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mote Sensing: A Handbook for Archeologists and
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and Thomas Eugene Avery. The handbook may be
obtained by writing the Superintendent of Docu-
ments, U.S. Government Printing Office, Wash-
ington, D.C. 20402.

Within the next several months, the National
Park Service will publish other supplements to the

Preface

handbook dealing with regional applications of
remote sensing for the archeologist and cultural
resource manager. The reader may receive notifica-
tion of these publications as they become avail-
able by writing the Superintendent of Documents
(address above) and asking to be placed on mail-
ing list N-557.
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Aerial photographs of Cahokia, a large Mis-
sissippian site near St. Louis, mark the birth of
archeological applications of remote sensing in
North America (Rowe, 1953:907-908). Those first
aerial photographs of Cahokia were taken by Wells
and McKinley in 1921 and 1922. In April of 1922,
another individual, Lieutenant George Goddard,
also took several photographs of Cahokia from an
airplane. Over 50 years later, it was suggested that
these early investigators probably had no knowl-
edge of each other’s activities (Fowler, 1977:65).

If, however, those early pioneers of aerial
photography in archeology had the opportunity for
rebuttal, they might well state that at present many

Section 1

Introduction

cultural resource managers in the Midwest have
no idea of what others have done, or may be doing,
with archeological applications of remote sensing!
The objective of this midwestern supplement
to Remote Sensing: A Handbook for Archeologists
and Cultural Resource Managers (Lyons and
Avery, 1977) will be to present a discussion that
should help resolve this problem. We attempt to
provide the cultural resource manager, the arche-
ologist, and the historical investigator with the basic
principles of remote sensor data gathering, es-
pecially as they are appropriate to the midwestern
environment and archeological remains.



Section 2

The Physiographic Area

The area of concern for this supplement on
archeological applications of remote sensing is de-
fined by the overlap of the interior plains (Goode,
1976:78) and the archeological area referred to as
the eastern woodlands (fig. 1). For convenience,
this area is referred to as the Midwest, and includes
the following states: Minnesota, Wisconsin, Michi-
gan, Iowa, Illinois, Indiana, Ohio and Missouri.

The area boundaries used in this report closely
approximate the physiographic province known as
the central lowlands as defined by Hunt (1967:
206), which are different from the central lowlands
of Fenneman (1938:449) and the interior low-
lands of King (1959:Plate I). Although most
authors agree on the physical characteristics of the
province, their boundary definitions differ.

The Midwest is drained by the Mississippi
River and its tributaries, the Ohio, Missouri, Illi-
nois, Wabash, Des Moines, Wisconsin and others
(fig. 1). Most of the area is characterized as
plains country, of low elevation and slight local
relief. The area is covered by a mantle of glacial
deposits that mask the underlying strata of broadly
warped sedimentary rock formations. The founda-
tion materials of the central lowlands consist of
Paleozoic sandstones, limestones, conglomerates,
shales, and coal. These are nearly horizontal strata,
and thin by comparison with the same formations
underlying bordering mountain provinces (Atwood,
1940:188; Hunt, 1967:205).

There are five subprovinces within the central
lowlands. These include the Great Lakes section,
the small lakes section, the driftless section, the
dissected till plain section, and the till plain section
(fig. 1). These subprovinces are distinguished
chiefly on the basis of differences in their glacial
histories. Fenneman (1938) and Hunt (1967)
provide a detailed discussion of these subprovinces.

Landforms

Much of the area is characterized by land forms
that are the result of glacial drift. These include
terminal moraines, recessional moraines, ground
moraines, drumlins, outwash plains, valley trains,
kames, and eskers (Atwood, 1940). However,
preglacial features such as natural bridges, arches,
buttes, and rock towers are present.

The spatial distribution of classes of land-
surface forms, according to the classification of
Hammond (1964), are shown in Figure 2.

Cultural resources in the Midwest are often
associated with rock shelters, beaches of glacial
lakes, low terraces of large rivers, bluff summits,
and bluff slopes. The relationship between settle-
ment patterns and land forms in the Midwest have
been discussed in Benchley (1976), Brose (1976),
Brown and Cleland (1968), McGregor (1957),
Roper (1974), Streuver (1968), and Winters
(1967).

Climate

An understanding of climate is important for
the application of remote sensing in any region
in that it is a major controlling variable affecting
ground cover and cloud cover. A humid micro-
thermal climate throughout most of the Midwest,
along with the presence of fertile soils, makes the
region one of the most productive grain producing
areas of the world. The northern states of this
area have a humid continental (cool summer)
climate type, while the southern portion has a
humid continental (warm summer) type.
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Figure 1 Physiographic Sub-Provinces of the Midwest.
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Average annual temperatures in the Midwest
range from 35°-45°F. in the northern area to
45°-55°F. throughout the central and southern
area. The freeze-free period is 100-140 days in the
northern area and 140-180 days in the central and
southern areas.

Annual precipitation varies from 20 inches in
the northwest to 45 inches in the eastern and south-
eastern area.

Vegetation

There are presently two views concerning the
late glacial and early post-glacial natural vegetation
of the central lowlands. The traditional view holds
that vegetation maintained a zonal distribution in
front of the ice sheet, with corresponding zonal
cultural adaptations. The second view, supported
by increasing evidence from ethnobotanical studies,
suggests that the vegetation grew in a mosaic of
boreal, deciduous, and grassland communities, with
corresponding cultural adaptations to these eco-
logical mosaics (Brown and Cleland, 1968:114).

Pre-modern natural vegetation of the central
lowlands is characterized by a zonal distribution of
vegetation communities (see fig. 3). These zones
are the northern forests throughout northern Min-
nesota, Wisconsin, and Michigan. South of the
northern forests is a broad zone of central hard-
wood forests, interspersed in central and northern
Illinois with non-forested grasslands.

However, though early post-glacial and pre-
modern natural vegetation are very important for
understanding the ecological relationships of cul-
tural adaptations in the Midwest, current semi-

natural and cultivated vegetation communities are
by far more important for considerations of archeo-
logical applications of remote sensing. These pres-
ent vegetation communities will be discussed under
the heading of land resource regions.

Land Resource Regions and Soils of the
Central Lowlands

Three major land resource regions are recog-
nized in the Midwest. These include the northern
lake states forest and forage region, the lake states
fruit, truck, and dairy region, and the central feed
grains and livestock region. These regions, along
with sub-regions, are described and illustrated in
Appendix I. They are based on the Soil Conserva-
tion Service classification (Austin, 1966). This
classification serves as a useful index to guide
remote sensing projects for several reasons. First,
the present vegetation communities for smaller
areas are indicated, as are the predominant soil
characteristics and distributions. And second, the
general relief and topographic characteristics are
summarized by area. This classification documents
many of the relevant variables affecting the utility
of remote sensing techniques in different localities
in the Midwest. This natural variability within the
Midwest indicates that there can be no prede-
termined cookbook formula for guiding the efforts
to acquire remotely sensed data that is applicable
to the midwestern region as a whole. Rather, it sug-
gests that each project must take into consideration
the specific vegetation, soil, and climatic conditions
unique to the study area, as well as the nature of
historic and prehistoric cultural resources present.
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It should come as no surprise that past and
present activities of our own socio-cultural system
pose the greatest continuing threat to the cultural
resources present in the central lowlands. A favor-
able climate and fertile soils make the region ideal
for both intensive and extensive cultivation. In
many areas, sites and earthen mounds have literally
been plowed away. Monitoring, or even assessing,
the rate of destruction to prehistoric cultural re-
sources resulting from cultivation practices is com-
plicated by private land ownership. Several experi-
ments have been conducted on plow zone archeo-
logical data (McManamon, 1976; Roper, 1976;
Rudolph, 1977; Sterud and McManamon, 1976;
Trubowitz, 1976; Weide, 1976). In addition,
Tandarich (1975) has experimented with the use
of multi-date United States Department of Agri-
culture (USDA) vertical aerial photographs to
estimate the rate of destruction to known mound
sites caused by cultivation.

The inevitable expansion within and around
population service centers compounds the threat
to cultural resources of the central lowlands. New
subdivisions gobble up land previously under cul-
tivation, while the wrecking boom of inter-city
development casts an ominous shadow over the
architectural historian’s back. Benchley (1976)
provides an example of an approach cultural re-
source managers may take to assess and forecast
impact to cultural resources that occur in an urban
environment. Cultural resource managers will
also no doubt find the use of remotely sensed data,
especially sources of extant aerial photography,
increasingly valuable for investigations conducted in
areas of rapid urban change (Fowler, 1977).

Greater leisure time and improved transporta-
tion networks combine to increase the rate of

Section 3

Scientific and Managerial
Problems of the Midwest

destruction wrought by the activities of collectors.
Driving several hundred miles for a weekend of
fieldwalking is not unusual. Since public land-
holdings in the central lowlands are minimal, it is
not possible to simply legislate and police the con-
servation and preservation of cultural resources.
In the Midwest, cultural resource managers must
come to face the problem of educating the public
and eliciting their cooperation in the preservation
of scarce resources. An excellent example of en-
listing public support is evidence by Struever’s
work in Illinois, but the careless destruction, willful
potting, and unscientific surface collection contin-
ues. In the role of custodians of a portion of our
nation’s cultural heritage, we must offer an alter-
native to those drawn to participation in the
previous activities. An ethnography of the surface
collector or pot-hunter might provide useful in-
sights and contribute to a solution that satisfies
both conservation and preservation approaches,
as well as the individual interests of the collector.

A discussion of the general managerial prob-
lems of the Midwest cannot be complete without
some mention of the concept of significance. De-
spite the growth in publications that address signif-
icance (King, Hickman, and Berg, 1977; Plog,
1978; Schiffer and Gumerman, 1977), the boundary
between sites that deserve preservation and those
that do not remains vague. The recognition of a
basic difference between a conservation approach
(Lipe, 1974; Schiffer and Gumerman, 1977) and a
preservation approach is useful. As preservation-
ists, significance is defined on the basis of achieving
the preservation of a representative sample of our
nation’s cultural heritage. On the other hand, as
conservationists, we recognize the threat to scarce,
non-renewable cultural resources, and advocate



strict conservation of all those cultural resources
whenever possible. A preservation approach may
be viewed as a subset of the conservation approach.
Unfortunately, compliance with the preservation
approach, as mandated by legislation such as the
National Historic Preservation Act of 1966, Arche-
ological and Historic Preservation Act of 1974,
and Executive Order 11593, does not insure com-
pliance with a strict positive conservation ethic. The
realization of both preservation and conservation of
cultural resources will be achieved only when the
barriers to effective and efficient participation by
the conservationists within the preservation frame-
work are removed. Plog (1978) suggests that these
barriers are primarily procedural, and that in point
of fact, there is no real problem with the concept
or definition of significance. This is simply another
way of saying that if those with a vested interest
in cultural resources, i.e., conservationists, are
allowed to participate in the planning and decision
making process of the legislated preservation ap-
proach, the goal of both conserving and preserving
cultural resources may be obtained. This would
allow the avoidance of cultural resources whenever
possible, regardless of their significance or eligibili-
ty for the National Register.

Techniques used for the discovery of significant
cultural resources are subject to several problems
in the central lowlands. Preservation surveys (King,
Hickman, and Berg, 1977:105), archeological sur-
veys (Plot, Plog, and Wait, 1978; Schiffer, Sullivan,
and Klinger, 1978), and cultural resource inventor-
ies conducted in the central lowlands must address
variables such as the obtrusiveness, visibility, and
accessibility of cultural resources (Schiffer, and
Gumerman, 1977; Schiffer, Sullivan, and Klinger,
1978). In the central lowlands, visibility and ac-
cessibility are dominant problems. In those areas of
heavy vegetation cover, forest duff may effectively
mask the presence of cultural resources. Experi-
ments in sampling techniques suggested by Lovis
(1976) and Chartkoff (1978) offer alternative
solutions to this problem. Alluvial deposits may
also mask the presence of cultural resources and
may be of such a depth that shovel testing or
similar methods are ineffective techniques for dis-
covering the presence of certain cultural resources.
Cultural resource managers will no doubt find that
experimentation with remote sensing devices is
useful in resolving the above. In addition, the
variability in crop cover throughout the central

lowlands, and the effects this variability has on
the discovery of certain archeological sites must be
addressed. These considerations will be discussed
further under the heading of preliminary recon-
naissance.



Section 4

The Use of Remotely Sensed Data for Resolution
of Specific Archeological and Cultural Resource
Management Problems in the Midwest

The previous discussion addressed some general
scientific and managerial problems associated with
archeological research and cultural resource man-
agement in the Midwest. In the following, we will
discuss the use of remotely sensed data for address-
ing problems associated with various types of site
discovery, site prediction, preliminary recon-
naissance, and the definition and mapping of
intra-site features.

Of obvious significance to the archeologists in
the Midwest is the problem of site discovery. Un-
fortunately, although the use of various forms of
remote sensing data, primarily aerial photography,
has proven valuable as a means of site detection in
other areas, little success has accompanied previous
efforts to utilize aerial photography for site detec-
tion in the Midwest. Indeed, it is common to hear
the following view expressed: “Aerial photography
may work well for purposes of site detection in the
Southwest, but we have a couple of things here in
the Midwest that they don’t have—trees and
grass.”

It is suggested that this view forms the basis of
a widespread bias against the use of remotely
sensed data as a tool for site detection in the
Midwest. In order to understand, in part, why this
bias exists, and whether it is justified, a brief con-
sideration of those factors contributing to successful
site discovery through use of aerial photography in
the Midwest will be pursued.

Lyons and Avery (1977:59-62) have described
four techniques that may be used to discover arche-
ological site locations from aerial photography.
These are: 1) the direct observation of structural
features from imagery, 2) the interpretation of
soil marks, 3) the observation of and interpretation
of plant marks, and 4) the observation of shadow

marks. Each of these techniques will be discussed
as they relate to the Midwest.

Site Discovery Through Observation of
Structural Details

Several circumstances limit the detection of
prehistoric site locations through observation of
structural features visible on aerial photography.
Many prehistoric sites in the Midwest are essential-
ly lithic scatters with no remaining evidence of
structures or midden deposits. This is especially
true of Paleo-Indian and early Archaic sites. The
scale of resolution available on most aerial photog-
raphy prevents the detection of these lithic scat-
ters. Also, even when evidence of raw material used
in the construction of prehistoric structures is
present, this evidence is rarely preserved at or
above the present ground surface. Biodegradation
and historic and modern cultivation practices con-
tribute substantially to this factor. Recall, for ex-
ample, that earthen mounds have been literally
plowed away.

There are, however, several exceptions to those
limitations. Many previous archeological applica-
tions of remote sensing in the Midwest have focused
on the discovery of earthen mound sites (e.g.,
Crook, 1922; Fowler, 1977, Goddard, 1969;
Reeves, 1936; Tandarich, 1975). In fact, some of
these historic aerial photographs, taken by indi-
viduals such as Dache M. Reeves and George God-
dard, may provide the only source of data for dis-
covering mound locations that have been destroyed
subsequent to the original aerial photographs.






