
12 RangelandsRangelands

Using Homestead Records and Aerial 
Photos to Investigate Historical 
Cultivation in the United States
By Lesley R. Morris

Without consideration of prior cultivation 
history, we may misinterpret the results 
of a study or the success of management 
practices in rangelands. Cultivation involves 

plowing the soil, seeding, and harvesting a crop annually. 
The long-lasting impacts, known as “land-use legacies,” 
from these disturbances on soils and native plant communi-
ties have been observed in ecosystems worldwide for decades, 
centuries, and even millennia after cultivation ceases.1 In 
sagebrush ecosystems, cultivation can be one of the most 
drastic disturbances, with recovery taking well over 90 years 
in some places.2,3 These legacies include altered vegetation, 
soils, and hydrology.4 The reestablishment of native species 
in formerly cultivated areas is typically slowed, if not halted, 
due to loss of native seedbanks, limited dispersal, and loss 
of establishment niches.5 In contrast, exotic and invasive 
species are often quick to establish and dominate formerly 
cultivated land.6 Cultivation can also modify soil structure, 
texture, and nutrient content. Plowing breaks up soil struc-
ture, making it more susceptible to erosion and loss of soil 
organic matter and nutrients.7 Plowing also can lead to soil 
compaction, which affects primary hydrological processes 
like soil water-holding capacity, run off, and infi ltration.8,9 
These legacies are important because they represent funda-
mental changes in the structure and function of ecosystems. 
Unfortunately, the infl uence of this historical land use is 
often overlooked in ecological studies, research design, and 
management implementation.

The extent and impact of cultivation legacies is 
widespread on rangelands in the western United States. It 
was estimated that nearly 23 million acres of rangeland in 
the western United States were cultivated and abandoned by 
the late 1930s.10 By the 1940s, one-fourth of the 12 million 
acres of degraded rangelands in the Intermountain West 
were reportedly abandoned plowed lands.11 In southern 
Idaho alone, two million acres of cultivated land had 
been abandoned by 1949.12 In the Columbia River Basin, 
it is estimated that 17% of the land has been affected by 
agriculture.13 Land-use legacies from cultivation now exist 
in all landownership types in the western United States 

including private property and public lands managed by 
the Bureau of Land Management (BLM), National Park 
Service (NPS), and US Forest Service (USFS).

Even though cultivation was prevalent during early 
settlement, this land use is mostly ignored when selecting 
research sites in the fi eld and is not integrated into our 
understanding of the dynamics of ecological sites or 
into state and transition models for rangelands in the 
western United States. This is problematic because we could 
be setting up research plots, monitoring locations, and 
management practices on land where ecological processes 
are already fundamentally changed without our knowing it. 
How does a researcher or resource manager fi nd out about 
historical cultivation at a site? In this article I offer a brief 
description for fi nding and using valuable documentation 
for the western United States that is linked to cultivation 
history—homestead records. I provide the basic steps for 
locating homestead records and aerial photographs and for 
interpreting a site’s cultivation history from those sources. 
With better knowledge of how to obtain this information, 
perhaps its use will become more prevalent in research and 
management on western rangelands in the United States.

What Are Homestead Records?
Homesteading in the United States began in 1862 when 
Congress sought to settle the American West through 
the Homestead Act.14 The act allowed for a homestead 
(also called a “land entry”) of up to 160 acres of federal 
land. This legislation required that the applicant (also 
called an “entryman,” “claimant,” or “patentee”) be a head of 
household or 21 years of age, and either be a citizen of the 
United States or provide proof of declaration to become one. 
To gain the land patent (essentially the deed), applicants 
were required to prove fi ve years’ residence and cultivation 
of the land.14 Homestead records are the case fi les of 
paperwork required for applicants to obtain the patent on a 
piece of land in the United States.15 These fi les contain 
information about the fi rst transfer of land into private own-
ership only. Records of subsequent sales are maintained by 
county recorders and individual state archives.16 Homestead 
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records can be a good source of information regarding 
cultivation and other land uses associated with European 
settlement in the West.

Where to Find Homestead Records
The BLM has a fully searchable database of land patents.i 
By selecting the Search Documents tab, investigations can 
be initiated based on a patentee name or a serial number. 
Typically, however, this information may not be known; 
therefore, the Search by Location tab is often more useful 
because it searches based on the public land survey system 
(township, range, and section). Location searches require the 
state, township, range, section number, and meridian of the 
property of interest. The inquiry will return a list of all the 
successful patents fi led in that particular section. The results 
list provides entryman’s name, date of fi nal patent, and the 
aliquots (division within the section). These aliquots can be 
used to map where each homestead was for the entire sec-
tion. The accession number for each entryman’s name will 
lead to additional information about his or her claim such 
as the total acreage and land offi ce where the application 

was fi led. All of this information is important for obtaining 
copies of the full homestead record.

There may be homesteads fi led where the applicant 
was not successful at gaining ownership of the property or 
canceled his or her claim. In the meantime, they could have 
cleared the land, dry farmed, fenced, cut wood, grazed 
livestock, dug wells, dug irrigation ditches, etc. Tract books 
are used to obtain the full record of all the land entries fi led 
on a section of land. Tract books are not available online. 
They can be found at the National Archives and Records 
Administration and its regional offi ces or at state BLM 
offi ces. Some states have similar records, historical indexes, 
onlineii or through state BLM websites.

Records for successful land patents are maintained by the 
National Archives and Record Administration I (NARA) in 
Washington, DC. NARA maintains land entry fi les for all 
states in the United States except those that were never a 
part of the public domain: the 13 original states, Vermont, 
Kentucky, Tennessee, Maine, West Virginia, Texas, and 
Hawaii.16 The homestead records can be accessed by the 
public at the NARA facility or ordered online.iii Ordering a 

i BLM database of land patents is available at http://www.glorecords.
blm.gov.

Figure 1. This portion of a claimant’s testimony in a homestead record reveals how many acres were planted each year, what he planted, and how 
much he harvested. He does not say exactly where in his 320 acre claim the fi elds were located, but the size (106 acres) can be compared to aerial 
photos as a way of identifying it (see Fig. 2).

ii http://www.glorecords.blm.gov.
iii Order National Archives and Record Administration records at 

http://www.archives.gov.
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record requires signing in and creating an account. The 
information needed to retrieve the correct record includes 
entryman’s fi rst and last name, date of patent, serial patent 
number, state of the homestead, and land offi ce used. All of 
these facts can be obtained through land patent searches at 
the BLM website discussed above. The cost for a paper copy 
of the entire case fi le at the time this article was published 
was $40.00 including shipping.

Interpreting Homestead Records
Homestead records, especially those after 1908, offer very 
specifi c information about how many acres were cultivated 
each year, what was planted, and where the fi elds and other 
improvements (e.g., structures and wells) were located. 
The full homestead record from NARA will be multiple 
pages long and includes materials such as the certifi cate of 

homestead, application, receipts and publication notices, and 
fi nal proof paperwork (testimony of the claimant and 
witnesses). The testimony of both the claimant and two 
witnesses was required to ensure that all of the provisions of 
the law had been met. These testimonies, particularly those 
of claimants, provide the details of the land use on the 
homestead (Fig. 1).

Since the allowable acreage for homesteading grew over 
time, the date a patent was fi led and the total acreage of the 
homestead also provide clues about its use. Irrigation 
agriculture and livestock grazing were primary land uses 
during this era. Between 1900 and 1909, the popularity of 
dry farming (cultivation without irrigation) was on the rise 
in the United States, and there was an increase in homestead 
entries as people attempted to settle and dry farm.15 It 
was soon discovered that 160 acres was not enough land 
under the Campbell method of dry farming, which required 
rotations of fallowed and planted land.15,16 There were many 
failed homestead entries during this time, which is why 
tract books and aerial photos should be used in conjunction 
with successful homestead records.

In response to the call for larger tracts to dry farm, 
the Enlarged Homestead Act doubled the acreage available 
for patent from 160 acres to 320 acres. It was the fi rst 
homesteading legislation that required a specifi c amount of 
acreage be cultivated each year. Under this new law, 20 acres 
had to be under cultivation by the second year and 40 acres 
continuously under cultivation from the third year to the 
fi nal year.15 Not wanting to be branded as “semiarid,” fi ve 
states asked to be exempted from the legislation but joined 
later: California (joined 1910), Idaho (joined 1910), Kansas, 
North Dakota (joined 1912), and South Dakota (joined 
1915).14 Under the Desert Land Act of 1877, applicants 
could fi le for up to 640 acres if they could prove within three 
years that they had reclaimed the land for irrigation. In later 
years, this act was modifi ed so that one could fi le under 
authority of both the Desert Land and Enlarged Homestead 

Figure 2. The top image is an aerial photo of the historically cultivated 
area (within circle) described in the homestead record from Figure 1 
nearly a century after this land was fi rst dry farmed (photo from USDA 
Farm Service Agency 2006, © Google 2011). The bottom image shows 
this same historically cultivated area from the ground (photo by author, 
2009). While the historically cultivated area can be easy to see in aerial 
photos, it can be diffi cult to discern from the ground.

Figure 3. A, In this aerial photo from 1956, section and half section 
lines have been added for illustration (photo for USGS). This image 
demonstrates how cultivated areas appear as lighter colored areas and 
squared off with straight edges within the section of interest. B, The 
results list from a patent search on the BLM website gives the locations 
of the two homesteads in this section. Corbridge homesteaded the 
northern half (320 acres), and Jensen homesteaded the southern half 
(320 acres).
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Acts for up to 480 acres with a reduced cultivation and 
residence requirement.14 The Enlarged Homestead Act was 
the most highly utilized of all the homestead laws.14,15 Fueled 
by the optimism about dry farming, over 18 million acres of 
land were entered for patent under the Enlarged Homestead 
Act in the fi rst year alone. However, its popularity was as 
widespread as its failures. Within a decade, abandonment of 
dry farms across the West rose as the price of wheat fell and 
droughts spread across the United States.

In 1916 Congress again increased the acreage for entry 
to 640 acres under the Stock Raising Homestead Act. This 
act required proof of improvements to increase the value of 
the land such as fencing, wells and water installations, or 
raising forage crops. In other words, there was no specifi c 
requirement for cultivation, but that did not mean it did not 
happen. There were reports that some people took out 
entries but did not have the capital to buy livestock. In this 
case, homesteaders did the bare minimum to gain title (e.g., 
built crude shacks) and then took jobs in town and planted 
wheat to get by until they could sell the land to a livestock 
operation.14 The participation of the United States in World 
War I further encouraged cultivation during this period. Not 
only was growing wheat considered a patriotic activity to 
support the war effort, but the price was subsidized by the 
federal government during the war to ensure a steady 
supply.17

Knowing this history, the date and size of the fi nal patent 
can provide a hint of the land use for a given homestead. 
For example, if a patent was approved after 1909 and was 
for 320 acres, it was likely an Enlarged Homestead and had 

at least 40 acres of cultivation. Or, if the patent was approved 
between 1916 and 1919 (end of World War I) and is 640 
acres in size, it was likely a Stock Raising Homestead and 
could have included at least a little wheat cultivation on the 
land. One way to confi rm if or how much land was under 
cultivation is through examining aerial photos.

Where to Find Aerial Photos
Aerial photographs are another way of looking for historic 
cultivation. Evidence of cultivation can sometimes be seen 
in aerial photos nearly a century after the land use has 
ceased, even when it is not visible on the ground (Fig. 2).3,16 
From the air, cultivation often stands out as lighter colored 
areas (in part because of the bare ground) with distinct 
edges. Although some fi elds were cultivated along the 
contour of hillsides or other topographic barriers, most fi elds 
are squared off and easy to recognize. However, sometimes 
formerly cultivated areas are diffi cult to identify because 
they are masked by wildfi res or other subsequent land 
uses (e.g., rangeland seedings).4,18 This is why having the 
homestead record is so important for confi rming where 
cultivation took place.

Aerial photos can be located through a number of sources 
on the internet. The USDA Farm Service Bureau Aerial 
Photography Field Offi ce (APFO) websiteiv maintains 
searchable databases of aerial photos. There are instructions 

Figure 4. According to the claimant testimony in Corbridge’s homestead record, he tilled 80 acres in the east half of the southwest quarter (E ½ of 
the SW ¼) on his property. The area he cultivated is still visible in the aerial photo in Figure 3A in the location he described.

iv The Farm Service Bureau’s aerial photographs can be accessed at 
http://www.fsa.usda.gov/FSA.
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on how to search the comprehensive text fi les by state or 
county with different browsers. The search results list aerial 
images on fi le with the APFO by county. Aerial photos can 
be ordered directly from the APFO via the website. The US 
Geological Survey (USGS) Earth Explorer websitev can be 
searched by specifi c locations using place names or latitude 
and longitude coordinates. Aerial photos can be previewed, 
downloaded, or purchased on this site. The Microsoft® 
Research Maps (MSR maps) websitevi provides previews of 
aerial images where the user can toggle between a topo-
graphic map and the aerial image. The user can also zoom 
in or out on the aerial image and download and save them 
for free. Finally, Google Earth™ is free software that can be 
downloaded from the internet.vii This software is easy to use 
and contains many aerial images around the globe. There 
are also historical aerial photos available, depending upon 
location, through the clock icon in the tool bar. Printed 
aerial photos can sometimes be viewed at district offi ces 

v The USGS Earth Explorer website can be accessed at http://edcsns17.
cr.usgs.gov/EarthExplorer.

vi The MSR maps are available at http://msrmaps.com.
vii Google Earth is available at http://earth.google.com.

Figure 5. A, This aerial photo shows the same section in 1999 (photo 
from MSR maps). The northern half of the section, Corbridge’s home-
stead, has been seeded, and so the outline of the dry farm fi elds is less 
visible. B, This aerial photo from 2006 shows the same section burned 
after 1999, making both fi elds harder to see (photo from USDA Farm 
Service Agency 2006, © Google 2011).

of the BLM and USFS and at headquarters for units in 
the NPS.

Putting Homestead Records and Aerial 
Photos Together
The following example shows how combining land patent 
records with aerial photos can work.

A 1956 aerial photo located on the USGS Earth Explorer 
website shows there are old fi elds within the section shown 
(Fig. 3A). According to the land patent search on the BLM 
website, this section had two homesteads. In 1911 Corbridge 
homesteaded the northern half of the section (320 acres), 
and Jensen homesteaded the southern half (320 acres) 
(Fig. 3B). Given the sizes and the dates of fi ling, these were 
likely Enlarged Homesteads, which means at least 40 acres 
were cultivated in each homestead. The homestead record 
ordered from the NARA website shows that Jensen 
cultivated 80 acres on the east half of the southwest quarter 
(E ½ of the SW ¼) on his homestead (Fig. 4). The 80 
acres he cultivated are visible in the aerial photo in the exact 
location described by the homestead record (Fig. 3A). 
According to homestead records, Corbridge also plowed 
80 acres, though his testimony does not give the specifi c 
location. It appears from the 1956 aerial photo that these 
two 80 acre fi elds lined up across the northern and southern 
halves of the section. An aerial photo from 1999 obtained 
from the MSR map website shows there was an additional 
rangeland seeding on the northern half, the Corbridge 
homestead (Fig. 5A). A 2006 aerial image from Google 
Earth shows how the edges of the old fi elds can be obscured 
by later disturbances, such as the fi re that burned across this 
section (Fig. 5B). Past fi res can be diffi cult to positively 
identify in aerial photos, but there are usually records of 
recent ones to use for confi rmation.

Without knowing that portions of this section were his-
torically cultivated, research plots could unknowingly be 
placed in sites where the ecological processes have already 
been altered and results could be misinterpreted. Similarly, 
management treatments such as revegetation or fuels reduc-
tion may have different outcomes across these two sites. For 
example, recent studies indicate that rangeland seedings may 
perform differently on previously cultivated land than on 
land never cultivated in the past (L. R. Morris, T. Monaco, 
and R. Sheley, unpublished data, 2011). Finally, manage-
ment classifi cation and monitoring in this property could be 
misled without an understanding of the history at this site.

Conclusion
Using homestead records and aerial photographs to 
investigate the site history of cultivation is fairly straightfor-
ward once a researcher or manager knows where to look. 
The visual evidence in aerial photos and on the ground can 
be limited at times, as can the information provided in land 
entry records. Therefore, the most thorough investigation 
should combine both of these archival records with 
examination on the ground for additional evidence (e.g., 
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plow pan layers or rock piles). Personal interviews with 
former and current land owners can further expand site history 
knowledge.19 Knowing land-use history at a site will improve 
research questions, research design, land management, and 
restoration efforts.
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