating the 
advantages of aerial mosaics in land-classification work, 
particularly with respect to accuracy and economy of 
operations; (3) by revealing that the methods employed 
produced data more detailed than necessary to meet 
initial requirements of Valley-wide planning and m.o:ed 
too slowly to serve these requirements; (4) by prondmg 
detailed data for use in verifying the accuracy of less 
detailed data and (5) by developing methods of detailed ' . unit-area classification for later use on reservoiT prop-
erties. In these terms, the Upper Tennessee Valley 
Survey laid the basis for the unit-area basin-wide 
classification of rural lands. 

u A timber survey, coordinated with the survey d~scribt>d here and employing an 
adaption of the fractional code, was made by the Dept. of Forestry Rdations tn part 
of the sample cross section. . . . 

u Glendinning, Robt>rt M., and Torbt>rt, E. N., "Agrtro.ltur.U Problems tn Gf'tn· 
ger County, Tenn.," E<orwmic Gtographr, Vol. 14, No. 2, April 11138. 

Hudson, G. Donald. "Three Major Physical Di._.isions ol the l'pper Tenn~s.
BRSin," Economic GtogroplJ, \'ol. 13, No.1, January 1937. 
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FIGURE 37.-Sample Section of Field Mosaic, Cross-Section Survey of the Upper Tennessee Valley 



Land Classification in the United States 

Basin-wide unit-area survey.-The unit-area survey, 
which is Basin-wide in scope, was developed in response 
to an immediate and growing need for knowledge of 
land uses and land resources over the entire Tennessee 
Basin. In 1\farch 1935 the Department of Regional 
Planning Studies addressed itself to the problem of 
meeting this need. The literature was searched for 
leads as to methods of land-resource inventories and 
classification. The best reconnaissance methods were 
too general to yield adequate data. Other methods were 
too slow and too expensive. Nothing seemed to bridge 

. the gap between the two extremes.. From March to 
July 1935, a series of field mapping experiments were 
made, using every available type of base map and a 
variety of schemes of mapping. The objective was to 
devise a method that would give complete areal cover
age; would provide quantitative data; would be suffi
ciently detailed and accurate to meet current planning 
requirements; and would be available when needed 
and at a cost commensurate with utility. By July 1935 
such a method had been developed and tested in the 
field sufficiently to warrant the inauguration of a Basin
wide program of this type of land classification (fig. 
36). 

Although the techniques employed in the unit-area 
survey were similar to those employed in the cross
section survey in that they covered composite con
ditions and used the fractional code recorded on 
aerial mosaics, there were some outstanding differ
ences. Complete and balanced coverage was achieved 
in the unit-area survey by omitting no areas and by 
treating all areas with the same degree of detail. 
Rapidity of coverage was assured by making 200 acres 
the minimum-sized body of land, delimited by "read
ing" some landscape features directly from the aerial 
mosaics, 8pd by providing for the use of cars. In order 
to provide a system by which significant conclusions 
could be read from the survey data easily and quickly, 
three summary appraisals were added to the individual 
items heretofore mapped in farming areas. One 
related to land-use conditions, the bodies of land being 
classified into five categories, from "very poor" to 
"excellent." The second classified the bodies of land 
in the same fashion according to the composite qualities 
of the land. The third indicated the degree to which 
agricultural problems, if any, were critical. These 
t~ree summary appraisals were made in the field 
and were recorded on the mosaics as part of the fraction
al code set down for each unit area used for agricultural 
purposes. (Fig. 38.) 

Several specific phases of the Authority's program 
had given rise to the question of the economic status 
of urban centers and to the question of rural-urban 
relationships. The cross-section survey and other 
land studies provided data on rural land uses and land 
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conditions, but there were no immediate means of 
relating findings from these studies to findings from 
urban studies. To provide this connecting link, field 
techniques of the unit-area survey included the delim
itation of the retail trade area of each retail trade 
center. For the purpose of this survey, a trade area 
was defined as the area from which fifty percent or 
more of the retail trade flowed to a common center. 

In the unit-area survey, field equipment consists of 
aerial mosaics, scale 1:24,000, on which all field obser
vations are recorded; planimetric maps, scale 1:12,000, 
on which are plotted boundaries for retail trade bounda
ries; soil maps, if they are available, which serve to 
orient the field men to local soils; and legends, soil 
augur, clinometer, and similar standard items. 

Mapping is done by cars, • the mappers leaving the 
cars in most cases only to verify some detail or to inter
view local residents concerning local retail trade. Each 
crew consists of two equally trained men who alternate 
in mapping and driving. Each day's mapping begins 
with careful orientation. The landscape and mosaic 
are then studied to determine the character and extent 
of the first unit area to be mapped. A tentative charac
terization of the unit is made and recorded in a long 
fraction. (Fig. 38.) Tentative boundaries are then 
drawn in yellow pencil, the limits of the unit depending 
upon the spread of relatively homogeneous conditions. 
Next the boundaries are checked and corrected at every 
point to which access is possible by roads, either imme
diately or when adjacent areas· are being covered. 
During this process the landscape and the tentative. 
fraction are scrutinized. When the final boundaries 
are redrawn in black pencil, the final fraction is recorded 
and the three summary appraisals are made and noted. 
Each succeeding unit area is similarly treated, a new 
unit being characterized and delimited if a change is 
noted in one or more of the items mapped. By this 
process, the pattern of enclosed unit areas and fractions 
is gradually completed. 

Field mosaics are sent into the central office as they 
are completed. Here all penciled notations, boundaries 
and fractions, are transcribed in black ink. Field data 
are then transferred to planimetric maps, primarily to 
correlate field data with data shown on planimetric 
maps, but also to increase precision by eliminating the 
distortion inherent in multiple-lens mosaics and to 
simplify the making of photographic reproductions. 
When this work is completed the acreage of each unit 
area is measured with a roller planimeter and the 
acreages entered on the planimetric map. The plani
metric maps v.ith all data plotted, including field data, 
acreages, and trade-area boundaries are then reproduced 
photographically at a scale of one inch equals one mile. 
Thus are provided two complete records for file and 
reference purposes (the inked mosaics and planimetric 
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FIGURE 38.-Sample Section of Field Mosaic, Unit-Area Survey of Basin-wide Scope, Tennessee Valley 
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LEGEND 
ROMAN NUMERALS 

TYPES OF AGRICULT1JRAL AREAS 

•• Areas In whldl no lil"ificant aaricultural problems .,. 8ppllrtlnt. 
11. Areas in wh6ch aaricultvrtll problems are not critical. 

111. AreH In which IIIJIIcvltural problema ara moderately critical. 
IV. Araao In whidt qrlcultural ..,-mo ara _,critical. 
v. A"'ao In- aplcultural problems aow 10 critical tllal a radical cltanceln land -
·-cleoirabla- to fila -tolretirin&landl .._ aarialtture. 

SHORT FRACTION 
SUMMARY APPRAISAL OF UNIT AREAS 

NUMERATOR 

Araal ctaulfiad on the balls of fila quallly of aplcultural use of tile land. 
ClaH1. EXCELiENT-Medium ID lo .... fields; liltle 01 no Idle land; _,pia .. a.,ocomural ulillza. 

tion of the land under a reBime especlall~ well eulted ID the .. net. 
Clau 2. GOOD-Medium to large fields; lmte or ao Idle e.nd; efficient ...,tcuttural u• und• • 

reaima well suited ID the land 
co ... 3. MEOIUM-SmaiiiD medium fields; lim- ldlaland; moderately elticlanl qrlcultural 

use under a reslme moderetel~ well suited tD the lend. 
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DENOMINATOR 
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under proper land rMnaeement. 
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aultedlo-prod-........ uon, etc.; In some ca..., -ala land. ' 

LONG FRACTION 
DETAILED LAND-USE AND LAND CONDmDNS BY UNIT AREAS 

NUMERATOR 

t.Noo.UIE COHDmONS 

FIRST Dllll'f 

Alrlalllu,.l Land Uoa 
1. Genenolhrml"' 
2. Animal Industry 
a. Ceolo-larmi"K 
"' Poort·Uma .......... 
5. Sullol-larml"' 

IIECDND DIGI1' 

Atlrfeullural Emphells 
A. Com 

•• - .. ute 
C.CoiiDn 
D.O.Iryi"' F.f--
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H.H
M.MulaaOI'
N.No.....,._ 
0.-
P. I'Vullrr 
S.I'
T.T
W.Tna 

1'HIRD DIGI1' 
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l. Le .... 
2.-IUIII 
3. SmaU 
oLVatJemal 

-mcntlleN15--
--61D15--
-21116-

---~-
FOUtmiDIQI'f 
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OTHER 1VP£S OF AREAS 

&. ,_land• 
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9.U--t 

0. Ma-.... - .... --· RR. Rural_........,_,, 
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•su.-•-- 1on1 danoml-. 
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&Stendo • ..._ denomlnalar, -qualified: 
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02-La...., mlnl"' antarprlaa-- tnechi-
03-Small- mlnlnl __ (_a_ ... _,_ol..,....llural-). 

IRR ... ndle __ ....,. __ tllen75parcentoleli--rurai-

.. (RRll-by-diii-ID75porcontolaH~-•-·
(RR2)-loy-d~ lo50parcentoleli-.._1U1111-

:!36~16--41--9 

DENOMINATOR 

t.NoDCOHDmONS 

FIRST DIGIT 

~ 

l. R-ly- -OlD $percent 
2. Relatively - lo 
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3. llndulallnl lo ,_ 
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1. ,_,.........,problem&. 
2. AdeQ...-.ftormetlynoproblam&.bul-vr 
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maps), and one complete set of records for study use 
(the reproduced planimetric maps). 

The next office procedure is a classification of each 
unit area according· to the intensity of use to which the 
land is adapted. Each unit area is thrown into one of 
three classes, namely: (1) land suited to intensive uses 
(with emphasis on cropping); (2) land suited to exten
sive uses (with emphlt1\is on pasture); and (3) land 
suited to nonagricultural uses. This classification re
veals in broad outline the potentialities of the land. 
It is based on data from the unit-area survey, soil maps, 
land-use studies made by other agen<:)ies, and all other 
pertinent data that can be obtained. Optimum clas!:'es 
are recorded in color on reduced reproductions of plani
metric maps previously noted and become part of the 
permanent record file. 

Lastly, all land-classification data are put in form 
for ready tabulation and statistical analysis through 
the use of the Hollerith card system. The acreage 
(measured by planimeter): land use, land conditions 
and optimum classification for each unit area ar~ 
punched by code on a Hollerith card. Each card is 
keyed to the State, county, trade area, and planimetric 
quadrangle in which the unit area falls. As in the 
case of data from the Upper Tennessee Valley Survey, 
analyses can be made of single items and combinations 
of items in a wide variety of ways and, in this case, 
according to a wide variety of economic and political 
ili~~ns. ' 
. The feature of the unit-area survey most significant 
m the general field of land classification is that it 
bridges the gap between detailed methods on the one 
hand, and reconnaissance methods on the other. De
tailed information is indispensable to study, planning, 
and management when the problems involve individual 
parcels ·of land. For use in the administrative devel
opment of programs and policies, experience has shown 
that such information must be generalized before the 
broad lines that programs and policies should follow 
become evident. Reconnaissance methods produce 
results ~valuable for preliminary understandings, but 
as a basiS for program development and policy making 
their broad generalizations come under the category of 
"better-than-nothing" knowledge. 

Examples of the types of programs and administra
tive decisions to which results of the unit-area survey 
contributed are: 
. 1. The planning of the extension of rural electrification lines: 
m what specific areas is the extension of lines economically 
feasible? 
. 2. The planning of dam construction: what were the relative 
benefits and adverse effects of single versus multiple dam con
struction? 

3. The planning of highway construction: would it be more 
economical to purchase lands isolated by reservoir construction 
or to build highways to the lands, replacing dislodged facilities? 
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. 4. The erosion-control program on nonagricultural land· h t 
IS the volume ~nd distribution of the erosion-control load. i: t~ 
Tennessee Basm? e 
. 5. The planning of reservoir construction: what are the rela

tive adverse a?d beneficial effects of alternative reservoir pur
chase boundaries on local economic units of retail trade? 

Surveys of reservoir properties.-In addition to the 
two surveys just described, rural land-classification 
sur~eys were made of reservoir properties. Most of the 
vaned problems concerned with lands in reservoir areas 
stem from these two questions: (1) how much land must 
be' purchased, and (2) what land-use plans must be 
developed for the lands purchased? Originally, these 
two questions were treated separately. In each pro
posed reservoir area detailed rural land-classification 
surveys were made between the contour established as 
the lower level of the proposed pool and the contour 
that tentatively set the outer limits of purchase. In 
~ost .respects the detail and the technic employed were 
IdentiCal to those developed in the Upper Tennessee 
Valley survey. The reservoir work had the advanta"'e 
of single-lens mosaics, scale 1:15,000; individual cro~s 
were not mapped but, similar to the unit-area survey 
cleared land was classified according to its quality: 
No statistical data were drawn from the survey. Inked 
master mosaics, legends, and field notes were made 
a_vailable ~o other departments for use in the prosecu
tiOn of therr own special studies. 

It became evident, however, that the problems of 
purchase boundaries and land-use plans were insep
arable. They both involve an intimate knowledge of 
land resources, present land uses, and potential land 
uses with particular reference to three major uses of 
reservoir properties: Agriculture, forestry, and recrea
tion .. It became evident, too, that both problems 
requrred the consideration of engineering factors 
malarial control, highway relocations, movements of 
population, adjustments in tax base, and the like. 
It was apparent that the consideration of these factors 
and the appraisal of potential land uses required a 
common fund of land classification data. The purpose 
of the present rural land classification surveys of 
reservoir properties is to provide this common fund of 
information. 

Two lines of work are carried on concurrently. One 
provides detailed data for specific problem areas within ' 
the tentative outer purchase contour. The other coters 
the land to be flooded and sufficient land beyond to 
include the local highways and the local market and 
service centers. Methods employed in the detailed 
work are similar to those used in the Upper Tennessee 
Valley Survey and earlier reservoir studies, whereas 
thof?e employed in the second line of work are similar to 
those used in the unit-area survey. In both surveys, 
however, cooperating units in the Authority sta.ted in 
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advance the types of data which their work required, 
and, in the case of specialized technical data, the cri
teria to be used in their collection. The legends devel
oped for these surveys took account only of these 
specified needs. 

Examples of the expressed needs of each l'f these 
cooperating units illustrate the nature and broad scope 
of the surveys: 

1. The Department of Forestry Relations requested the data 
noted above and, in addition, areas suited according to specified 
criteria, to fish hatcheries and wildfowl refuges; 

2. The Health and Safety Departments requested the delimita
tion of mosquito-control-problem areas, the criteria being speci
fied; 

3. The Commerce Department reqursted that sites for com
mercial docks be noted according to a set of definite criteria; 

4. Roads and railroads to be inundated were noted and classi
fied at the request of the Highway and Railway Division; 

5. The Department of Agricultural Relations requested data 
pertaining to the use and condition of cleared land. By means 
of a fractional code, units of not less than ten acres were classified 
according to their suitability for agricultural, mixed agricultural 
and non-agricultural, and non-agricultural uses. Important 
crops, degree of slope, idle land and drainage and erosion con
ditions were recorded for each unit; 

6. The Department of Regional Planning Studies requested 
the mapping of areas outstanding because of specified scenic 
features and recreational potentialities; 

7. The Department of Power Planning requested the mapping 
of transmission lines, and industrial and domestic consumers of 
electricity adversely affected by the reservoir project and notes 
on the nature and extent of damages. 

For the detailed work within the tentative purchase 
contour, mapping was done on foot only where access 
by car was impossible. Single-lens aerial mosaics, 
scale 1 : 15,000, served as base maps. Interviews were 
held with residents, operators of stores, industries, and 
ferries, and persons connected with schools and churches 
in order to obtain an understanding of the functional 
structure of the area and to answer series of specific 
questions raised by the cooperating units. 

In depicting the regional setting of the proposed 
reservoir project variation from the methods employed 
in the Basin-wide Survey is in emphasis rather than in 
items covered, methods of recording, field equipment, or 
degree of detail. Physiographic divisions of the area 
are recognized and delimited in the field on aerial 
mosaics, scale 1: 63,360. The survey of the reservoir 
region is keyed to these physiographic divisions. In 
each are mapped dominant land and land-use conditions, 
major crops, quality of farmsteads, etc. Information 
is obtained for each division concerning local trade and 
market habits, routes of travel, manufacturing and 
commercial activities, transportation facilities, raw and 
finished products that might move by water, and the 
existing and potential uses of electricity. 

All field data, originally plotted in the field on aerial 
mosaics, are put in ink form and transferred in ink to 
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planimetric maps for coordination with planimetric 
map data and to facilitate reproduction. Duplicate 
copies of these planimetric maps are forwarded to 
cooperating departments. lVith them goes a report 
containing answers to specific questions that all depart
ments raised and a report containing maps, charts, 
pictures, and tables which presents the functional 
structure of the proposed reservoir area and its regional 
setting. 

After each department has analyzed these materials 
in terms of its o·wn needs, the reservoir studies enter 
the second stage, namely, the supplementary study of 
areas of special concern by each department on the 
basis of which recommendations relating to purchase 
boundaries and land-use plans are made. 

Integration 

The Rural Land-Classification Surveys 

The rural land-classification surveys of reservoir 
areas are primarily inventories and appraisals of present 
land conditions and present land uses. Under present 
techniques these precede and are basic to specialized 
investigations dealing with problems of an engineering 
nature, such as highway relocation; and land utiliza
tion, such as farming or recreation. The inventory 
phase of the rural land-classification surveys lies in the 
observing and recording of present land conditions and 
uses. The appraisal phase lies in the focusing of these 
data in terms of areas where problems and conditions 
require the attention of technical specialists. Judg
ments with respect to the potentialities of the land are 
limited to those areas where these matters are relatively 
obvious, or where technical specialists have been able 
to set down concrete, observable criteria of relatively 
obvious application. 

The Specialized Investigations 

It is not the purpose of the rural land-classification 
surveys of reservoir areas to furnish land-use recommen
dations. Ascertaining the use potentialities of the land 
and recommending the specific ~.ses to which it should be 
put are the primary responsibilities of the technical 
specialists in farmi,ng, forestry, public health, school 
administration, Wildlife, and the like. The specialists 
analyze the results of the land-classification studies and 
then direct their investigations to those ponions of the 
reservoir area where occur problems and conditions 
which require their particular skills. Three of these 
special investigations have been mentioned, namrly, 
Soill\lapping, Forest Resources Inventory, and Recre
ational Surveys. Others deal with malaria control; the 
location of commercial boat docks and terminals; the 
distribution of public services, such as schools; road, 
highway, and ferryboat connections; wildlife preserves; 



124 

erosion control; and the like. The purpose of these 
specialized investigations is to recommend areas for 
purchase along the margins of the proposed reservoir 
and to recommend the uses to which these lands should 
be put, both from the special point of view of the men 
conducting the individual investigations. 

The Integration of Recommendations 

All recommendations ~r purchase and land use are 
submitted to a central unit for integration.17 Recom
mendations with respect to purchases are plotted on a 
base map of the reservoir area; purchase boundaries 

·are adjusted where necessary to bring recommended 
purchases into accord with each other; the result is sub
mitted to an interdepartmental committee for approval 
and channeled· through to the engineering department 
in charge of dam and reservoir. construction.18 

Rectnmriendations dealing with land uses are plotted 
on a separate set of base maps. Since the specialized 
investigations and the land-use recommendations are 
made independently, divergent recommendations are 
sometimes offered for the same area. Such instances 
are minimized, because, in most cases, the particular 
technical needs of most areas are relatively obvious; 
specialists, by working in close harmony with each, other, 
have learned to recognize in other cases what skills 
other than their own are required; and all technical 

11 Dept. of Regional Planning Studies. The personnel in tltis department that 
makes the rural land-classification surveys of reservoir areas also serves as the agent 
of integration. 

" Dept. of Water Control !'Ianning. 
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studies have the same basic land-classification materials. 
Decisions regarding the priority of some divergent 
recommendations can be made by the central unit. 
Others are submitted to an interdepartmental com
mittee for decision. When all recommended land uses 
have been reviewed and adopted, they are set down on 
base maps, area by area, so that all parcels of land have 
been accounted for. Tllls constitutes the land-use 
plan. 

Ma~agement 

When the land-use plan has been officially app~ved 
by. the Board of Directors of the Authority, it is trans
ferred to the Department of Reservoir Property 
Management for execution. On the basis of the land
use plan, a program or plan of management IS developed 
and put mto effect by that department. 

Participation of the departments that made the orig
inal recommendations does not end with the land-use 
plan. The same or other units of these departments 
may be called upon to take up some of the develop
mental activities. The management plans for entire 
sections of the land use may be turned over to other 
departments or units for development. In some in
stances managetnent difficulties may arise necessitating 
a revision of the original land-use plans by the makers 
of the original recommendations. This calls for inte
gration by the central unit. All such cases, however, 
maintain the feature of management. Jurisdiction 
and initiative remain in the management agency. 



CHAPTER XIX. ECONOMIC LAND-CLASSIFICATION 
STUDIES IN NEW YORK 

Within the boundaries of New York State many 
different grades of land are found. For all this land, 
even the least productive, there is an economic use. 
Some land, for example, can be profitably used for 
growing vegetables and other intensively cultivated 
crops. Some land is suited to less intensive farming, 
whereas other land is best fitted only for such very 
extensive uses as forestry and hunting and fishing. The 
land utilization and classification studies made by the 
New York State College of Agriculture are meant to 
provide maps which will show the location and area 
of the different kinds of land and to present other 
information which will be useful in furthering the best 
development of every land class. 

Origin of Functions 

Soil surveys and studies of farm management laid 
the foundation for current land-classification work in 
New York State. The first soil survey was made in 
the Westfield area. in 1901. In 1902 soil surveys were 
made of the Lyons area, mostly in Wayne County, and 
of the Big Flats area, in Chemung and adjoining coun
ties. Types of soil as mapped and defined in the soil 
surveys soon began to be studied from the economic 
point of view. A study of apple orr.hards in Wayne 
County, published in 1905, brought out the relation
ship between soil types and apple yields.1 Results 
from the orchard surveys led to statistical analyses of 
the operations of whole farms. The first of these 
analyses, relating to farms in several towns in Tomp
kins County in the year 1908, was published in 1911.1 

It indicated the relative profitableness of farming on 
different types of soil, and showed that considerable 
areas of idle farm land in the county were on soil that 
should never have been cleared, and should be re
forested. In later years, the methods first employed 
in these early studies in Tompkins County were used 
in collecting and analyzing thousands of farm business 
survey records in all parts of the State. Without the 
knowledge of farm management principles thus gained, 
it• would not be possible to classify land from the 
economic point of view. 

Although the earlier studies made land classification 
possible and sha.ped the methods which would be em
ployed, pressing need for the work first became appar-

I Watten, 0, F., Aft Apple Orc14r4 81U'f'q of Wa,..c Covntr, NtVJ Yort. Putt 
1-'1714 Apple lrwltUtrr, Cornell Unlv. Agr. Exp. St,. Bul. 226, lll05. 

I WII.ITI'n, 0. F.,and Livermore, K. C.,At1Agrlcullural 8uf1ltJ. ToV!fUAir»o/ ltliaca, 
Dr,dtt1, Danbp, •114 Lamiftl, Tompki"' Coutllr, NtVJ Yort, Cornell Univ. Agr. 
Erp. Sta. Rul. 295, pp. 386-387, 1911. 

ent in connection with the problem of farm abandon
ment. During the 45-year period from 1880 to 1925, 
more than 4,500,000 acres of land went out of agricul
tural use in New York. Some areas came to be 
known as abandoned farm areas, because so few farms 
remain occupied. The intensive study of the reasons 
for abandonment began in 1923, when the Chenango 
County Farm Bureau called on the College for a surrey 
of the situation in that county. After several prelimi
nary studies, a. comprehensive economic survey of aU 
the farms and other parcels of land in 40 abandoned 
farm areas was published in 1929.3 The results of the 
study were available, however, before publication, and 
together with other data, resulted in the passage of a 
series of laws for the purchase and reforestation of 
abandoned farm land by the State and the counties. 
The State Reforestation Law of 1929, which became a 
part of the State Constitution in 1931, authorized the 
State Conservation Department to acquire, by gift or 
purchase, reforestation areas of not less than 500 acres 
of contiguous land, and to plant and manage forests 
for the production of timber. 

A land-classification survey was needed to determine 
the location and extent of the abandoned farm areas 
adapted to reforestation. But there were also other 
needs to be filled by such a survey. Economic studies 
of the relation of roads, electric service, education, and 
farm-mortgage credit to agriculture in New York had 
indicated that these services are essential to the most 
productive use of agricultural land, and that only 
land that can support these facilities is likely to remain 
in farms. A land-classification survey was thus needed 
to determine the areas which were adapted to refores
tation and also to indicate the areas where the agricul
tural productivity of the land could be increased by 
improving the facilities for production, marketing, and 
farm living. 

Personnel 

The work of Dr. George F. "" arren was of leading 
importance in the historical development of the land 
utilization work. He made the apple orchard surveys 
and was principal author of the 1908 farm mana.gement 
survey of Tompkins County. Serving as head of the 
Department of Agricultural Economic and Farm 
Management, he had the wisdom and foresight to 
initiate and direct the studies of fam1 abandonment, 

I Vaughn, L. M. Abaltd<md Fer• Artar itt NtWJ l"ort, Cornell l'niv. AgT. E<p. 
Sta. Bul. 490, 1929. 
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rural roads, rural electrification, and agricultural credit 
on which the later work was to be based. The first 
land-classification study was made under his direction. 

The research in land utilization and classification is 
at present in charge· of a senior member of the depart
mental staff. Graduate students in agricultural eco
nomics have imniediate charge of the work in specific 
counties, and prepare the reports, sometimes as theses 
in partial fulfilment of tqe requirements for the M. S. 
or Ph. D. degrees. FieiD work is done by graduate 
students. The clerical staff, which varies in number 
with the amount of work that is under way, consists of 
young women who are university graduates chosen for 
their ability. They do the exacting work of summariz
ing in statistical form the data shown on the maps, and 
prepare all of the maps for publication in bulletins. 

Establishment of Activity 

The economic studies of land utilization and classi
fication are a part of a broader program adopted in 
1930. In 1929, Governor Roosevelt's Agricultural 
Advisory Commission recommended that a general 
study be made of the agricultural resolirces of the State. 
The legislature accepted this recommendation and began 
to appropriate money for this purpose in 1930. Funds 
were provided for work on (1) the soil survey, (2) the 
assembling of climatological data, (3) the land utiliza
tion and classification survey, (4) the orchard-soil 
survey, (5) the vegetable-soil survey, (6) the pasture 
survey, (7) the publication of crop bulletins, and (8) 
studies of the cost of producing milk. The land utili
zation and classification survey wa's begun in Tompkins 
County. The methods of study that were developed 
by the Department of Agricultural Economics and 

·Farm Management of the New York State College of 
Agriculture in the course of the work in that county 
have been applied in later studies without any sub
stantial changes. 

Objectives 

The purpose of the economic studies of land utiliza
tion and classification is to determine the location and 
extent of the areas of land in each county that are 
adapted to different degrees of intensity of use, and to 
suggest plans for the development of the resources of 
each land class. A further purpose is to study factors 
which are related to the intensity of use of the various 
classes. Some of these factors are fundamental con
ditions which determine the intensity of use to which 
the land is adapted; others merely measure present in
tensity of use; and others register the effect of varia
tions in the intensity of land use on the economic 
welfare of farmers. A knowledge of such factors is 
necessary to the success of any land-planning program. 
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The purposes of the land utilization and classification 
studies have not been changed since the work began. 

Definition of Land Classes 

On the basis of the intensity of use to which the land 
is adapted, areas have been classified into seven prin
cipal classes: 

Land class I comprises areas which are better adapted 
to forest and recreational uses than to farming. Most 
,of the land is idle or in woods and is suitable for im
mediate purchase by the State for reforestation and 
recreational purposes. Very little farming is being 
done. 

Land class II is also better adapted to forest and 
recreational uses than to farming, but considerable 
farming is still going on in these areas. The land is 
suitable for purchase and reforestation by t;he State as 
fast as it becomes available at a reforestation price. 

Land classes III to VII are adapted to continued 
agricultural use. The higher the land class number, 
the higher the degree of intensity of use to which the 
land is adapted, and the better the opportunity for 
farmers to earn incomes and accumulate capital. 

Areas which are predominantly rural in character, 
but in which residential and other suburban uses are 
very important, have been classified as IIR, IIIR, 
IVR, and so on. The numeral indicates the relative 
intens~ty of agricultural use to which the land is 
adapted, and the "R" indicates that non-agricultural 
uses are important. 

Cities and villages have been designated as residential 
areas. No attempt has been made to subclassify 
them. 

The individual lan,d class areas are irregular in 
shape. All of them are large enough to contain at 
least one farm, and most of them cover several square 
miles. In most cases, a township of 36 square miles 
includes three or fow land classes. 

Methods and Techniques 

The land class area boundaries are drawn on the 
basis of lay-of-the-land, soil, land use, and the ap
parent amount and condition of agricultural capital} 
These factors are related as causes, measures, or effects, 
to the intensity of use to which the land is adapted. 
Lay-of-the-land and soil, together with local variations 
in all of the features of climate and in nearness to • market, are fundamental factors determining the 
intensity of the economic use to which land is adapted. 
All of these fundamental factors influence the kind of 
crops that are raised and the uses to which the surface 
of the land is put. Land use is thus a secondary 

• The methods used are fully described in Cornell University Experiment Station 
Memoir 160, entitled "Methods Used in an Economic Study of Land Utilization in 
Tompkins County, New York, and in Other Similar Studies in New York." 
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factor which is a partial measure of economic intensity. 
The kind of crops grown, together with the type of 
livestock products produced and other factors, deter
mine comparative farming returns in different areas 
within a county. Over a period of years comparative 
farming returns in different areas are the principle 
influences governing the amount and condition of the 
capital which farmers can accumulate. There are 
other factors, also related to intensity as causes, 
measures, or effects, which could be used in classify
ing land. In obtaining information on lay-of-the-land, 
soil, land use, and the amount and condition of agri
cultural capital, and in classifying the land by means 
of these data, the following steps are followed: 

Properly classification map.-The first operation is 
the classification of property holdings. Enumerators, 
traveling two in a car, drive over all the roads in the 
county; classify the farms and other properties; and 
record the classifications, by the use of colored symbols, 
on United States Geological Survey topographic maps. 
Farms are classified as poor, fair, good, very good, or 
excellent, based on the apparent amount and condition 
of the farm capital. The principal, but not the only, 
evidences observed are the size and condition of the 
farm buildings. Vacant farmsteads are indicated. 
Rural residences not on farms are classified as to condi
tion and whether they are occupied or vacant. 
Churches, schools, camps, and commercial properties 
are classified as used or unused. Whether properties 
are or are not connected to electric distribution lines 
and telephone lines, and sometimes whether they have 
or do not have lightning rods, is indicated. Roads are 
classified according to type of construction and apparent 
amount of use. Electric distribution Jines and tele
phone Jines are sketched on the maps. 

Practiced enumerators make such a map from obser
vation, seldom stopping the car, and can cover about 
one township in a 10-hour day. The field map is copied 
in black india ink at the close of each•day's work. 

The resulting property map indicates the general 
character of the land use, that is, whether the land is 
being used exclusively for farms, for rural residential 
purposes, or for a combination of these and other uses. 

The subclassification of farms indicates the degree of 
success ·with which agricultural areas are being utilized. 
Farmers are continually struggling to adjust their 
farming operations to the character of the land in such 
a way as to earn as much as they can and to accumulate 
the largest possible amount of capital. Variations in 
the amount and condition of the capital which experi
enced farmers have been able to accumulate and main
tain on the land, therefore, measure the combined 
economic effect of lay-of-the-land, climate, soil, and 
markets, and are one of the most reliable indications of 
the intensity of use to which the land is adapted. 
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Land-use map.-The second operation is a classifica
tion of land according to use. If aerial photographs 
are available, they are used as base maps. The 
enumerators walk over the land in such a. way that all 
portions of the area. are observed. The land use in each 
field, whether wheat, oats, hay, pasture, idle land, or 
any other is recorded on the photographs in detaiL 
Meadows are subclassified according to condition and 
type of grass. Other important major uses, such as 
corn, have been subclassified in some studies. 

If aerial photographs are not available, United States 
Geological Survey topographic maps are used as base 
maps. Each map is marked off in squares of about one
eighth inch on a side, each square representing 10 acres. 
The enumerators record in each square the predominat
ing land use, and make supplementary field notes of the 
nature and estimated area of minor uses. 

Farmers in the more productive areas in a county 
use their land more intensively than do farmers in the 
less productive areas. The completed land-use map 
presents a picture of the relative intensity of use of 
different areas. Since this represents the accumulated 
experience of the fatmers it throws light on the pro
ductivity of the land. Areas where farmers are raising 
such crops as potatoes, cabbage, alfalfa, silage corn, 
and fruit are almost certainly more productive than 
areas where there is a considerable amount of woods 
and idle land and where much of the cropland is in 
weedy meadows, oats, buckwheat, and similar crops 
that usually are unprofitable in New York. The land
use map and the property map, taken together, give a 
clear picture of the relative productivity of areas within 
a county. 

Topographic maps.-United States Geological Survey 
topographic maps to the scale of about an inch to the 
mile have already been made for all parts of New York 
State.6 Besides being useful as base maps in making 
the property classification and land-use maps, they 
furnish information on the lay-of-the-land. This is one 
of the primary factors influencing the intensity of 
agricultural land use. 

Sou maps.-Another primary factor influencing the 
intensity of use of the land is the physical and chemical 
nature of the soil. This factor is responsible for most 
of the variation in the productivity of areas within 
counties. Soil maps, made by the College of Agricul
ture in cooperation with the United States Department 
of Agriculture 8 are available for all of the counties that 
have been classified. These maps indicate some of the 
physical and chemical differences in soil that are im
portant in determining the economic use of the land. 

Land class boundaries.-The third operation in classi
fying the land is to draw the land class boundaries on 

• The work or the Ooologlcal Surwy Is d•1ail.OO in .,h. \"Ill. 
1 The work or the Soil Survey Is descriOOd inch. X. 
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the combined basis of the property classification map, 
the topographic map, the land-use map, and the soil 
map, used in that order. (Fig. 39.) 

. Preliminary boundaries based on the property map 
are first drawn. Areas where most of the farms are not 
occupied and most of the farmsteads are now vacant or 
have fallen down are classed as I. Areas where most of 
the farms are occupied but poor are classed as II. 
Areas where fair, good, and very good farms predomi
nate are classed as III, N, and V, respectively. The 
topographic map is useful in drawing the preliminary 
boundaries between land-class areas, because a differ-

ROAD CLASSIFICATION 

february 15, 1939 

All- wea'ther roads: 
-State h~rd-surfaced 

-- County and Town 'hard-surfaced 
--Sub-based, gravel-surfaced 

Dirt or grt~vtl l"'oads desirable to improve as 
all- weather roads: 

-==-::Class A 
~=Class 8 
-=Class C 

permanent dirt or gravel roads: 
=Class D 

Roads which now or later may be closed or used only for 
for•st or recre;atlonal travel: 

--Class E 
--Class F 

Unused or abandontd roads: 
=•== Class 6 
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ence in productivity, such as may be expressed by a 
predominance of fair farms in one area and of good farms 
in an adjoining area, is often related to a difference in 
lay-of-the-land which is shown on the topographic map . 

The preliminary boundaries, which have usually been 
drawn on transparent paper, are next superimposed on 
a land-use map. Since this map shows the intensity of 
use of each field, its use results in more nearly exact 
land-class boundaries than could be drawn on the basis 
of the property inap alone. 

The modified map is last superimposed on a soil map. 
Such a map is of considerable value in discovering the 
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FIGURE 39.-Land Classification Map of Yates County, New York. (This map was prepared for, An Economic Study 
of Land Utilization in Yates County, New York, by W. D. Woodin of the Department of Agricultural Economics 
and Farm Management, New York State College of Agriculture.) 
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basis for differences in productivity that have been 
noted. Taken together with the apparent experience 
of the farmers as indicated by the land-use and property 
classification maps, the soil map also forms the basis 
for some modification of the preliminary land-class 
boundaries. 

Since all the factors used in the land classification 
are linked to each other in a cause and effect relation
ship, they usually combine to indicate, without essential 
conflict, the land class in which an area belongs and 
the location of the area boundaries. 

The final operation consists of taking the land-class 
map into the field for checking. The persons making 
the study drive over the roads in the county and e.on
tinually observe the apparent intensity of use of the 
land in reference to the land-class map. If the )and: 
class map has been correctly drawn, they will be able 
readily to recognize the various land classes by means 
of differences in the kind and condition of crops, size 
and condition of buildings, the lay-of-the-land, and 
many other features of the landscape. These differ
ences are usually apparent immediately upon crossing
from one land class into another. The nature and 
extent of these differences is usually not realized by 
persons who have not made use of land-class maps in 
the field. 

Some modifications of the land-class boundaries may 
result from the field inspection trip. These may be 
necessitated by minor errors in the original property 
class, land use, topographic, and soil maps. They also 
may . be necessitated by failure properly to interpret 
the basic evidence which was given by these maps. 
The final land-class map ~ears a reasonable relation 
to all of the factors which were measured in the course 
of the study. When used in the field, it also appears 
reasonable to farmers and others who are familiar with 
agriculture. 

Land classes described statisticaUy.-Aiter the final 
land-class map is made, the property-classification map 
is summarized statistically so as to show the differences 
between land classes in respect to the types of proper
ties which they contain. The land-use map is also 
summarized, furnishing a detailed description of the 
use of land in each class. The areas of each soil type 
in each land class are also determined. In some studies 
statistical comparisons between land classes have been 
made on the basis of slope and elevation as measured 
by the topographic map. These statistical summaries 
of the factors on the basis of which the land classes were 
distinguished give a clear picture of some of their 
important physical and economic differences. 

The land classes are further compared statistically 
in terms of data on assessed valuations, tax delin
quency, the character of farm businesses, farm credit, 
farm fire insurance, consumption of electric current, 
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rural poor relief, rural school costs, farm wages, tenancy 
and other relevant subjects. Information on assessed 
valuations and tax delinquency is obtained from public 
records and by interviewing tax assessors and other 
local government officials. Farm credit and farm fire
insurance data are obtained from the records of credit 
agencies and fire insurance companies. Information on 
poor relief and school costs is obtained by interviewing 
local officials and by referring to governmental records. 

The most important comparisons between land 
classes are those which are made on the basis of farm 
business data. These data have been collected in the 
course of farm management surveys, in which, through 
personal interviews of farmers, complete information 
on receipts and expenses has been obtained for thou
sands of farms. By means of the survey data and maps 
showing the location of the farms that were studied, it 
has been possible to compare land classes on the basis 
of all of the details of farm organization and fanning 
returns. Although all the classifications have been 
made since 1930, such comparisons show that the gross 
and net incomes of farmers in~the higher classes have 
been greater than in the lower land classes over the 
period beginning in 1908, for which farm management 
data are available. 

Making and presenting such comparisons is the only 
effective way to discover and teach the practical 
significance of the economic land-classification maps. 
By this means, farmers and other interested persons 
and organizations are enabled to understand how. 
variations in the productivity of land affect their 
opera"tions. The ability of the land classes to benefit 
from and pay for applications of capital from public 
and private sources has been found to vary directly 
with the intensity of use to which the land in each class 
is adapted. Farmers have been enabled to adjust their 
programs to fit these variations in land classes. 

The statistical studies of the character of the land 
classes are also gradually accumulating a body of data 
on which a new and usable theory of land economics is 
being built. A practical theory of land economics 
results in teaching, recommendations, and Government 
regulations for the use of land that are consistent with 
the nature of agriculture and of people. 

PlaM for rural roads and electric lines.-Economic 
studies o.f land utilization and classification are imme
diately applicable to the problem of providing fanners 
with adequate public services. Suggested plans for the 
improvement of rural roads and the extension of rural 
electric distribution lines are made by the College on 
the basis of the final land class map and the property 
classification map. Part of the dirt roads are grouped 
in the order of the desirability of surfacing them in 
order to serve farm-to-market needs. Others are classi
fied as useful for forest and recreational purposes only, 
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if land classes I and II were reforested. Some are 
recommended to be closed. Three grades of suggested 
rural electric distribution line extensions are mapped, 
according to the amount of use they probably would 
have if constructed . The probable amount of use is 
measured on the basis of studies of the actual consump
tion of electricity by different classes of farms and other 
rural properties. The road and electric improvement 
maps are based on the assumption that practically 
enry farm in areas adapted to agricultural use should 
en' ntually hUYe an all-weather road and an electric dis
tribution line. 

Form of Results 

Economic studies of land utilization and classifica
tion ha>e been completed or are partially completed in 
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the eighteen counties of Tompkins, Montgomery, 
Chemung, Broome, Tioga, Chenango, Genesee, Steu
ben, Rensselaer, Monroe, Cortland, Clinton, Wyoming, 
Chautauqua, Otsego, Yates, Schuyler, and Cattaraugus. 
(Fig. 40 .) In 1934, a preliminary survey was made of 
all the counties not already studied in detail (except 
those near New York City), for the purpose of distin
guishing the areas of land classes I and II. 

For each of the first 14 counties listed, an experiment 
station bulletin has been published presenting the re
sults of the detailed land-classification study.7 Each 
bulletin includes a detached, folded map of the county 
showing the land-class areas in different shades of gray 
stippling, the present road system and suggested im
provements, rural dwellings, and cities and villages. 

~ SN~ rp(('r ('O('{' li ::: t('d a t the (' Odor th i:; r haptH . 

PROGRESS MAP 
ECONOMIC LAND CLASSIFICATION IN NEW YORK 

- REPORTS PUBLISHED 

E22] STUDIES UNDER WAY 

FIGURE 40.-Coverage of the New York Economic Land-Classification Surveys, July 1939 
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The scale is approximately an inch to a mile. Each 
bulletin includes a one-page illustration of the land 
classes with present and suggested rural electric dis
tribution lines. The results of statistical studies of the 
economic significance of the land classes are presented 
in considerable detail, together with pictures to illus
trate the character of the land and the farms in different 
land classes. Based on the available data, recommen
dations are made for the highest development of the 
economic resources of each class of land. 

The results of the land-classification studies are being 
used by the Agricultural Extension Service in its edu
cational program, by the Experiment Station as the 
basis for research in Farm Management and Land Eco
nomics, by the State Conservation Department and 
the Federal Government in purchasing submarginal 
land, by the State Highway Commission in planning 
rural road improvements, by electric utility companies 
in extending their lines, by credit agencies in studying 
their loan experience and shaping loan policies, by fire 
insurance companies in studying their experience and 
planning for the future, by tax assessors in valuing 
land, by persons buying farm real estate, and even by 
agencies selling commodities to farmers. The use of 
the maps gradually increases as they become more 
widely known. They are of value to farmers and to 
all other persons and agencies which contribute to agri
culture in the hope of a return. 
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USE OF AREAS 

SUITABLE FOR FARM UNITS ENGAGED PRIMARILY IN CASH GRAIN PRODUCTION, WITH SUPPLEMENTAL 
LIVESTOCK ENTERPRISE. 

2A-28 LIVESTOCK FARMS AND RANCHES, WITH SECONDARY CASH GRAIN PRODUCTION. 
3 SUITABLE FOR EXTENSIVE GRAZING USE IN GRAZING DISTRICTS, SERVING THE ADJACENT AREAS. 
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5A-5B LIVESTOCK RANCHES ASSOCIATED WITH LOCAL GRAZING DISTRICTS. 
6 FARMS OF A GENERAL TYPE, WITH LIVESTOCK, CASH GRAIN, AND SPECIALTY CROPS. 

PREPARED BY THE OfFICE OF • THE MONTANA LAND USE PLANNING SPECIAlIST 1 LAND UHL I ZA T I ON DIY IS I ON, RESETTLEMENT ADMIN I STRATI UN 
REGION X, IN COOPERATION WITH THE DEPARTMENT OF AGRICULTURAL ECONOMICS 1 MONTANA AGRICULTURAL EXPERIMENT STATION. 

FrGURE 41.-A Forecast of Probable Best Major Land Uses by Areas for Fergus County, Montana 



CHAPTER XX. LAND CLASSIFICATION AS A PART OF 
AREA LAND-USE PLANNING IN MONTANA 

Ori~in and Objectives 

Land-use planning work was undertaken in Montana 
by the State College in cooperation with the United 
States Department of Agriculture and the Resettlement 
Administration. The work was in response to the need 
for guidance of readjustment programs in the Great 
Plains portion of the State. Its purpose was to divide 
the State into land-use adjustment areas, and secure 
agreement on the major land uses and the types of 
adjustment needed in each area. It thus included, 
among other things, a classification of areas according 
to their best probable major uses. · 

Type of Work 

The areas classified are large, most of them covering 
several hundred square miles (fig. 41). The probable 
best major use to which these areas are suited is ex
pressed in terms of the kinds of operating units which 
will provide adequate family living and support com
munity services. The classification is broad, the areas 
being distinguished from one another according to 
major differences in the types of operating units thought 
desirable. Such land classification is, of course, of a 
different order than that in which all bodies of land of 
more than a few acres in extent are classified according 
to their suitability for particular cropping systems or 
other uses. 

In addition to having classified the areas according 
to probable best major land use, recommendations were 
made concerning the adjustments needed in each area. 

Methods and Techniques 

The areas classified were first identified and delineated 
on the basis of homogeneity of the pattern of soils and 
physical productivity, the pattern of present land use, 
and the presence of major problems of adjustment. 
The boundaries of these homogeneous "land-use ad
justment areas" were determined principally by study
ing a series of maps showing the distribution of physical 
and land-use features. Study of these maps disclosed 
m~ch correspondence between these features. Thus, 
an area having deep productive soils with a yield 
expectancy of over 22 bushels to the acre on summer 
fallow was likely to appear on the present land-use 
map as an area having a high percentage of the land 
in crops, on the map of operating units as an area 
with many medium-sized operating units nearly all of 
which are producing wheat, and on the map of gross 

income probability per farm as an area in which a large 
percentage of the farms have a gross annual income 
expectancy of $2,000 or more (fig. 42). 

Much of the task of delineating the areas that were 
classified consisted of plotting on maps the features, 
the distribution of which determined the area bound
aries. As far as possible, maps already in existence 
were utilized. For example, a reconnaissance soil 
survey map already available was used to depict the 
distribution of physical conditions, and in some coun
tries to help make a classification of land according to 
wheat yields and grazing capacity in some counties 
(fig. 42). The use of land in wheat farms was taken 
from Agricultural Adjustment Administration contract 
records, and plotted on maps. The data on operating 
units were obtained from records of the Agricultural 
Adjustment Administration, the Regional Agricultural 
Credit Corporation, the Forest Service, from recordsof 
Federal drought purchases of livestock, and from 
county assessors' records. Much of the plotting and 
transfer of map material was done by FERA and 
WPA workers, without whose help many of the maps 
used in the project could not have been prepared. 

Ha\ing outlined the areas to be classified, there fol
lowed the task of analyzing the conditions and problems 
in each. Naturally, much of the map information used 
to delimit the areas was also used in the analysis of 
conditions and problems. The data on individual oper
ating units assumed particular importance in the anal
ysis of the problems of the areas, since it gave informa
tion indicative of the ability of each operating unit to 
return an income sufficient to support a family. Fur
thermore, the data concerning every operating unit 
were plotted in place on the map, (1) to ascertain the 
distribution of units with given income expectancies in 
each area, and (2) to determine the relationship be
tween size, organization, and income expectancy, and 
physical land conditions (figs. 43 and 44). 

For each operating unit the size (in acres), the num
ber of cattle and the number of sheep normally carried, 
and the expectable production of wheat, was ascertained 
or estimated. Knowing these factors, the gross income 
probability of each farm could be estimated (fig. 41). 

Farm management information on the organization 
and income of different types and sizes of farms on 
land of different grades of productivity was utilized in 
the area analysis. 

Information on public facilities, indebtedness, tax 
status, and various other thll1gs bearing upon the 
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TYPE OF INCOME GROUPS 

FARM $1000 AND LESS $1,001 - $ 2_._000 OVER $ 2,0 00 
WHEAT o EJ • 

COMBINATION b. A A 
LIVESTOCK 0 0 • -

THE BROSS INCOME PROBABILITY PER FARM ILLUSTRATED ON THE ABOVE HAP WAS DERIVED BY CONSIDERING THAT THE AVERAGE 
INCOME FROM ONE DAIRY COW, THREE BEEF CATTLE, 15 SHEEP, AND 75 BUSHELS OF WHEAT WERE EACH EQUAL TO 160. THE BASIS 
FOR THESE VALUES IS FOUND IN FARM MANAGEMENT DATA OF THE AREA, AND REPRESENTS APPROXIMATELY A NORMAL DR LONG-TIME 
IVERIIE 

COMPILED BY THE DEPARTMENT OF AGRICULTURAL ECONOMICS, MONTANA AGRICULTURAL EXPERIMENT STATION, IN COOPERATION WITH THE 
OFF.ICE OF THE HOHUNA LAND USE PLANNING SPECIALIST, LAND UTILIZATION DIVI&IGN, RESETTLEMENT ADMINISTRATION, REGION X, 
AND THE WORKS PROGRESS ADMINISTRATION, FROM RECORDS OF THE AGRICULTURAL ADJUSTMENT ADMINISTRATION, U.S.D.A., REGIONAL 
IIRICULTURAL CREDIT CORPORATION, FOREST IERVICE, U.S.D.A., RECORDS OF FEDERAL DROUGHT PURCHASE OF LIVESTOCK, AND 
COUNTY ASSESSORS RECORDS. 

FIG_URE 42.-Gross Income Probability Per Farm, Fergus County, Montana 



Land Classification in the United States 

Rl6[ 

FARMING LAND 

GRADED AS TO YIELD OF SPRING 

WHEAT ON SUMMERFALLOW 

GRADE 

-I ST=22 BUSHELS OR OVER 

~2 ND=I6 TO 21 BUSHELS 

~3RD = I2 TO 15 BUSHELS 

~4TH = 8 TO II BUSHELS 

R17E RISE 

L E G E N D 

MISCELLANEOUS 

LAND 

~LAKES AND 
STREAM BOTTOMS 

I ·P''J~IMOUNT AI N s 
[TITIMBERED GRAZING 

GRAZING LAND 

GRADED AS TO ACRES PER 

1000 LB. STEER FOR IOMONTHS 

GRADE 

I::: .. ~:::~ IS T AND l NO= 27 ACRES 

OR LESS 

CJ3 RD AND 4TH =27 TO 55 A. 

c=:JsTH =56 ACRES OR MORE 

PREPARED BY THE AGRONOMY DEPARTMENT, MONTANA AGRICULTURAL EXPERIMENT STATION, BASED ON SOIL RECONNAISSANCE COHOUCTfO 
COOPERATIVELY liTH THE BUPEAU Of CHEMISTRY AND SOILS, U. S, O,A, 

FI GU RE ~3.-Land Class ificatio n Based on Soil8 and Production , Fergus County, Montana 
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OVE.R 
THIS IS A DIAGRAMMATIC MAP WHICH SHOWS THE SIZE AND APPROXIMATE LOCATION Of" OPERATING UNITS IN FERGUS COUNTY. THE 
PRINCIPAL SOURCES Of" INCOME f"ROII THESE OPERATING UNITS ARE BEEF CATTLE, SHEF;P AND WHEAT. TWENTY-FIVE BEEF CATJLE 1 
125 SHEEP, AND 500 BUSHELS Of" IHEAT ARE CONSIDERED EQUIVALENT TO EACH OTHER"f"ROII THE STANDPOINT Of" GROSS INCOME. THE 
A~OUNT Of" THIS INCOME IS 1400 FOR EACH GROUP. TO GET AN UNDERSTANDING Of" tHIS MAP IT SHOULD BE CONSIDERED IN RELATION 
TO fiGURE lOA. 
fOR THE PURPOSE Of" ASSEMBliNG ALL .PERTINENT DATA RELATING TO EACH OPERATING UNIT, A CARD BJ!- x II INCHES IN DIMENSION 
lAS DEVELOPED WHICH PROVIDED SPACE FOR NAME AND LOCATION Of" OPERATOR, CROP AND LIVESTOCK DATA, ETC., AS IELL AS A 
TOWNSHIP PL~T ON IHICH COULD BE LOCATED EVERY PARCEL Of" LAND IN EACH OPERATING UNIT. COPIES Of" THESE CARDS MAY BE 
SECURED UPON REQUEST TO THE MONTANA LAND USE PLANNING SPECIALIST. 

COMPILED BY THE OFFICE Of" THE MONTANA LAND USE PLANNING SPECIALIST, LAND UTILIZATION DIVISION, RESETTLEMENT ADMINISTRATION, 
REGION X, IN COOPERATION liTH THE DEPARTMENT Of" AGRICULTURAL ECONOMICS, MONTANA AGRICULTURAL EXPERIMENT STATION. 

FIGURE 44.-Location, Size, and Income Factors of Farms and Ranch Operating Units, 1928-32, Fergus County, Montana 
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desirability of particular types of operating units, was 
studied. 

Having analyzed the kind of operating units now 
using each of the delimited areas, and having gotten a 
measure of their success in returning income, as well as 
the public costs associated with them, conclusions were 
reached as to the kind of operating units believed to be 
desirable in each area. Classification of the areas ac
cording to the probable best major use of land (kind of 
operating units) sets forth these conclusions (fig. 41). 

In addition to classifying the areas according to the 
probable best major land use, the analysis of each area 
undertakes to ascertain what changes in the present 
pattern of operating units, in cropping systems or soil 
management practices, and in public facilities, are 
needed in order to bring about or facilitate the major 
land use considered desirable. 

Participation of local people in decisions as to the 
best major land use and the kind of adjustments 
needed, was sought and obtained. Increased respon
sibility of local people for these decisions has followed 
the merging and integration of this activity with the 
county agricultural land-use planning process.' 

The gathering and presentation of factual material 
on maps and otherwise, continues to be the function of 
the technicians cooperating in this enterprise. The 
material is presented to community and county agri
cultural land-use planning committees as an aid in 

I See chapter XXIL 
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making better decisions, and as an aid to keeping the 
decisions consistent between counties. 

Form of Results 

The factual material development in connection with 
this activity is presented to county and community 
committees, either in rough draft or in data handbooks 
for individual counties, issued by the Montana Exten
sion Service.2 

Much of the factual data collected in this activity is 
summarized in a bulletin of the Montana Agricultural 
Experiment Station.3 

An analysis of present types of farming and trends 
in farm organization and production, together with 
recommendations for farm adjustments growing out of 
this activity, will be presented in a series of bulletins of 
the Montana Agricultural Experiment Station each 

• I 

covermg a group of counties having similar conditions.4 

It should be noted that the Montana Agricultural 
Experiment Station does not refer to the activity 
described here as land classification, but uses that term 

. to describe the process of rating or grading soil types or 
soil areas according to the expected yield of wheat or 
grazing capacity (Fig. 42). 

• Planning an Agricultural Program for Fallon Cou~ty, Montana Extension Sen·ioe, 
Bozeman, October 1936. 

1 Phl/8ical Environnumt and Economic Faclora Aff:cting Montana AgricuUurt, 
Johnson, NPil W., and Saunderson, M. H., Montana Agrl. Expt. Sta. bull. 328. 

• Farm Adj!L8tmtnt in Montana; Studu of Arta VII; 118 Past, Pruent and Futurt, 
Johnson, Neil W., Montana Agri. Expt. Sta. bull. 367, March 1939. 



CHAPTER XXI. LAND CLASSIFICATION IN THE SIERRA 
NEVADA FOOTHILLS OF CALIFORNIA 1 

Objectives 
The classification of land according to the uses or 

combination of uses like\y to give the greatest social 
return was undertaken as part of comprehensive land
use planning studies in the Sierra Nevada foothills. 
Greatest social return was intended . to imply: (1) in
creased per capita net real income, (2) reduced dis
persion of incomes, and (3) permanence of income.2 

The foothill areas in which these studies were made 
are characterized by pressing and complicated land-use 
problems, including conflicting as well as competing 
uses of land, declining bases of income, d~clining popula
tion, and inadequate financial support for local govern
mental units. The areas have been much in need of the 
coordination or planning of major land uses based on 
the uses to which the land is best suited. 

In these studies distinction was made between the 
research basic to planning, on the one hand, and actual 
planning on the other hand. The point of view was 
taken that planning with respect to land use involves 
setting up goals in the form of uses or combinations of 
uses for particular areas and reaching decisions as to 
the desirable course of action necessary to attain these 
goals. The responsibility of the research worker 
ended when he had set forth the advantages and dis
advantages of a number of alternative uses or combina
tion of uses for particular areas. It was the respon
sibility of the planning agency (local land utilization 
committee, State planning board, etc.) to determine 
which of the alternative uses were "best" and to for
ward the program that would see these uses put into 
effect.3 -

The land classification discussed here falls within the 
first stage of the planning process, namely, that of basic' 
research. 

Procedure 

The first part of the procedure consisted of ascer
taining the physical characteristics of the land and 

' Carried on cooperatively by the California Agricultural Experiment Station and 
the California Forest and Range Experiment Station. 

1 Weeks, David, and Josephson, H. R., "Economic Criteria Cor Classifying Non· 
Urban J,and According to Probable Best Uses," Journal of Farm Economiu, Vol. 21, 
No.2; May 1939. 

Weeks, David, Wieslander, A. E., and Hill, C. L., The Utilization of Eldorado 
Countv Land, Calir. Exp. Sta. bull. No. 572; May 1934. 

8 In the areas covered earliest in this activity, the research workers themselves 
undertook to make the decisions as to what use or combination of uses was "best." 
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distinguishing between areas possessing distinctive 
patterns of physical characteristics. Two different 

\ procedures were employed, one in the areas covered 
early in the course of the study where soil surveys were 
available, and another in the areas covered later where 
soil surveys were not everywhere available. 

. Drawing data from standard soil survey work, the 
first step grouped soil types into three major classes on 
the basis of soil features known to have an important 
bearing on crop production. Class A consisted of deep 
residual soil types having considerable range in texture. 
Class B consisted of the moderately deep soil types. 
Class C consisted of the very shallow or very stony soil 
types. 

The second step involved a study of elevations and 
surface features. Elevations were divided into three 
classes, the dividing altitude between the classes being 
one of known agricultural significance. All lands with 
elevations up to 2,000 feet above sea level were put into 
one class, and all lands between 2,000 feet and 3,500 feet 
above sea level were put into a second class. All 
elevations above the 3,500-foot contour were put into a 
third group. Elevations of 2,000 feet and 3,500 feet 
were thus taken as the critical altitudes for the area. 

On the basis of surface features the lands were divided 
into two categories, rolling land and gently rolling land. 

The lands were then grouped into classes on the basis 
of their combined features of soil, surface, and altitude. 
Five such classes were distinguished as follows· 

Class 1. All lands having class A soils, gently rolling surface, 
and elevations up to 3,500 feet and all lands having class A soils, 
rolling surface, and elevations up to 2,000 feet. 

Class 2. All lands having class A soils, rolling surface, and 
elevations between 2,000 feet and 3,500 feet. ' 

Class 3. All lands having class B soils, gently rolling surface, 
and elevations below 2,000 feet. 

Class 4. All lands having class B soils, gently rolling surface, 
and elevations above 2,000 feet, and all lands, having class B 
soils, rolling surface, and elevations up to 3,500 feet. 

Class 5. All lands above elevations of 3,500 feet regardless of 
soil class and all lands having class C soils below elevatiof!B of 
3,500 feet regardless of surface features. 

The distribution of these different classes of land, and 
their relative proportions in combination were studied 
in order to identify and distinguish on the map areas 
which are homogeneous in the pattern of their physical 
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characteristics. Seven types of areas were recognized. 
They were characterized as follows: 

Type I. Areas having a predominating proportion of deep soli 
of both light and heavy texture, gently rolling surface, and eleva
tions of I ,500 to 3,500 feet. 

Type 2. Areas having deep, light-textured soils, gently rolling 
surface, and elevations ranging from 200 to 1,500 feet in com
bination with an approximately equal amount of land with 
similar soils and elevations but with rolling to mountainous 
surface. 

Type 3. Areas having a predominating proportion of shallow 
soils, rolling surface, and elevations of 500 feet to 2,000 feet in 
combination with minor areas having deep soils, gently rolling 
surface, and elevations of 1,000 feet to 1,500 feet. 

Type 4. Areas having a large percentage of shallow soils, 
gently rolling surface, and elevations below 1,000 feet in com
bination with minor areas of similar soils and surface with eleva
tions ranging from 500 feet to 2,000 feet. 

Type 5. Areas predominated by shallow soils, rolling to 
mountainous surface, and elevations of 500 feet to 1,500 feet. 

Type 6. Areas having equal proportions of deep and shallow 
soils, rolling to mountainous surface, and elevations of 1,500 
feet to 2,000 feet combined with minor areas having similar 
soils and elevations with rough, rocky surface. 

Type 7. Areas of rough, mountainous, rocky nature, and a 
wide range of elevations combined with high plains. 

In the areas covered later in the study, soil surveys 
were not everywhere available. In these areas a map 
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was prepared showing land-character-typo armts. Jn 
the preparntion of this mup dutn. coHring climnt l' , 
soils, surface feature:;, nnd geologic st.ructurt• wen• 
plotted on sepnrnle maps n.ll on the same calc. Ench 
map was analyzed to determine tho details of the 

distributions it showed . Then they were superimposed 
over each other to bring out the coincidence in their 
patterns. Areas having distinctive combinations ol 
physical characteristics wore delimited on n summary 
map. Another map was prepared on which was 
delineated areas hn,·ing di. tinctivo combinations of 
Yegetative types. The procedure thus fur rcsttltcd in 
two summury maps. One showed land areas delimited 
on the basis of lund features alone, soil , surface, and 

elevations, and the other showed land ureas dolimi ted on 
the basis of natural Yegetation alone. Arcus on tho 
first were denoted by Roman numerals and on the 
second by colors. On the basis of these two summitry 
maps, the map of lund-character-type areas was 
prepared and drawn in final form. It is to these 
land-churucter-type areas, each fuirly homogeneous 
with respect to physical characteristics unci natural 
vegetation, that the economic interpretations were 
made. 
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FIGURE 45.-Cover and Economic Land Classification, El Dorado County, California 
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Use of Land Classification in 
Economic Interpretations 

In the areas covered early in the course of this study, 
judgment concerning the use capabilities of the differ
ent land-character· types was based upon analyses of 
costs and returns for each of the more important 
.enterprises which actually compete for the use of each 
area. In addition, consideration was given to govern
ment expenditures and\ benefits in arriving at this 
judgment; to the bearmg of prospective or present 
hydroelectric power, mining, and manufacturing upon 
the use capabilities of the several areas; and to the 
prospect of recreational development. 

Attempts were made to produce quantitative sum
maries of the total net productivity of an area under 
given combinations of uses. Invariably, however, 
qualitative determinations had to be resorted to before 
it was possible to reach a final judgment. Certain 
areas, of course, were so obviously unsuited to some 
uses that no careful analyses of costs and returns of 
different enterprises were necessary to demonstrate the 
undesirability of such uses. 

In the areas covered later in the study, although 
costs and returns, both public and private, have been 
the main basis of economic interpretation, the problem 
has become one of considering qualitatively the various 
possible uses and selecting the more promising ones for 
detailed analyses in order to ascertain the advantages 
of one over the other. In addition, data have been 
compiled with the idea of estimating the probable shift 
in the frequency distribution of net real incomes of the 
population affected by any marked change in land 
use.4 " 

The areas covered early in the study were finally 
classified. according. to· the investigators' decisions 
regarding the most desirable uses of each. In arriving 
at these decisions, it should be kept in mind the in
fluencing factor was social return rather than indi
vidual return. For example, the public costs which 
attend certain uses of land were taken into account. 
If these were unduly large, and if certain of these uses 
of land could continue only at the expense of heavy 
public expenditures, then the land uses were judged 
undesirable. . 

Form of Results 

In the earlier studies made in the foothill areas five 
classes of land were delimited following the above 
procedure. These five classes were defined as noted in 
the legend accompanying figure 45. 

For each of these five classes a program of utiliza
tion was recommended. For example, it is recom
mended that area V. in El Dorado County be used for 
livestock production. The suggested program in this 
area is: 

National Resources Planning Board 

1. In subdivision III.a, which is the medium to large scale 
livestock farming portion of this general classification, further 
consolidation of holdings together With the relocation of certain 
farmsteads would introduce economics in the management of 
the livestock industry and in the administration of county 
government. · 

2. Subdivision III.b of this general classification includes 
mainly shallow soils which are interspersed with about 15 to 20 
percent of the deeper, more fertile soils. The objective on this 
land should be a farm economy which will utilize the shallow 
soils for grazing, _the deeper soils for irrigated or dry-farmed 

1 supplementary crops, the rougher lands for timber produc
tion. 

3 .. The deforested and nonforest lands in III.b that are now 
covered· by woods and chaparral should be used for any forage 
value they possess but their capacity for profitable future t-imber 
production should be safeguarded by protecting them from 
broadcast burning or other damage by fire. 

4. Plans for the conversion from natural vegetation in all parts 
of III.b where it still stands to grass should be postponed until 
more effective and cheaper methods have been developed experi-
mentally. • 

5. The value of irrigation in area III.b is recognized, but any 
irrigation projects installed should, in the interest of economy, 
be designed to irrigate: only a small proportion of the total 
area. 

6. The problem of seasonal fluctuation of feed supply should 
be met in area III by one or more of the following means: 

a. The growing of supplementary crops by dry farming. 
These crops may include grain, hay, vetch, field peas, 
Egyptian cwn, or other forage crops produced on the 
tillable portions of the farm. 

b. The production of alfalfa, clover, pasture, or ·other 
intensive crops by irrigation. 

c. The cooperative use of mountain range land. 
d. The purchase and sale of stock each year, pasturing 

them only during the grazing season. 
e. The renting of grazing land for the duration of the 

grazing season to livestock producers who graze their 
livestock elsewhere during the winter and late summer. 

f. Specialized farming with division of labor among dif
ferent farming enterprises, for the production of the feeds 
necessary for a unified community livestock specializa
tion. 

g. The consolidation of land holdings and livestock enter
prises in order to obtain more economical producing units 
and more flexible systems of operation including the eco
nomical use of distant pasture lands. 

7. Local planning in the interest of economy should be applie'tl 
in those portions of III.b where the growing of supplementary 
crops will result in small scale enterprises, a relative dense popula
tion, and an increased heed for such public services as roads and 
schools. 

These same earlier studies, in addition to producing 
the above classification and suggested programs. for · 
land utilization, undertook to recommend ways and 
means of carrying the programs into effect. Public 
policy measures designed to bring about good land use 
were considered and their usefulness appraised. 

In the later studies, the policy has been to set forth 
the basic factors and lines of evidence which planners 
need in deciding what land uses are best for each area 

• Op. cit., pp. 42i. 
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but not to undertake to set forth planning decisions. 
These will be left to the planning groups or agencies. 

Personnel 
The work in the Sierra Nevada Foothills Area has 

been carried out by Dr. David Weeks of the California 

141 

Agricultural Experiment Station and A. E. Wieslander, 
C. L. Hill, H. R. Josephson, and ·wade DeVries of the 
California Forest and Range Experiment Station. 
Other technicians in the fields of forestry, soils, agron
omy, and plant ecology, and local farmers contributed 
to the investigation. 



CHAPTER X X I I. RURAL LAND CLASSIFICATION FOR 
TAX ASSESSMENT 1 

· Origin and Objectives 

Studies in many parts of the country have shown 
that the appraisal of fai'k land for purposes of tax 
assessment is often quite out of harmony with the 
production capability of the land. In many cases land 
of low-producing power is greatly over-appraised in 
comparison with land of high-producing power and 
vice versa. Although many European countries have 
developed scientific and orderly methods for appraising 
farm land in accordance with its production capacity, 
only recently has the problem .been attacked in a sys
tematic way in the United States. 

A method of rural-land classification that would 
provide a basis for equitable tax assessment was de
veloped in North Dakota and has been applied in three 
of the western counties of the State, namely, McKenzie, 
Billings, and Morton.2 The proposal for the work 
originated with the county commissioners in McKenzie 
County who were faced with a critical problem of tax 
assessment of the rural lands in their county. They 
had had difficulties because of a lack of standardization 
of assessments, and it seemed to them that the most 
equitable system would be the one based on the pro
ducing power of the land. In 1921 the North Dakota 
Legislature ·had passed a law permitting counties to 
sponsor such a land classification, the expense of which 
would be borne by the county.3 Since it was obvious 
that the fundamental basis of such a classification 
would be the physical characteristics of the land, the 
county commissioners approached the State agri
cultural experiment station with the thought that a 
soil survey should be basic to the work. The station 
undertook to develop a suitable method and carry it 
out. Cooperation was solicited of the United States 
Department of Agriculture with the result that the Soil 
Survey Division assisted by carrying out the necessary 
field studies and mapping. Approximately half of the 

. cost of the mapping work was borne by the station 
which was reimbursed from county funds. 

Procedure 

The procedure for developing tlus type of land classi
fication may be summarized under four general points: 

1 Conducted by the North Dakota Agricultural College In cooperation with tho 
Division of Soil Survey, U. 8. Department of Agriculture. 

1 Kellogg, Charles E. and Ableiter, J. H., 1935. A Mdllod of Rural Land Classi[lra 
tion. U. 8. Department of Agriculture, Tech. Bull. 469. 

I See North Dakota Session Laws, !921. 
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1. The physical features of the land, includin"" 
• b 

rnternal and external soil characteristics as recognized 
in the modern detailed soil survey, were accurately 
mapped.• In addition, full cognizance was taken of 
significant differences in relief and stoniness, any other 
physical features of local importance in land use, and 
the native vegetation. Combinations of these features 
give physically defined natural land types. In order 
that the natural land types might be interpreted in 
accurate terms, individual land types of a size sufficient 
to influence significantly the capabilities of separate 
units of operation were separated 

2. A productivity rating for each of these physically 
defined natural land types was determined in each of 
the two use-groups, namely, cropping and grazing, 
under current systems of management. These ratings 

. represented the generalization of all information avail
able, including that obtained inductively from a 
consideration of physical characteristics of the land, as 
well as that acquired deductively, from analyses of 
farmers' experience and experimentation. For con
venience, the ratings of each land type were expressed 
in terms of a standard, taken as the best land from a 
physical point of view, in each of the use-groups. 

3. The next step in the procedure was the determina
tion of the use-group for each tract of land on the basis 
of existing ownership pattern, physical characteristics 
of the land, accessibility to markets, availability of 
water on grazing land, and size of contiguous areas of 
other land types. 

4. Finally, each tract of land was rated within the 
use-group (or use-groups) to which it belonged. The 
ratings of the natural land types in the use-group are 
basic, but these ratings needed adjustments according
to certain considerations that influence production on 
particular tracts or operating units. Such considera
tions include accessibility to markets, availability of 
water, nature of the existing vegetation on forest and 
grasslands, and accessibility of the various parts of the 
tract to the farmstead. By an analysis on the standard 
or ideal land of the marketing cost at various distances 
on the different classes of roads, a schedule was prepared 
showing the percentage reduction in the basic ratings of 
land for the various locations. Similar schedules were 
calculated with respect to the other factors. 

I For detailed discussion or these methods see Kellogg, Charles E., Soil Surt•ty 
l'.fanual. U. S. Department or Agriculture, Miscl. Pub. 274, 1938. 
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Form of Results 

As a final result of the classification each piece of 
land, as it appeared on the tax roll, was given a rating 
in terms of the percentage of the standard for the 
county. The proper county officials need only to place 
an appraisal value on the standard land. Every other 
piece of land then has it appraisal value computed 
strictly in accordance with its productive capacity by 
applying the percentage factor assigned to it. In the 
development of the system the physical data were kept 
distinctly separate from those of economic origin so 
that with any changes in economic conditions, the 
necessary adjustments of the land classification could 
easily be made without additional field mapping. 

Utility 

The purpose of the land-classification data. thus 
obtained was to serve as a basis for the assessment of 
taxes on rural lands. The results have been found to 
be suitable for that purpose. After the assessments 
for each piece of land, as it appears on the tax roll, have 
been calculated and announced, opportunity is given for 
hearings on complaints in order that any errors that were 
made can be corrected. Although in a good many 
cases the assessments made by this method are quite 
different from previous assessments, the new results 
have been generally accepted. The reason for this is 
partly because the whole scheme was worked out in 
close cooperation with the county commissioners, and 
nearly every farm operator in the county knew the 
object of the work and had some contact with it as it 
progressed. Particular care was taken with the type 
of personnel employed in this work such that the local 
people were confident of their professional skill and 
earnestness. 

Maps sufficiently detailed for purposes of tax assess
ment would, of course, serve many other purposes in-
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eluding the development of grazing districts, formula
tion of farm plans, the planning of water facilities, and 
the like. For example, after much of the land-classifi
cation work had been completed, the Federal submar
ginal land purchase program was initiated in this area. 
Results of the land-classification survey were used as a 
basis for determining what lands should be purchased 
and for appraising them. It might be added that since 
every factor that had a significant bearing upon agri
cultural production had to be taken into account in 
developing the mapping legends, the categories had to 
be developed in great detail. The results of this expe
rience had the effect of increasing the accuracy and 
completeness of the system of classification for the soils 
of this region. Also, since economic conditions change 
more rapidly than physical conditions tllis work has 
definitely shown the necessity of keeping the two types 
of data separate so that the final classification may be 
revised in accordance with changing economic condi
tions without the nece•sity of revising all of the funda
mental maps. 
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CHAPTER XXIII. LAND CLASSIFICATION AS A PART 
OF THE COUNTY AGRICULTURAL LAND-USE 

PLANNING 

Ori~in and Objectives 

Land classification is an important part of the County 
Agricultural Land-Use Planning Program. It is that 
phase of the program wherein local areas are mapped, 
analyzed, and classified according to the use or uses 
to which they appear suited. This phase is known 
technically as the Area Mapping and Classification 
Project. (Fig. 46.) 

The County Agricultural Land-Use Planning Pro
gram is carried on cooperatively by the Department of 
Agriculture, the State land grant colleges, and farmers. 
It arose out of the need for harmonizing and co
ordinating the many land-use measures and programs 
being carried on. Since 1933, the number of public 
measures that have been undertaken to influence land 
use has increased enormously. Public agencies for
merly relied largely upon research and education as the 
forces to shape and maintain good land-use practices. 
Now these agencies realize the need for public and 
cooperative measures to accomplish work that the indi
vidual farmer working alone could not accomplish, no 
matter how well he might be informed. These agencies, 
to mention some of the current public measures which 
affect land use, now induce shifts in cropping systems 
and practices through direct governmental payments; 
they take submarginal farm land off the land market 
through public purchase; they make new land available 
for settlement through expanded flood control, drainage, 

' and irrigation operations; they give public aid to the 
relocation of settlers; through credit they try to re
habilitate farmers on a sound farm management basis; 
they extend public credit to aid the establishment of 
~ural electric lines; they encourage the enactment of 
rural zoning ordinances to control land settlement. 

Each one of these measures has bl.'en undertllken more 
or less independently and irrespective of the others. 
Under these circumstances it has been inevitable that 
in cert,ain areas one measure operated to foster a situa
ti~ which another measure was attempting to abate. 
For example, continual expenditure of Federal drought 
relief funds in parts of the Great Plains has tended to 
perpetuate a -type of farming which cannot support 
itself without continual relief. Other Federal funds 
are being expended in the same area to replace this type 
of farming with one more suited to the land. The two 
Federal programs thus tend to work against each other. 

PROGRAM 

The question has become, then, how to get all the 
different programs working harmoniously together 
when they reached the farm or local area. The test of 
whether these programs do work together is to see 
whether they work in the direction of a common desir
able goal. But how could this test be applied? How 
could it be determined whether or not all programs were 
working toward a desirable goal in each area, if that 
desirable goal had never been agreed upon? In most 
parts of the country no such agreement had been 
reached. It had never been decided for instance, 
which areas were suited to farming and which were not. 
Individuals, of course, had their own opinions, but 
there had never been agreement, such as could be used 
in guiding public action. 

It is one of the first tasks of the County Agricultural 
Land-Use Planning Program to decide what land-use 
goals or situations are desirable in each local area. In 
the course of the work in a given county, areas which 
have similar characteristics and are suited to the same 
uses are associated in a class, marked with the same 
designating symbol on a county map, and described 
individually in an accCJmpanying report. 'Thether the 
land-classification element in this work consists merely 
in sorting the areas into classes according to desirable 
land uses, or in the whole job of reaching decisions about 
what use is best, depends upon how broadly one defines 
the scope of land classification. 

The work is carried on under memoranda of under
standing between the Department and the cooperating 
State agencies. The type of work contemplated is the 
outgrowth of experience accumulated during several 
years of land-use planning. The present work plan, 
"Work Outline No. 1," 1 was developed from pro
cedures used by the Department in several parts of the 
country. Every land-use agency in the Department 
participated in working out the procedure. Work 
along the lines indicated in "Land-Use Planning Work, 
Outline No. 1" was begun in the fall of 1938. It is 
now under way in about 750 counties. Between 50 
and 75 more counties will initiate work before June 30, 
1940. In about 50 counties the work has been car
ried to a point where it is acceptable as a guide t<> 
Department land-use programs. 

1 A description of tbe method employed is oontainf'd In "La.nd-t'se Planning Work, 
Outline No.1_" U.S. Department of Agrirult~. February 1938. 
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FIGURE 47.-Land-Use Classification in Ward County, North Dakota, 1939 
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Land Classification in the United States 

Organization 

The county agricultural land-use planning program 
is conducted in the States through a State land-use 
planning committee. This committee consists of State 
adniinistrative officials in charge of the action programs 
of the Department of Agriculture, such officials of State 
agencies as have responsibility for the administration 
or management of land-use programs being conducted 
under State laws, and a number of farmers representing 
each major type of farming area in the State. The 
State director of extension is chairman of the State 
land-use planning committee and an employee of the 
Bureau of Agricultural Economics, known as the State 
BAE representative, functions as committee secretary. 
These State committees are expected to serve as the 
central planning and coordinating group for all public 
agricultural programs operating in the State. Among 
other things they examine and approve various types of 
action programs to be initiated; appraise the plans, 
programs, conclusions, and suggestions made by county 
and community planning committees; develop recom
mendations designed to integrate the several action 
progralll£ in the State, and perform such other functions 
as are necessary to formulate well-rounded, comprehen
sive, agricultural plans and programs. An employee 
of the State extension service functions as project 
leader, exercising general supervision over the project 
in his State. 

Another important feature of the planning organiza
tion in each State is the so-called joint land-grant 
college BAE r..ommittee. This committee is composed 
of the State BAE representative and representatives of 
the State Agricultural extension service and agricultural 
station. The joint committee performs the important 
function of developing recommendations concerning 
the nature and scope of the planning work to be carried 
on in the State, acts as service committees for the 
State land-use planning committee on the technical 
and procedural aspects of the planning program, and 

, in other ways assists in the more efficient and effective 
conduct of the work. For example, this joint com
mittee assists in developing outlines, schedules, and 
procedures to be used in assembling, analyzing, and 
transmitting to the county planning committees such 
available information as is pertinent to the agricultural 
and l6nd-use problems of each community. Likewise, 
this joint committee gives consideration to the research, 
investigational, and survey work necessary in the 
State to provide county and State land-use planning com
mittees with information needed to formulate recom
mendations concerning the solution of agricultural land
use problems and on agricultural policies applicable to 
conditions within the State. When appropriate, the 
joint committee stimulates the organization of perti
nent planning survey and research projects. 
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In the counties, the planning acti\'ities are carried 
on by a county land-use planning committee composed 
of at least 10 farm men and women, together with a 
few forest owners in counties where forestry is a prob
lem, the county agent, at least one member of the AAA 
administrative committee, the county or district farm 
security supervisor, and other State and Department 
officials in the county who have responsibility for the 
administration of agricultural land-use programs. The 
farmer membership constitutes a substantial majority 
and a farmer is chairman of each community committee. 
The county agent generally functions as the executive 
officer or as secretary of the county committee. 

Types and Methods of Work 

Much of the initial work is carried on at the com
munity level. Counties are divided into subareas called 
communities. Community committees, which function 
informally as subcommittees of the county planning 
committee, meet, mark out the local land-use areas 
within their community, describe them, classify them, 
and make recommendations regarding their future use. 
They are assisted in this by being supplied whatever 
factual information, including maps and statistics, that 
has a bearing on their work. Technicians assist local 
committees by explaining the significance of the different 
lines of evidence. Community maps and reports are 
coordinated and assembled into a county map and re
port by a county committee. The county committee 
includes at least one member, usually the chairman, of 
each community committee as well as local representa
tives of Department of Agriculture programs and State 
agencies. Completed county planning reports and 
maps are transmitted to the State land-use planning 
committee, which if it finds them a suitable guide for 
land-use programs, recommends appropriate action by 
State agencies and transmits them to the Department 
of Agriculture for appropriate action on its part. 

The land-classification aspect of this work consists 
of delimiting the homogeneous land-use areas and 
classifying them as follows: 

A. Areas now in farms but not suited to arable farming. 
B. Areas not now in farms, and which should not be used 

for arable farming. 
C. Areas now in farms, and which are questionably suitt>d 

for arable farming. 
D. Areas not now in farms, but which are suitable for de

velopment into farms. 
E. Areas which are now in farms and which should remain 

· in arable farming. 

Subclassification of these classes will be undertaken 
according to the varying needs and conditions of pnr
ticular regions. 

Following the area mapping and classificntion phast•s 
of the County Agricultural Land-Usc Pl:uming Pro
gram, tl1ere is being developed wh1\t is known ns tht~ 
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unified county program. This represents a first step 
in the process of translating agricultural land-use 
plans into action and in bringing about the coordina
tion of various types of action programs in the field. 
It gives special attei?-tion to the particular measures, 
devices, and lines of public, group, and individual 
action needed to accomplish the land-use, land-con
servation, and rural rehabilitation goals or plans for
mulated under the area mapping and classification 
work. Likewise, it encou~ages farmer participation in 
building agricultural programs, in revising and coordi- . 
nating the several National, State, and local programs 
where desirable, and in formulating such new programs 
for agriculture as are necessary· to best achieve the 
desired adjustments in the area. 

The planning recommendations and the land classi
fication made in this project are based upon two prin
cipal classes of evidence; namely, the experience of 
farmers, and various data· and information available 
from surveys and studies. This project is not a prod
uct of field work in the usual sense, although committees 
may, and often do, make field trips to help in reaching 
or confirming their decisions. The field work involved 
in supplying data used by the committees is most 
commonly not done solely to serve this project. It 
consists of aerial photographs; conservation surveys; 
soil surveys; farm income data; data on crop acreage, 
crop yields, and operating units, mapped in place 
from A. A. A. county records; and material from county 
records, such as data on ownership and data on public 
service costs. 

Various types of base maps are being used, the most 
common bein:g highway inventory maps, prepared by 
State highway departments in cooperation with the 
Bureau of Public Roads, scale 1 inch equals 1 mile. 
Planimetric, topographic, and other base maps are 
used in some cases, according to which is the best avail
able. Aerial photographs are frequently studied by 

. the local committees as a. help in ascertaining the 
boundaries of areas, in becoming better acquainted 
with the characteristics of the areas, and as a base for 
recording certain data which are used in making some 
of the land-use recommendations. The scale of these 
photographs is either 4 inches equals 1 mile, or 8 inches 
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equals 1 mile, depending on which can be obtained 
more easily. 

It is difficult to estimate an average rate of progress 
as the work is still in its initial stages. The meetings 
at which the work is largely done have to be scheduled 
at the convenience of the farmer members, so as not to 
interfere with farming operations. It is likely that sev
eral months will elapse between the time work is begun 
in a county, and the completion of the county report. 

Formal publication of the land-classification maps 
and reports developed in the County Agricultural 
Land-Use Planning Program has not been decided 
upon. However, in a number of cases the county re
ports have been mimeographed and the maps repro
duced by multilith process for distribution to those 
agencies and individuals having a definite concern with 
land-use adjustments and operations in the county. 
Fig. 47 is a reproduction of a map of this sort. 

Personnel 
County agricultural agents, tr.ained in one or more 

branches of agriculture, are in most immediate direction 
of the work. The State project leaders, who have 
administrative direction of the work are most com
monly trained in agricultural economics. This holds 
true also for the State BAE representatives who are 
jointly responsible with the State project leaders, for 
the technical soundness of the work. Both the State 
project leaders and the State BAE representatives are 
men of wide experience in either agricultural program 
planning or land-use planning work. 

Importance of Local Participation 
It is believed that the gerieralland-use planning work 

of the Department (as distinguished from planning the 
administrative details of an operating program), in
cluding its land-classification phase, will henceforth 
involve participation by local producers, as is provided 
for in this activity. It is believed that plans, if they 
are effectively to be translated into action, must be 
understood by the bulk of people affected by such • 
action, and that such understanding is best created by 
participation in the making of the plans, as is provided 
in this undertaking. 
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