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Preface 

This supplement is designed for use with 
Remote Sensing: A Handbook for Archeologists 
and Cultural Resource Managers, by Thomas R. 
Lyons and Thomas Eugene Avery. The handbook 
may be obtained by writing the Superintendent of 
Documents, U.S. Government Printing Office, 
Washington, DC 20402. 

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

iii 

handbook dealing with regional applications of 
remote sensing for archeologists and cultural 
resource managers. The reader may receive 
notification of these publications as they become 
available by writing the Superintendent of 
Documents (address above) and asking to be placed 
on mailing list N-557. 
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Section 1 

Introduction 

This supplement is designed to exemplify 
some concrete, practical uses of aerial imagery for 
research oriented archeologists and management 
oriented cultural resource or land use planners. 
The state of Oregon is environmentally diverse en­
compassing 1) a long Pacific coastline, 2) the low 
but extremely rugged and heavily wooded Coast 
Range, 3) the broad, unwooded Willamette 
Valley, 4) the forested Cascades and other ranges, 
5) a vast area of open basin-and-range desert coun­
try, and 6) extensive lava uplands into which 
stream courses are deeply incised. This environ­
mental diversity is reflected in the economic and 
sociocultural patterns characteristic of both its 
aboriginal and its historic occupants. The examples 
discussed here span a considerable range of 
geographical variation and will, it is hoped, prove 
informative both to local archeologists and 
managers and to those whose actual areas of con­
cern may be distant, but of similar geographic and 
cultural character. 

The main theme of the book is simply that air 
photos are a major aid to locating archeological 
sites and to understanding their patterns of occur­
rence in the landscape in terms of environmental 
variables. In addition to their usefulness in analyz­
ing site distribution patterns, air photos can be a 
tool of first importance for defining and mapping 
the major environmental zones and subzones with­
in a region. Such information is crucial to the con­
struction of stratified sampling schemes for 
cultural resource surveys, to postulating the struc­
ture of regional human subsistence—settlement 
systems, and to estimating the distribution and den­
sity of human occupation sites within a region. 
Finally, aerial photographs indicate the extent of 
recent disturbance of the cultural landscape— 
knowledge that is important in determining the 

statistical bias in the sample of sites that remain 
available for study. 

A brief sketch relating Oregon's natural en­
vironment and ethnographic culture areas iden­
tifies the major resources of importance to the 
aboriginal people. Following this, a series of local 
case studies is presented, each of which illustrates 
in concrete terms one or more of the concerns just 
outlined. In each case study, archeological sites 
known from previous ground survey were plotted 
on aerial photographs, and these photos became 
primary data used to address questions of 
archeological relevance. The case examples are 
followed by a discussion of remote sensor data ac­
quisition, imagery interpretation, and signature 
development, after which a concluding summary 
reiterates the major practical application described 
in the body of the paper. 
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LINGUISTIC PHYLA AND FAMILIES OF OREGON IN 1850 

Salishan Family Isolate 

Site 

Figure 1 Linguistic phyla and families of Oregon in 1850. Index of nine study sites. Sites: 1 = Owyhee River, 2 = 
Alvord Basin, 3 = Warner Valley, 4 = Glass Butte, 5 = Coffeepot Flat, 6 = Upper Willamette Valley, 
7 = Upper Umpqua Valley, 8 = Oregon Coast: Netarts, 9 = Oregon Coast: Brookings. USGS shaded 
relief base map. Adapted with permission from Atlas of Oregon, pp. 6 and 7. Copyright University of 
Oregon, 1976. Original compilation by Stephen Dow Beckham. 

Penutian Phylum 

Aztec-Tanoan Phylum 

Hokan Phylum 

Athapaskan-Eyak 
Language Group 
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Section 2 

Environment and Human Settlement 

What is now the state of Oregon was in­
habited in aboriginal times by many small groups, 
whose people spoke languages of over a dozen 
different families. Most of those language families 
belong to the great Penutian phylum, implying that 
they gradually diverged from a common ancestral 
proto-Penutian tongue over a long period of time. 
The antiquity of the family groupings is further in­
dicated by the fact that the families themselves 
were often subdivided, as a result of gradual inter­
nal linguistic changes, into two or more individual 
languages. This observed pattern of divergence be­
tween the languages of related neighboring peoples 
bespeaks social and natural boundaries long 
established in a landscape long settled, and makes 
it reasonable to believe that the aboriginal territo­
ries recorded by early White observers are of an­
cient standing. There is a striking degree of con­
gruence between the distribution of native groups 
and certain salient characteristics of the natural en­
vironment, as superimposition of linguistic bound­
aries over a physiographic map of the state shows 
(Fig. 1). This, too, is an indication of long occupa­
tion, and a long period of adaptation by aboriginal 
peoples to the dominant characteristics of their 
particular environments. The most recently 
established territories, probably carved out within 
the last thousand years or so, are those of several 
small groups of immigrant non—Penutian Salish 
and Athapaskan speakers, and of a large group of 
Northern Paiute speakers. The other territories are 
probably much older. 

A brief ethnographic sketch of subsistence 
and settlement patterns will identify the major na­
tive culture types for which we are able to discuss 
archeological remote sensing applications, and will 
indicate the dominant environmental factors to 
which the people were adapted. Cultures of the 

Lower and Middle Columbia River are omitted 
from the following accounts, since we lack the 
archeological data to discuss them in terms of this 
paper's objective. 

Coastal Peoples 

The Oregon coast lies along the southern 
reaches of the Northwest Coast culture area, which 
extended north as far as the Gulf of Alaska and 
south a short distance beyond the California 
border (Barnett 1937; Drucker 1965). The 
southern portion of this area did not exhibit the 
degree of cultural elaboration characteristic 
farther north, a phenomenon that may be related at 
least in part to environmental factors. The 
southern coastline is relatively straight and open, 
and does not afford easy access from the numerous 
bays and estuaries to the sea. It is a high energy 
coast where waves distribute a relatively large sand 
supply along the shore, creating treacherous bars 
across all of the rivers; many of the smaller streams 
along the Oregon coast do not reach the sea at all. 
In winter the sea is rough and difficult, and cold 
currents in the summer make boating accidents po­
tentially deadly. The exposed coast here did not 
facilitate intercoastal traffic and exploitation of the 
open waters in the fashion that is possible in many 
other oceans or seas, including the sheltered inter­
coastal waterways of Puget Sound and the Pacific 
Coast farther north. 

Oregon's coastal peoples inhabited a long, 
narrow strip of land immediately backed by the 
heavily dissected and rainforest-covered Coast 
Range. Villages were frequently located near the 
mouths of rivers and along the edges of bays where 
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tidal flats were exposed. Brush fences, or weirs, 
were built across rivers to channel fish into open­
work basketry traps, or to places where they could 
be speared or clubbed. Clams were dug on tidal 
flats, and a variety of marine fauna including 
oysters and mussels were gathered from tidal pools 
or from rocky strands between high and low tide. 
Birds and their eggs were taken from rookeries on 
rocky headlands, as were seals. Deer, elk, bear and 
smaller animals were hunted in the forested hills 
back from the coast, and salmon berries, wapato 
roots, camas bulbs, and other edible plants were 
gathered from suitable localities both in the moun­
tains and along the coast. 

The Tillamook, Coos, and others who in­
habited the region (Fig. 1) lived in rectangular 
plank houses, some as much as 50 feet long and 
providing shelter for several families (Newman, 
1959). A small village might consist of four or five 
structures, a large village of two or three times that 
number. The village was the largest social and 
economic unit, and was surrounded by smaller sites 
used briefly but repeatedly by small parties ranging 
out on short term hunting, fishing, collecting, or 
trading trips. The extent and character of inland 
occupation is not clear. Although groups claimed 
the mountainous country behind their coastal 
habitat as far east as the crest of the Coast Range, 
the accounts do not describe regular settlements 
there. 

Peoples of the Southwestern Interior 

The mountainous node of interior south­
western Oregon, where the Coast Range and 
Cascades are connected by the Calapooya and 
Siskiyou mountains, is an area of steep conifer 
covered hills surrounding two major valley systems 
covered by oak—savanna vegetation. These are the 
Rogue River Valley in the south, occupied by the 
Takelma, and the Upper Umpqua River Valley 
farther north, occupied by the people who gave 
their name to the region (Fig. 1). The ethnography 
of the area is poorly known. Catastrophic 
epidemics in 1782 and 1830, along with other in­
sults due to the White invasion, destroyed the 
Umpqua people before their culture was recorded, 
but some information is available concerning the 
Takelma (Sapir, 1907). 

A major staple was the acorn, which was 
ground up, leached with hot water to remove the 
bitter tannic acid, and made into a gruel. Camas 
bulbs were baked in earth ovens, and various seeds 
and berries were collected. Salmon, trout, mussels, 
deer, elk, bear, and smaller animals were taken 
from forest and stream. 

Houses were rectangular, with plank walls 
and a floor excavated one or two feet below ground 
level. In summer, temporary brush shelters were 
occupied. Villages were composed of a few plank 
houses, and perhaps a single brush-covered sweat 
lodge. Each village was an autonomous unit. 
Presumably each village laid claim to a hinterland 
from which it drew its sustenance, but few details of 
the aboriginal settlement system have been 
recorded. 

Willamette Valley Peoples 

The Willamette Valley is unique in being the 
only major unforested tract in the Northwest Coast 
a rea . In abo r ig ina l t imes , much of the 
120—mile-long valley was prairie-grassland with 
scattered oaks. Gallery forests occurred along the 
streams, and extensive shallow lakes and swamps 
were maintained by regular flooding of the 
Willamette River and its tributaries. The land­
scape was maintained in an open condition by 
periodic fires, set by the Kalapuya Indians to drive 
game, improve seed production, and reduce brush 
(Fig. 1) (Johannessen et al., 1971:288-292). 

The aboriginal occupants depended heavily 
on vegetable foods. Camas was abundant on the 
alluvial valley floor, and wapato root, acorns, 
hazel nuts, and berries were other regular staples. 
Fish were available in the Willamette and its tribu­
taries, although salmon runs were comparatively 
meager as a result of the formidable barrier posed 
by high falls on the lower reaches of the river. 
Wildfowl were taken from the lakes and swamps, 
and small game was regularly hunted, snared, and 
trapped. Deer, elk, and bear were available in the 
surrounding hills. 

Winter houses large enough for several 
families were in use. These were apparently rec­
tangular; floors were excavated two or three feet 
below ground level and the spoil dirt packed 
around the walls. The superstructure was of bark, 
laid against a shed or gabled framework. Conical 
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or domed sweat houses framed with poles and 
covered with boughs and earth were also con­
structed. During the summer, people erected 
windbreaks of fir boughs at temporary hunting and 
gathering camps, when the winter villages were 
seasonally abandoned. The Kalapuya apparently 
recognized political entities larger than the village, 
for they were divided into a number of bands with 
fairly well-defined territories, but the structure of 
the larger organization remains unclear (Jacobs et 
al., 1945; Mackey, 1974). 

Peoples of the Western Cascades 

The Western Cascades, from Mount Hood on 
the Columbia River to the vicinity of Crater Lake 
in the south, were occupied by the Molalla (Fig. 1). 
The country is steep and heavily forested but most 
of it does not exceed four thousand feet in eleva­
tion, and the lower valleys are snow-free most of 
the year. 

Vegetal foods are less abundant in the 
Cascades than in the more open Willamette Valley 
to the west, and the Molalla were said to live 
chiefly by hunting. Deer, elk, bear, and smaller 
animals were abundant. Rivers and lakes, of which 
there are many in the western Cascades, yielded 
salmon, trout, eels, and other kinds offish. In late 
summer, roots and berries could be gathered at 
higher elevations. 

Winter houses, apparently semisubterranean 
earthlodges, were established along streams at 
lower elevations. The actual size of Molalla settle­
ments is not known, but they probably comprised 
only a few families, jointly occupying a handful of 
earth lodges. The character of the structures used 
during the summer, when people were away from 
the village, is not known (Minor and Pecor, 1977). 

Peoples of the Desert 

The southeastern quarter of Oregon is desert, 
dominated by sagebrush covered plains and 
valleys, and forested with juniper and pine at high­
er elevations. During glacial times, many of the 
region's enclosed drainage basins were filled with 
vast lakes, shrunken remnants of which still persist 

in the Warner Valley, Harney-Malheur Basin, 
and other places. The Northern Paiute occupied 
this enormous territory at a very low density, and 
were accustomed to traveling long distances to ex­
ploit favorable hunting and gathering locations. 
Economic emphasis was placed on wild seeds, 
roots, berries, jackrabbits, ground squirrels, fish, 
waterfowl and the like, which were dietary 
mainstays. Deer, antelope, mountain sheep and 
bison were also hunted, but large game was not 
common enough, nor readily enough taken, to be a 
regular item of fare. 

Winter dwellings consisted of small domed 
wickiups framed with willows and covered with 
brush or grass thatch. Where available in a suitable 
location, caves might have been used. Summer 
dwellings were simple brush windbreaks, open to 
the sky. In winter, a number of familes would con­
gregate at a favorable spot, but during the re­
mainder of the year the people were widely dis­
persed, hunting and gathering in small groups 
(Stewart, 1939). 

The Klamath-Modoc, who occupied slightly 
higher, forested country in south central Oregon 
(Fig. 1), followed a similar way of life, but greater 
abundance of water and food allowed them to 
maintain fairly large winter villages of substantial 
semisubterranean earthlodges along rivers or on 
the shores of Upper and Lower Klamath Lake. In 
keeping with the abundance of permanent fresh 
water in their territory, they also placed a stronger 
emphasis on fishing, fowling, and general exploita­
tion of lake-marsh environmental zones than did 
the neighboring Northern Paiute. 

Time Perspectives 

It was asserted at the beginning of this section 
that linguistic evidence warrants the assumption 
that the ethnographic culture areas here are of con­
siderable time depth. In some regions, archeologi-
cal evidence confirms essential continuity back in 
time. In the Klamath, country archeological 
records from Kawumkan Springs Midden and the 
Nightfire Island Site trace the distinctively 
Klamath lifeway back to at least 6,000 B.P. (Cress-
man, 1956; Grayson, 1976; Aikens and Minor, 
1978). For the Northern Great Basin, sequences 
from the Fort Rock Valley (Bedwell, 1973) and 
the Owyhee Upland (Aikens , Cole , and 
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Stuckenrath, 1977) show that the main outlines of 
the desert lifeway were established prior to 7,000 
B.P., and perhaps even two or three millenia 
earlier. 

For western Oregon, the archeological pic­
ture is not as well established, but there are indica­
tions of long occupation. Human presence in the 
Western Cascades by 8,000 B.P. is attested by pro­
jectile points, knives, and scrapers found at 
Cascadia Cave (Newman, 1966) and Baby Rock 
Shelter (Olsen, 1975). A Carbon-14 data of 7,900 
B.P. was obtained from a lower occupation level at 
Cascadia Cave, and in Baby Rock Shelter, similar 
artifacts were found beneath a layer of wind-borne 
volcanic ash ejected by the eruption of Mount 
Mazama (the present Crater Lake) approximately 
7,000 years ago. From the Willamette Valley, a 
hearth containing charred acorns, Carbon-14 
dated at 5,200 B.P. (Reckendorf and Parsons, 
1966), gives evidence of quite early occupation of 
the valley floor. After 3,000 B.P., evidence 
becomes more abundant, and by 2,000 B.P., if not 
earlier, a way of life very like that known for the 
historic Kalapuya is attested (White, 1975). On the 
coast and in the Umpqua and Rogue River Valleys, 
little archeological research is available as yet, and 
no dates of more than a few hundred years ago can 
be confidently assigned to the ethnographic pattern 
of life there. There is, nevertheless, sufficient scat­
tered evidence to suggest that people have oc­
cupied the region for a long time (Hanes, 1977). 

The initial occupation of Oregon, as of North 
America in general, no doubt occurred during the 
closing phases of the last glaciation, when the cli­
mate was cooler and moister and vegetation pat­
terns were rather different from those of the pre­
sent. A Carbon-14 date of 13,200 B.P. for 
materials associated with stone points and scrapers 
at Fort Rock Cave establishes the human presence 
there at a time when elephant, camel, and horse 
were still extant in the west (Bedwell, 1973). The 
finding of Clovis fluted points in both western and 
eastern Oregon (Aikens, 1978) also indicates oc­
cupation at this time. 

Clearly, in the late glacial period, cultural as 
well as environmental patterns were quite different 
from what they later became. But for the greater 
part of postglacial time, the native people of 
Oregon had to cope with an environment suffi­
ciently like that of modern times that we may 
justifiably use the ethnographic sketches just pre­
sented as tentative models of their regional subsis­

tence and settlement patterns. All groups exploited 
the largest animals in their environment: deer, elk, 
and bear west of the Cascades, and deer, antelope, 
sheep, and bison east of the Cascades. Similarly, all 
exploited a series of smaller game animals, along 
with waterfowl and fish. Vegetal foods included 
berries, nuts, seeds, and roots of different kinds ac­
cording to the different localities the people oc­
cupied. In short, a diverse set of resources, widely 
distributed over the landscape, was sought by all 
groups. Correspondingly, a seasonal subsistence 
round involving periodic movement to obtain these 
foods was characteristic of all groups, although the 
range and frequency of movement varied greatly, 
according to the distribution and abundance of 
natural foods in a people's environment. Village 
size and stability were, of course, conditioned by 
the same factors and site locations were chosen to 
meet economic demands. 

This model is simple in the extreme, yet 
useful for guiding archeological research into 
aboriginal lifeways. In the present rather 
specialized instance, interest is focused on those 
questions posed about past cultures that may be ap­
proached using aerial imagery as an aid to in­
vestigation. The problems to be addressed, men­
tioned in the introduction to this paper, may be 
rephrased here as a preliminary to their further ex­
amination in one or another of the specific case 
studies to follow: 

1) Where, specifically, do the sites oc­
cupied by a given regional prehistoric 
group tend to be located, and what are 
the environmental factors apparently 
conditioning their occurrence? 

2) What was the relative degree of a 
group's exploitation of different en­
vironmental zones within its region? 

3) To what extent is our understanding of 
the above questions limited by factors of 
bias introduced into the archeological 
record by modern modification of the 
landscape? 

The last item requires some general comment 
at the outset, even though it is also specifically ad­
dressed in several of the following vignettes. 
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Section 3 

Archeological Applications of Aerial Remote Sensing 

When studing modern air photos to obtain in­
formation about an ancient environment, the in­
terpreter must constantly consider the massive and 
widespread environmental alterations that have 
occurred during the past century. Even though it is 
true that some elements of the landscape, such as 
mountain peaks or hardrock cliffs, change insig­
nificantly when measured in human time scales, 
many other landscape elements change rapidly. 
Stream channels in alluvial valleys meander miles 
in decades, bays fill noticeably within a few years 
(especially if there has been logging or agricultural 
land clearing upstream), and vegetational changes 
can be as rapid as fire or as slow as species-mix 
changes due to grazing. Perhaps the most monu­
mental changes occur in the area of water control. 
Massive investments by government agencies have 
wrought radical changes in formerly marshy areas. 
Whole lakes have been drained and huge marshes 
converted into farmland. The interpreter must also 
consider the widespread effect of smaller water 
control efforts such as farmers' ponds. The factor 
of environmental alteration must always be con­
sidered before an air photo interpreter suggests 
that an element of the environment visible on the 
photos was available to the ancient people of the 
area. 

Owyhee Canyon 

The Owyhee River flows through a winding 
canyon cut deep into the rolling lava upland of the 
Owyhee Plateau. The area chosen for study lies be­
tween the town of Rome and the upper end of the 
Owyhee Reservoir, in extreme southeastern 
Oregon (Fig. 1). In this section, the canyon is in­

cised 300 to 400 feet deep into the plateau surface 
and is relatively broad, the rim-to-rim distance 
varying between one-quarter and three-quarters of 
a mile. 

The two major vegetational environments 
along the Owyhee are a narrow canyon bottom and 
a much more extensive area of sloping canyon 
walls and adjacent uplands. Big sagebrush domi­
nates both zones, and the upper slopes also support 
several kinds of grasses and sego lilies. Willow, ar-
rowgrass, service berry, cattail and sunflower oc­
cur along the canyon bottoms. Bulbs and roots 
such as camas, yampa, and wild onion are to be had 
on nearby upland prairies. Salmon and other fish, 
as well as mussels and crayfish, are common in the 
river. Cottontail rabbit, beaver, ducks, and geese 
occupy the canyon bottom habitat, and pronghorn 
antelope, mountain sheep, deer, elk, bison, and 
jackrabbits are native to the rolling, sagebrush-
covered plateau above the canyon rim. The 
Owyhee Canyon, sheltered from the winter wind 
and extreme cold of the uplands, and favored with 
water and relatively abundant food resources, was 
undoubtedly the locus of winter settlements, and 
the axis around which aboriginal people circulated 
throughout the year. In historic times, the area lay 
at the juncture of Shoshoni and Northern Paiute 
territory, and was apparently used by both groups. 

The canyon was surveyed by a Bureau of 
Land Management archaeologist whose primary 
assignment was to locate and evaluate cultural 
resource sites which might be threatened by re­
cently increased public activity in the canyon stem­
ming from its designation as a Wild and Scenic 
River (Pullen, 1976). Because of this emphasis, at­
tention was focused on areas near the river, 
although all the terrain enclosed by the canyon 
walls was subject to examination, and spot checks 
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