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Introduction:
Range Creek Canyon is a mid-elevation canyon located in the remote and rugged West
Tavaputs Plateau of central Utah. During its Fremont occupation, it was home to
numerous forager/farmers who produced a variety of residential, storage and special-use
sites. Of particular interest to archaeologists and the lay public are the large, remote
granaries. These granaries are typically located in highly visible but difficult to access
locations. The remote granaries are, however, only the most obvious storage features in
Range Creek. Other types include smaller, “hidden” cists and artifact caches. This
pattern may represent two strategies for protecting stored resources, one in which
storage facilities can be easily monitored, another which relies on hiding rather than
monitoring. Here | discuss the utility of storing food
in highly visible granaries.

This poster also presents the methods used to develop
quantitative estimates of “visibility” in order to better
model the functional characteristics of remote
granaries. A variety of techniques were employed to
take advantage of modern GIS capabilities as well as
cross-check the estimates produced using different
techniques, allowing estimates to be refined and their
accuracy assessed.

1-Challenges : 2-Viewshed Analysis:

Defining “visibility” is itself challenging, because | am
postulating that visibility is a proxy for the probability that
someone will witness an attempted theft. This in turn
should be broadly a function of 1) the area of the canyon
from which the remote granary and its access route is
visible and 2) the density of people in that area. The
latter is partially a function of the number of residential
sites within that area. Both factors were used to
estimate variation in the visibility of remote granaries.

The second challenge relates directly to the

Distance visible from main canyon granaries.

Viewshed analysis, an 3D analysis tool available in ArcGIS 9.2, provides a fairly quick and probably conservative measure
of visibility as defined above when Digital Elevation Models (DEM) are available for the area of interest. In viewshed
analysis, visibility is calculated by measuring the tangent from a granary within to each of the surrounding cells.

My preliminary analysis included 55 granaries located in the main canyon of Range Creek. Because | was interested in
visibility relative to areas where potential monitors were likely to be (as opposed to cliffs, ledges, ravines, etc.) | defined the
area of interest as a 100 meter corridor centered on the creek. All the granaries had a viewshed of at least 100 meters
along this valley floor corridor; most were visible for more than 400 meters.

characteristic that first identified remote granaries as
interesting: They are difficult to access! Some of these o
granaries are 1,000 ft or more above the canyon floor,
and most are located on the faces of tall cliffs that make
up the canyon walls. The preferred method among
skilled climbers is to rappel to remote granaries.
However, this can be dangerous because granaries are
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often located on narrow ledges with sharp overhangs.
For this reason, | have investigated less direct
techniques to quantify “visibility.”
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Photo of 42Em3655 from below and insert showing -
close up of granary taken by Larry Coats. Map showing the computer generated
viewshed for 42Em3655 and the area where it

intersects the valley floor corridor.

3-Refining Vertical Location : 4-Verifying Visibility:
The accuracy of the generated viewsheds is obviously
conditioned by the accuracy with which the granaries can be

located on the DEM. This is especially true in Range Creek

| also obtained two direct measures of visibility. First, Professor
Larry Coats rappelled into several remote granaries and recorded
their viewsheds photographically.

because | have access to 2 m resolution DEMs. Crews have
used GPS receivers to assign locations to the granaries.
However, due to the inaccessibility of many of these sites, their
locations were often corrected based on estimated offsets from
a point near the granary. One question | investigated was how
this lack of accuracy affected our scale of visibility generated by
ArcGIS.

To address this question, | employed a reflector-less total station
to recalculate the location of a sample of granaries from the
original sample.

GPS receivers.

Larry Coats rappelling to remote granary.

Second, the area from which a granary and its access were
visible was systematically established by ground crews using

Photo taken by Larry Coats showing
viewshed from remote granary.

5-Visibility from Residential Sites:

To further assess “visibility” of these granaries,
| determined the number of structural sites that
are located within their viewsheds.
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Students mapping remote granaries.
Comparison of the viewsheds
produced from locations
obtained from GPS and
estimated offsets with those
produced with the total station
exhibit a median

fall into the viewshed.

of which were granaries.

Comparison of computer generated
viewshed and area recorded by GPS
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Map showing the visible area from a granary
and the sites with residential structures that

Twenty-seven of the granaries had one or two;
twenty-three have between three and eight.
One residential site | field-checked had twenty-
nine sites clearly visible from its location, nine

receiver on valley floor below remote
granary.

change of 50%. About half -
the refined viewsheds were
larger than the original
calculations, about half
smaller.
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Although the analyses of these data are still in progress, these
verification techniques suggest that the computer generated
estimates of visibility are typically overestimates of actual visibility.

6-Conclusion :

The majority of remote granaries in Range Creek are highly visible. This
conclusion is supported by ArcGIS viewshed analysis and visual assessment. All
the measures of visibility are probably conservative underestimates, since | have
been examining the visibility of the granaries only and not the routes by which
they can be accessed.

ArcGIS does not produce very robust estimates of visibility, especially in areas
covered by high-resolution DEMs. Analyzing differences between veiwsheds is
likely to be a misleading exercise. This is true for Range Creek; it may be less
true in areas lacking the extreme relief of Range Creek.

The majority of granaries are visible from one or more structural sites, most of
which appear to be residential in nature; a few are visible from a half-dozen or
more sites.

Nothing in my analyses to date contradicts my original proposition that placing
granaries in visible locations is a storage strategy designed to deter pilferers.
Simply stated, the odds of identifying a pilferer approaching or entering a granary
is a function of how many potential witnesses there are. In addition, given the
difficulty of access to these granaries, the potential thief is forced to move slowly
and commit to the act rather early in its execution.

Overlapping the viewsheds of multiple granaries would allow these facilities to be
guarded by a relatively small number of individuals, if they were indeed guarded in
the active sense of the word. This might be especially important if a significant
portion of the Fremont seasonally left Range Creek for other areas of central Utah
in order to hunt and gather wild resources.
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