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Abstract
This paper will examine the typical attributes of contemporary corrals located within
Arizona and New Mexico for identification of Feature 18 of Mission Guevavi. Mission Guevavi is
a historic Spanish mission site located in the Pímeria Alta region of Arizona. Recent excavations
during the 2014 University of Arizona Field School found that Feature 18 consists of trenches
and post-holes dug into a layer of calcium carbonate (caliche), with rectangular room
enclosures of various sizes. Analysis was made by comparing outlines of corrals found through
Google Earth with those from Feature 18, examining average area and overall corral
organization. Feature 18 was most similar in area to current Navajo corrals, while overall shape
and organization were more similar to current Tohono O’odham corrals. The study also
demonstrates the use of public data and Google Earth as a simple, cost-efficient method of
preliminary data gathering and analysis within archaeology.
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Introduction
The colonization of the Southwest was a lengthy, multi-step process. Most pivotal to
Spanish conquest were the missions, not as worship centers, but as economic centers. Livestock
were introduced to Native Americans through the missions, where the padres would teach
them about animal husbandry and ranching techniques. Ranching was critical to the success of
the missions, allowing them to become self-sufficient, with livestock a food source as well as a
trade source. Ranching was, and still is, a critical aspect of life in the Southwest. Corrals are
residual indicators that ranching was present. Even if the wood has rotted away, the post-holes
remain in archaeological sediments. Association of a corral structure with a historic site can give
information about ranching status, livelihoods and economic pathways.

Research Purpose
Historic corrals, however, are difficult to examine in depth. Archaeological surveys are
more focused on the human habitation structures at historic sites. In historic documents,
corrals are rarely mentioned, concentrating more on herd sizes and property inventories.
Contemporary corrals provide a greater array of both quantitative and qualitative data to
examine typical corral structures in the Southwest. In this thesis, I present qualitative and
quantitative information on several historic corrals from the southwestern region, and compare
these data to observations made on an archaeological feature (Feature 18) at the site of
Mission Guevavi (ASM E:9:1) to determine whether this structure may have been used as an
animal pen.
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The above data from historic corrals was gathered from resources available in the public
domain, rather than through traditional ground-observation techniques. Equally important to
the goal of identifying the function of Feature 18 is the innovative approach used to measure
the historic corral structures. Addresses retrieved from websites featuring local ranches were
entered into Google Maps. A screen shot was taken of the ranch’s corrals, their outlines drawn
in Adobe Illustrator, and these drawings were printed and measured. Through the use of listed
farms and ranches, public satellite imagery from Google Maps, and the inclusion of scaling on
Google Maps, data from many different corral structures were gathered. The ease and
affordability of using public satellite imagery is what makes it so advantageous to
archaeological research. By using publicly available information, research is not limited by
personal connections, research time, and availability of ranchers. This study required no
funding, was conducted in less than six months, and the sample size is only limited by the
available time of the researcher. Analysis can be conducted by anybody with internet access
and imaging software, even software as simple as Microsoft Paint.
Of course, there are limitations to using Google Maps. The imagery provided could be
older than the updated lists of current ranches, so the livestock associated with the ranch may
not be the same as the animals for whom the corral structure was built. For the corral
structures from the Tohono O’odham and Navajo nations, the livestock association is not
known. The status of these corrals with regard to their current use is also not known.
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Statement of Relevance
Although there are plenty of studies on animal husbandry, and the cultural implication
associated with it, mission-period ranching infrastructure is not as heavily examined. What
animal husbandry looks like in the archaeological record is important to study, because the
introduction of animal husbandry itself is an important step in the timeline of the Southwest.
Contemporary observers did not often record observations on ranching and husbandry
practices, as it was not considered a vital aspect of society which needed to be preserved in the
historic record. Historical accounts were more concerned with descriptions of the novelty
environment of America, such as its biota and topography. Because wood decays quickly and is
often re-used, especially in the Southwest where wood is a scarce commodity, corrals are
probably not often observable on archaeological ground surveys. However, while the wooden
posts used in corrals are absent, ground modifications remain. Below-ground archaeological
evidence for the presence of wooden posts include stained soil from the decomposed organic
material, or round post-holes where a post was removed that is either filled in with looser
surrounding soil or, as is the case at Guevavi, through round post-holes dug into compact earth.
Equally important to the results of the study is the methodology. Funding for
archaeological research outside of commercial development is scarce. The traditional method
of preliminary data gathering through ground observation would mean meeting ranchers,
traveling all over the state of Arizona (and to New Mexico) and measuring each and every one
of the thirty corrals. Funds would be necessary for gas and travel. Connections with ranchers,
and permission to enter their land and take measurements, would also need to be acquired.
The research method developed here is fairly simplistic, cost-effective and can be done by
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anybody. It does not take money or connections to conduct preliminary research. On the other
hand, details about the corral itself, such as livestock type and construction date, would be
beneficial to know from the rancher. Future research should test whether the data derived
from Google Maps, which is not the most precise method of measurement, yields reliable,
albeit course, results. For more exact results, future researchers should conduct direct
observations of corrals, interview ranchers over corral construction and the motivation behind
specific characteristics (such as round vs. square or different size benefits).

Literature Review
In his study of Navajo sheepherding, Kuznar (2001) found that specific plants important
to Navajo culture and religion thrive in the unique environment of corrals. Trees are cleared to
build the corrals; animals transport seeds on their hooves and stir up the dirt, making it easier
for the seeds to take root. Animal dung provides nutrients for the plants to grow, even after
abandonment, which is when the most culturally-important plants, such as wild mustard and
tobacco, begin to grow (Kuznar 2001). Witherspoon (1973) gave further information about
sheep in Navajo culture, from a more emic perspective. He illustrates the relationship between
social organization in a traditional Navajo society and sheepherding, where herd-size, the
amount of grazing land, and the quality of sheep-tending is associated with social status
(Witherspoon 1973).
In their research on tree-rings in Navajo sheep and goat corrals, Russell and Deane
(1985) examine basic corral structure as well as their variations. The shape and size of corral
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structures vary with seasonal use, and the type of livestock kept; they also contain different
features, such as square and round ramadas to provide shade (Russell and Dean 1985).

Background
In the Southwest, livestock was introduced to the Native Americans through missions,
which were the keystone to Spanish colonization of the New World (Towne and Wentworth
1945:27). Sheep were introduced into Arizona by Father Kino, the initial trailblazer for
missionization in the Sonora region who established Mission Guevavi (also known as Los Santos
Angeles de Guevavi) (Paul 1976:26). The mission of Nuestra Sonora de los Dolores, located in
modern-day Sonora, Mexico, was Kino’s primary domain, from which he would travel to
establish new missions and introduce livestock (Town and Wentworth 1945:41). Kino recounts
340 heads of cattle at San Luys, a ranch near Guevavi; however, the presence of sheep is also
indicated, since soldiers had taken some while passing through (Kino 1919:292). Despite the
attempts by missionaries to introduce animal husbandry and a more sedentary way of life, the
Native Americans remained resistant and continued transhumance in order to take advantage
of all resources available to them (Dobyns 1976:9). It was not until Kino’s death in the early
1700’s that livestock ranching became an important economic resource in the larger Southwest
(Allen 1989; Kuznar 2001).

Mission Guevavi
Mission Guevavi was established by Kino in 1691 and was active until 1774 (Robinson
1976). Before the main chapel was built in 1751, the church was a ramada, although there were
likely small outbuildings as well (Robinson 1976:144). After the Pima Revolt in November of
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1751, the priests fled Guevavi, returned, then left once again after rising hostilities from native
populations prompted the movement of the head church to Tumacácori (Robisonson
1976:145). Feature 18 of Mission Guevavi was first discovered in a survey conducted by Burton
in 1992, where he noted that there was an area with different colored soil, some cobbles and
minimal vegetation (20). He also identified Feature 19, which is similar in description and close
to Feature 18, with Burton stating it was most likely used for livestock, although no corral
evidence remained (1992:20-21). Aerial survey of the area during the 2013 University of
Arizona Field School discovered lines of small vegetation within the stained soil, indicating the
presence of possible walls.

Figure 1. GPS survey of Feature 18 trenches (red), with corresponding excavation units (blue).
Courtesy of Homer Thiel.
Excavation of the area was conducted during the 2014 Mission Guevavi Field School, led
by Dr. Barnet Pavao-Zuckerman and Homer Thiel. Feature 18 consists of various arrangements
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of post-holes and trenches, with many trenches creating small rectangular “rooms”. Post-holes
were found within both the trenches and rooms. The trenches and post-holes were dug into a
calcium carbonate (caliche) surface, which was rough and uneven in some excavated units, and
very smooth elsewhere.

Figure 2. Part of Feature 18, with caliche surface exposed, and posts in the post-holes. 2014.
Arizona Archaeological and Historical Society. Photo by Homer Thiel.
Unit 29 led us to believe that it may have been used to keep animals, since it contained
a rough caliche floor, trenches surrounding a small rectangle, and post holes within the
trenches, indicating fencing.

Indigenous Communities and Pastoralism
The introduction of animal husbandry led to deep impacts on the indigenous cultures of
the Southwest, changing ritual, beliefs, and livelihoods. In order to comprehend the research of
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corral structure and identification, it is also vital to realize the context of pastoralism within
their societies, and how the importance of this activity fluctuated over time. The O’odham were
chosen for study because O’odham ancestors were present at historic Mission Guevavi, and
Navajo populations were chosen because Navajo husbandry practices (Witherspoon 1973;
Benanav 2012), and their use of corrals (Kuznar 2001; Russell and Dean 1985) are well-studied.
Within traditional Navajo culture, sheep are a primary resource for many things,
providing fiber and food (Witherspoon 1973). However, Navajo pastoralists also herded cattle,
beginning around 1700 C.E., and developed a seasonal pastoral system in the 1800s (Kuznar
2001:24). In 1898, Franciscan missionaries called them semi-nomadic sheepherders (Enochs
2006:47). Although the practice is not as wide-spread today, many Navajo households still keep
sheep, and there are still some traditional pastoralists who move their flocks around according
to the season, with one sheepherder adding that “[t]he sheep are like our parents…they feed us
and give us comfort from the cold” (Benanav 2012). This suggests that some corrals were not in
use constantly throughout the year. Witherspoon found that although some “do not have any
cattle, wage workers, agricultural fields, welfare assistance, medicine men or seasonal
workers…they all have a sheep herd” (1973:1444). Sheep were brought to the corral at night to
protect the animals, after grazing in the pastures during the day (Antevs 1952:378).
It was much more difficult to find information regarding the pastoral practices of the
O’odham. It was not until the 1860s, when Apache raiding decreased, that the Tohono
O’odham moved from hunting cattle to raising them, adopting a more sedentary lifestyle (Rea
1998:109). Corrals were often made of mesquite logs, to enclose the cattle at night, which was
vital due to frequent Apache attacks (Rea 1998:112). A study done on an O’odham community
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in the mountains noted that they move corrals onto viable fields during the winter, since the
manure helps to enrich the soil, which is similar to the seasonal use of corrals in the Navajo
(Laferriere 1992:171).

Corral Structures in Literature
The study by Russell and Deane provided specific details and characteristics of different
sheep and goat corrals. Sheep corrals are usually round, with areas ranging from 20 to 1500 m2
(Russell and Dean 1985:4). Navajos also have horse corrals, which are usually smaller than
sheep corrals, while cattle corrals can be the same size as sheep corrals, but are much sturdier
(Russell and Dean 1985:4). Contemporary corrals can be made of anything, but wooden corrals
typically consist of interlocking branches stacked on top of each other (Russell and Dean
1985:6). Some of the corrals also contain ramadas, which help to shade the herd during the
summer (Russell and Dean 1985:11). Another key characteristic of Navajo corrals are lamb
pens: small enclosures abutted to a main corral which can only hold a few sheep (Russell and
Dean 1985:11). Seasonality is another factor that effects corral size in Navajo pastoralism.
There are both summer corrals, with an average of 3.02 m2 per animal, and year-round corrals,
with an average of 2.35 m2 per animal, although the structures are otherwise the same (Russell
and Dean 1985:14).
Kuznar (2001) examines how pastoralists affected the plant community in corrals by
providing a fertile environment for certain non-domesticated species that provide economic
and ritual benefits to their society. Although Kuznar examined and mapped corrals, these
illustrations and measurements were not published. The corral structure variety found by
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Russell and Dean was also reflected in this study, with the addition of cattle-branding pens
(Kuznar 2001:25). Since corrals have seasonal uses, they experience periods of inactivity in
accordance with herding cycles, fostering plant growth (Lawrence 2001:27).

Method of Data Analysis
For the structural differences between sheep, goat and cattle corrals, I examined
modern structures. I found local ranches that specifically catered either to sheep, goat or cattle,
with the most helpful websites for this task were Agrilicious.com and EatWild.com. I then
entered the address of the farm into Google Earth, searched for a nearby corral structure, and
saved the satellite image of the structure, keeping the scale visible. I then drew these structures
in Adobe Illustrator and measured the corral walls. Random corrals located on the Native
American reservations of the Tohono O’odham Nation and the Navajo Nation, located in
Arizona and New Mexico, were mapped in the same way. Historical documents were also
consulted for descriptions of corrals (Pfefferkorn 1949; Velasco 1861), including Kino’s accounts
of his travels in the Pimería Alta from 1687 to around 1704 (Kino 1919).
Since I was not able to directly measure existing corrals, I relied on the measurements
provided by Google Maps. Using Google Maps imagery presents some challenges. First, the
satellite images may be older than the most current use of the corral. While a farm may say
they now sell sheep or cattle, it could be that at the time the satellite image was taken, the
corrals had a different use. In some cases, especially on the Navajo Nation Reservation, foliage
blocked the satellite image. For measurements, I used my best judgment to close the gaps,
most of which were fairly straight forward to correct.
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After taking a screenshot of the image, I then opened it in Adobe Illustrator, outlining
the corral structures. There were times when a ramada or shade structure was built into the
corral; these were drawn as squares. Blue lines were used to indicate gate openings only when
the gate was ajar, not for gaps in fencing. Some of the corrals seemed to be in disrepair,
especially the Navajo 5 corral. In these instances, I could tell that they had not been used for a
while, and it is possible that part of the fencing collapsed or was removed for repurposing.
After outlining the corrals in Illustrator, the maps were printed and corrals measured in
centimeters. I then converted the measurements into m2. I did this by measuring the corral in
centimeters, then dividing it by the scale measurement in centimeters, which gave me the unit
of measurement that the scale provided (for example, x-amount of y foot units), which I then
multiplied by y units from the scale.
For example, for a corral of 3 cm by 2 cm with a 50 foot scale which measures 0.7 cm,
the conversion would be as follows:
3

= 4.285714
0.7

2
0.7

= 2.857143

4.285714 ∗ 2.857143 = 12.2449
12.2449 ∗ 50 = 612.2449 𝑓𝑡 2
612.2449 𝑓𝑡 2 ∗ 0.3048 𝑚 = 186.6122 𝑚2

This technique was used to estimate the area of every enclosed space found in the
corrals. I also calculated area for rooms that contained gaps in fencing. I did not count ramadas
or shade structures as separate rooms, because it is highly unlikely that they were closed off
given that their intended purpose is to provide shade. I also measured all the enclosed areas
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surrounded by trenches in Feature 18 of Mission Guevavi (AZ EE:9:1 (ASM)). The trenches that
extend away from the main grouping of units were not included in the measurements. Only
trenches that fully enclosed an area, or had small gaps, were measured. Future surveying and
excavations may provide more information on whether the extending trenches surround a
significantly large area, or are also broken up into small rooms.
For statistical analysis, I took the mean and standard deviation of the areas of the
different enclosures in each of the types of corrals. Overall corral size was not compared, only
the size of the separate enclosures within the corral. Corrals were sorted into Sheep, Cattle,
Navajo, and Tohono O’odham categories, which were each compared to the results from
Feature 18. Although some of these may overlap (Navajo corrals are also sheep corrals), the
differentiation in herd size between the larger farm and smaller household herds can affect
average corral area. Russell and Dean (2001) point out that herd size does have an effect on
corral size, with larger herds usually providing less space per sheep. The mean of the corral
enclosure areas indicates where most of the dataset lies, while the standard deviation indicates
how far from the mean most of the data lies. Large standard deviations indicate a lot of
variance in the room sizes, while smaller standard deviations indicate the rooms are relatively
similar in area.
The area of each of the enclosures within any given corral was measured in order to be
comparable to the measurements of Feature 18. Since Feature 18 was not fully excavated, the
overall area is unknown, while the individual enclosures are measurable. Also included in the
measurements were the rooms of the convento, which were mapped out in Robinson and
Barnes’ excavation and published in 1976.
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Figure 3. Measurements of Feature 18.
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Results
The quantitative data suggests that Feature 18 is more similar to the Navajo corrals,
containing the same average room size and variance. The Sheep and Goat category of corrals
from known farms were much larger. Cattle corrals contained the greatest average corral sizes
and area variation. The convento at Mission Guevavi had the smallest average room sizes
compared to the corrals, as well as the least variation in room size. Tables of the measurements
can be found in Appendix 1 (Tables 1a to 1f), while specific measurements per room can be
found in Appendix 2. The Google Earth images used can be found in Appendix 3.

Chart 1. Average enclosure area according to type.
When examining the overall shape and structure of the corrals, Feature 18 is more
similar to the Tohono O’odham corrals. Based on qualitative examination, I believe that corrals
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TO1, TO4 and TO9 match the wall outlines the best out of all the corral structures studied.
AlAnn Ranch, which produces goats and alpacas, is another corral structure that is similar in
shape and organization. AlAnn contains a cluster of many small enclosures resembling the
northwest corner of Feature 18.

Discussion
Based on these results, we can see large differences between each of the corral
categories established and examined here. There is huge variability in the sheep/goat and cattle
corrals from the farms. These corrals often consist of large open areas with smaller pens
attached. We can see this in the Lundr (App. 2f), Browns (App. 2e) and M Triangle (App. 2k)
corral structures. Most of the O’odham and Navajo corrals consisted of enclosures that were
mostly of similar sizes. Larger holding pens with small enclosures attached were rare, but were
most commonly found among Tohono O’odham corrals. There is more variability in the
enclosure sizes in the O’odham corrals compared to the Navajo structures.

Figure 4. Close-up of Navajo 1 (App. 2n).
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Figure 5. Fencing around ranch near Mission Guevavi. 2014.
The averages and standard deviation of rooms in the Navajo corrals are similar to the
sizes of rooms found in Feature 18. They contain the same average size and same variability in
area. The Navajo are known to be sheep-herders, with wool and weaving an important trade
resource. In some of the images, we can also see the use of overlapped pieces of wood (such as
in the Navajo 1 corral (Figure 4), also in use at the ranches around the Mission Guevavi site
(Figure 5).
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Figure 6. New Year’s dinner at the feast house. Rosamund Spicer. 1943.
Another interesting characteristic found within Feature 18 is the presence of post-holes
that go through the caliche near the surface. It is possible that these structures include
ramadas, as mentioned by Russell and Deane, which consist of posts supporting a construction
of wood and brush (1985:10). These ramadas (Figure 6) come in both rectangular and circular
shapes (Russell and Dean 1985:10).
Based on the sizes of the rooms, and the data available, I do not think Feature 18 was
used for cattle. The openings for some of the areas, and the sheer quantity of small rooms,
would leave little space for the cattle. Although these small rooms might have been used to
separate calves or pregnant cows, there are too many of them for what would typically be
considered a cattle corral. In most cases, the cattle corrals contain a few small areas and one
large area (for example, the Chiricahua (App. 2l), M Triangle (App. 2k) and Aravaipa (App. 2j)
ranches). In Feature 18, even with the incomplete excavation data we obtained, it does not
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seem like the structure is suitable for cattle (Figure 3). Feature 18 consists of too many small
enclosures, with the smallest enclosure area not found in any of the cattle corrals. These rooms
are more appropriate in size for sheep or goats.
Another possibility could be that they were for human purposes. In Figure 7, we can see
another round shape that would have left posts behind (the round house), as well as a thin
ramada that gave shade.

Figure 7. Round House. Rosamund Spicer. 1940s.
However, considering the narrowness of some of the areas within Feature 18, I think
that human use would have been awkward. There is a long chute measuring 2.42 meters by
25.84 meters. It contained no other intruding trenches, and ended with a room that was 1.85
m2. Even in the convent area that was excavated near the church, the room sizes are much
bigger (App. 2b). The smallest is 4.72 m2, which is larger than the smallest room in the Feature
18, which is 1.86 m2. Although the average size of the convento rooms is smaller than Feature
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18, the variation was a lot more limited. Feature 18 has wider variability in enclosure size than
the convento.
A distinct marker of Feature 18 as an animal pen is a chute that is the little over two
meters in width. While none of the Navajo corrals contained any chutes, there were two in the
Tohono O’odham corrals, and one found in the sheep corrals. The known sheep corral had a
chute width of 2.18 meters (Browns), while the Tohono O’odham chutes had widths of 2.87
meters (Tohono O’odham 8) and 5.18 meters (TO 9). Two of the cattle corrals also had chutes,
and their widths were 3.09 (M Triangle) and 3.73 meters (Cold Creek) wide. Since we know for
certain that the cattle and sheep corrals were used for those animals, these measurements are
fairly reliable. We see that the cattle chutes are roughly a meter wider than the sheep chutes,
with the sheep chutes closer to the 2 meter mark. In the excavations at the convento, the
minimum width was about 4 meters (App. 2b). Although the layout of the trenches looks similar
to the convento, with large areas in the middle and smaller rooms located around the edges, it
does not seem to fit within a living pattern for humans. Once again, it is the quantitative rather
than the qualitative data that helps reach an objective conclusion; simply looking at them
would be unhelpful.
Another comparison can be made between the two types of Native American corrals.
Several of the Navajo corrals (5 out of 28) are circular in shape. While that does not seem like a
lot, there were no round enclosures at all in the Tohono O’odham sample, but 3 out of 22 in the
known sheep pens were round, while 1 out of 14 were round in the cattle structures. I also
noticed that a lot of the Navajo corrals were clustered. Corrals are composed of separate
enclosures that are close to each other, although not connected. It is not clear whether each
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enclosure was used by different herders, or if the different corrals had different functions.
None of the other corrals had this characteristic.
Many of the Tohono O’odham corrals were connected directly to a water source. There
were a few corrals (such as TO3 (App. 2y) and TO6 (App. 2aa) that were constructed around or
connected to a pond. In TO7 (App. 2bb), the corral is connected to a dried pond. In general, I
would say that Navajo pens are usually bunched in groups, some being circular, while the
Tohono O’odham corrals tend to lie close to water sources, sometimes encompassing these
resources within the corral structure.
Feature 18 shares similarities and differences with the observed corrals. The markers
that suggest corral use are small enclosures (such as found in Unit 29), the long and narrow
chute, and many small enclosures adjacent to each other. These small enclosures can be seen
at the AlAnn ranch (App. 2c), which holds both goats and alpacas, the M Triangle (App. 2k)
ranch, which holds cattle, and the Tohono O’odham corrals TO (App. 2w), TO4 (App. 2z) and
TO9 (App. 2dd). A great deal of room complexity is present in each of these; however, the
cluster of enclosures in the southeast corner of Feature 18 is more complex than what is seen in
the corrals. As for size, the enclosures of Feature 18 are very similar in average area and depth
of variability within the Navajo corrals.

Potential Problems
Although this research has great utility in identifying corral and livestock infrastructure,
there are several potential problems with this research approach. First, Feature 18 was not fully
excavated. Trenches from this feature extend in many other directions, but whether these
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trenches end or continue into larger, more developed rooms is unknown. It could be that the
trench continues, but the area was difficult to survey. Realistically, it would take too much
money and manpower to excavate the feature in its entirety—nor is that strategy desirable.
One thing that makes corral identification difficult is the fact that people alter their
construction based on available resources, environmental pressures and personal choice. Based
on the resources available and cultural influences, all corrals will be built slightly differently.
Even Navajo corrals, the most consistent in this study, vary in their usage. Russell and Dean
(1985) determined that corral sizes can vary with herd size as well as seasonal temperature.
Winter corrals are smaller, to keep the herd closer together and provide more warmth, while
summer corrals are larger, to allow more wind to penetrate and keep the area cool (Russell and
Dean 1985). Because Feature 18 lies on an exposed hill, it is possible it was a summer-use
corral.
Another problem occurred in trying to find exclusively cattle ranches. Many of the cattle
ranches also kept sheep. The only farm that was strictly beef was M Triangle. The overall corral
complexes often contained considerably larger pens, and small ones in the same vicinity. Both
were included in the data, for fear of subjective choosing based on cattle corral expectations.
This is what potentially led to the high standard deviation score between all the cattle corrals.
Identification of specific corral use within the Navajo and Tohono O’odham corrals is
another uncertainty. I cannot be sure which animals were kept, so can only examine what their
corral structure and areas looked like. I made the assumption that corrals from the Navajo
Nation Reservation had a high likelihood of housing sheep, because sheep are central to the
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traditional, post-contact way of living. I would argue that it is logical to assume that, but there is
no certainty. The only one I can be certain of is the Navajo 10 corral because sheep and goats
are visible in the satellite image.
My calculations could also be problematic. My method of measurement (a simple ruler),
although expedient, is not incredibly sophisticated. Its inherent lack of exactness likely lead to
errors in measurement, particularly when converted from centimeters to meters. These
measurements should be seen as a rough estimate rather than exact measurement. Measuring
in the field would be the most exact method.

Conclusion
Developing new, innovative ways to examine archaeological features has provided new
opportunities for archaeological analysis. Technologically speaking, archaeology is quick to
advance in some areas, but there is still more work to do in others. We are keen on using new
technologies when it benefits us (such as using AutoCad to draw layouts of archaeological
sites), and Google Maps can be an additional, novel tool to add to archaeological research.
Ultimately, we can see that there are key similarities between Feature 18 and
contemporary Southwestern corrals. Since the average room size and variance for both the
Mission Guevavi units and the Navajo units were so similar, I argue that Feature 18 was most
likely used for sheep. It definitely would not be cattle-friendly, and is too small for normal
human use. Although there are mentions of a ramada-church that was built before the main
Chapel was established at Mission Guevavi, Feature 18 is not consistent with that use. The sizes
of the enclosures are too small for people, much less relatively large groups of people, to use
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and gather together. The characteristics of the long chute, including the width, which is similar
to other chutes that belonged to known sheep enclosures (as well as some Tohono O’odham
chutes) indicates that the chute is appropriate in size for sheep. The time period for the use of
the feature is difficult to pin down, however. Sheep were introduced to the region in the 1700s,
although it took a while for the Native Americans to adopt herd management and not treat the
livestock as animals to hunt. Despite the difference in appearance between Feature 18 and the
sheep corrals, most of the sheep corrals do not look similar to each other. I think the size
correlation with the Navajo Nation corrals, paired with the fact Navajo are usually associated
with traditional styles of sheepherding, indicate that it is most likely a historical sheep pen. The
style of the structure, though, is more similar to Tohono O’odham construction. Feature 18
consists of adjacent, rectangular rooms. This is also evident in the Tohono O’odham corrals,
specifically seen in TO1, TO4 and TO9. Numerous small enclosures are structured near each
other, whereas Navajo corrals tend to be more spaced out and built in a circle.
The development of technology means that more and more previously inaccessible
databases of knowledge are closer to our fingertips than ever before. Alternate avenues of
analysis should be considered as cost-effective ways to do a rough survey, without the use of a
drone, time-consuming preliminary ground observations, or expensive satellite imagery.
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Appendix 1. Data Analysis of Room Measurements
Table 1a. Feature 18

NAME
Feature 18

Average
SD

AREA
(m2)
12.14286
17.14286
8.326531
11.67347
6.244898
31.39796
1.857143
7.102041
11.78571
11.96372
8.488036

Table 1b. Cattle Corrals

NAME
Aravaipa
Cold
Creek

AREA
(m2)
228.4752
44.27141

3.472268
6.73837
5.642435
Chiricahua 26.61958
9.679849
M
Triangle 237.4848
15.75218
4.703704
6.140947
54.56296
6.668807
18.41691
Average 47.75924
SD
79.99375
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Table 1c. Sheep and Goat corrals

NAME
Shepherd's
Lamb

San Ysidro
Sheep Thrills
Prairie Wood
Nav10
Browns

AlAnn

Lundr
Average
SD

AREA
(m2)
21.2769
10.73723
11.9634
62.69086
15.20945
14.39333
2.328333
32.23617
30.62883
11.19806
19.83117
241.8806
45.90661
3.732245
88.60602
14.11111
2.398889
58.30241
2.469444
10.44222
16.70058
7.973365
32.95533
51.7449
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Table 1d. Convento
AREA
NAME
(m2)
Convento 6.68431
10.61626
4.718336
6.291115
5.323251
5.988658
5.504726
11.82609
Average 7.119093
SD
2.622248

Table 1e. Tohono O’odham Corrals

AREA
(m2)
96.83046
31.50306
38.1
99.17906
21.70167
0.716155
1.193592
18.55493
TO9
59.46258
35.80776
12.10953
TO1
38.78463
38.29481
TO4
19.47333
9.783704
Average 34.76635
SD
30.1824
NAME
TO6
TO3
TO2
TO7
TO8

Table
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Table 1f. Navajo Corrals

AREA
NAME
(m2)
Nav1
43.78288
21.03772
8.469868
Nav2
7.214201
7.090207
9.243195
Nav3
6.256065
11.56527
2.795503
0.86717
9.299556
Nav5
3.808644
14.56182
1.247846
Nav4
17.32828
11.72991
Nav6
29.04731
7.143435
Nav7
11.48965
10.88746
Nav10 11.19806
10.15638
17.09007
4.340335
Nav8
4.846572
7.859306
0.554182
Nav9
17.31408
Average 11.00803
SD
9.088254
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Appendix 2. Specific Room Measurements

Appendix 2a. Feature 18
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Appendix 2b. Convento
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Appendix 2c AlAnn Ranch
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Appendix. 2d. Prairie Wood Ranch
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Appendix 2e. Brown’s Orchard
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Appendix 2f. Lundr Farm
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Appendix 2g. San Ysidro Farm
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Appendix 2h. Shepherd’s Lamb
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Appendix 2i. Sheep Thrills Farm
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Appendix 2j .Aravaipa’s Painted Cave Cattle Company
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Appendix 2k. M Triangle and Black Ranches
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Appendix 2l. Chiricahua Pasture-Raised Meats
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Appendix 2m. Cold Creek Ranch

Fletez 43

Appendix 2n. Navajo 1
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Appendix 2o. Navajo 2
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Appendix 2p. Navajo 3
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Appendix 3q. Navajo 4
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Appendix 2r. Navajo 5
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Appendix 2s. Navajo 6
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Appendix 2t. Navajo 7
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Appendix 2u. Navajo 8
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Appendix 2v. Navajo 10
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Appendix 2w. Tohono O’odham 1
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Appendix 2x. Tohono O’odham 2
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Appendix 2y. Tohono O’odham 3
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Appendix 2z. Tohono O’odham 4
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Figure 2aa. Tohono O’odham 6
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Appendix 2bb. Tohono O’odham 7
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Appendix 2cc. Tohono O’odham 8

Fletez 59

Appendix 2dd. Tohono O’odham 9
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Appendix 3. Google Earth Images

Appendix 3a. AlAnn Ranch (Alpaca and Goats)

Appendix 3b. Brown’s Orchard (Sheep)
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Appendix 3c. Lundr Farm (Goats)

Appendix 3d. Prairie Wood (Goats)

Fletez 62

Appendix 3e. San Ysidro Farm (Sheep)

Appendix 3f. Sheep Thrills Farm (Sheep)
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Appendix 3g. Shepherd’s Lamb (Sheep)

Appendix 3h. Aravaipa’s Paint Cave Cattle Company (Cattle & Sheep)
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Appendix 3i. Chiricahua Pasture Raised Meats (Cattle & Sheep)

Appendix 3j. Cold Creek Ranch (Cattle & Sheep)
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Appendix 3k. M Triangle and Black Ranches (Cattle)

Appendix 3l. Navajo 1
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Appendix 3m. Navajo 2

Appendix 3n. Navajo 3
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Appendix 3o. Navajo 4

Appendix 3p. Navajo 5
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Appendix 3q. Navajo 6

Appendix 3r. Navajo 7

Fletez 69

Appendix 3s. Navajo 8

Appendix 3t. Navajo 9
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Appendix 3u. Navajo 10

Appendix 3v. Tohono O’odham 1
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Appendix 3w. Tohono O’odham 2

Appendixn 3x. Tohono O’odham 3
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Appendix 3y. Tohono O’odham 4

Appendix 3z. Tohono O’odham 6
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Appendix 3aa. Tohono O’odham 7

Appendix 3bb. Tohono O’odham 8
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Appendix 3cc. Tohono O’odham 9

Appendix 3dd. Feature 18 of Mission Guevavi. Red lines indicate trenches. Courtesy of
Homer Thiel.

