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Figure 3. Map of Bighorn Canyon National Recreation Area and adjacent areas.

But with recent advances in spatial technology, it is possible to appreciate wider patterns
and apply small targeted excavations to solving particular problems. Our work at Bighorn
Canyon has afforded us the opportunity to test such an approach and examine broad patterns
of landscape use and change through time.

Bighorn Canyon archaeology
Bighorn Canyon was established as a National Recreation Area in 1966 after the construction
of the nearby Yellowtail Dam �ooded the Bighorn River (Figure 4). The northern half of
the park is largely encircled by the Crow Indian Reservation. It is well-known for its natural
beauty, the Pryor Mountain wild horse herd, a successful bighorn sheep re-introduction
programme, and a $13 000 000 per year recreational �shing industry. However, the cultural
signi�cance of the area is largely unrecognised. Most archaeology in the park was conducted
between 1941 and 1974 as part of the River Basin Surveys in advance of dam construction
(Husted 1969) or as mitigation for the trans-park road (Good & Loendorf 1974)
(Figure 5).

In fact, stone circle sites represent one of the greatest archaeological resources managed
by the park. Stone circle campsites are often closely associated with the Bad Pass Trail,
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Figure 4. Overview of Bighorn Canyon.

Figure 5. Stone circle campsite located adjacent to the trans-park road.
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Table 1. Major data categories recorded in each level of analysis.

Individual rock data (ROCK)
Log number Feature number
Site number Maximum length (cm)
UTM easting Maximum width (cm)
UTM northing Long axis orientation (1-180� )
Elevation Material

Individual stone circle data (STONE CIRCLE)
Log number Number of courses
Site number Opening (present/absent)
UTM easting (centre of feature) Opening orientation (1-360� )
UTM northing (centre of feature) Opening width (cm)
Elevation (centre of feature) Internal architecture (present/absent)�

Feature number Internal architecture type
Maximum diameter (cm) External architecture (present/absent)�

Minimum diameter (cm) External architecture type
Long axis orientation (1-180� ) Percentage of buried stones
Short axis orientation (1-180� )

Individual artefact data (ARTEFACT)
Log number Maximum length (cm) (tools)
Site number Maximum width (cm) (tools)
UTM easting Maximum thickness (tools)
UTM northing Platform (present/absent)
Elevation Platform type (plain, bevelled, faceted)
Artefact class (chipped stone, fauna, etc.) Dorsal scars (number)
Lithic type (projectile point, �ake, tool) Historic artefact type
Lithic material Animal taxa
Lithic size grade Animal element
� This variable set is repeated as necessary to account for multiple types of internal/external architecture
present.

Remote sensing

Geophysical survey provides an important window into subsurface deposits and has become
a low-cost alternative for identifying archaeological signatures without area excavations.
Contracted geophysical specialists conduct gradiometry surveys using a �uxgate gradiometer.
Data are collected in 0.5m transects, with eight samples collected per linear metre for
an overall data sample density of 16 samples per square metre. This step is particularly
informative for guiding excavation decisions as it measures the differential magnetic
properties of cultural features (stone circles and �re hearths) buried within unmodi�ed
geological matrices (Jones & Munson 2005). Subtle differences in properties of the alluvial
sediments, bedrock and stones used for tipi rings make differentiating hearths and other
features dif�cult, but overall this is a critical step in the program (Figure 8). We have also
experimented with ground penetrating radar and electric resistivity at more deeply buried
sites.
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Figure 8. Gradiometry overview of BICA 08-01 showing possible archaeological features and artefacts.

Targeted excavation

Small-scale excavations allow the collection of datable charcoal samples from domestic
hearths, located by remote sensing and surface observation. Typically no more than 15m2

are excavated per site. Each 1m2 unit is subdivided into hand-excavated 50cm2 quads. All
artefacts greater than 20mm maximum diameter, and all feature rocks and charcoal are
mapped in situ using a total station electronic distance measurer (EDM), which is tied into
the UTM grid. All excavated sediments are screened through 1/8� mesh hardware cloth.
Shallow deposits generally mean that the units are no more than 5 to 15cm deep.

Results
Since 2005, we have recorded 9287 rocks from 143 stone circles and 108 other features
at eight sites. We consider these sites to be part of a single archaeological landscape along
documented travel segments of the Bad Pass Trail. Site boundaries are arti�cial at best,
and counting the number of features per site is misleading. In addition, we documented
attribute data on 1854 stone tools and lithic debitage. Geophysicists from Archaeo-Physics
have surveyed 25 700m2 with subsurface remote sensing equipment. We performed limited
excavations within 13 stone circles, revealing occupations that span between 2500 and 300
years ago.

We are now in a position to characterise domestic landscapes within the study corridor.
Variability in maximum and minimum diameters provides estimates of tipi size and potential
number of occupants. Physical dimensions demonstrate the shape of the tipi base by
comparing the ratio of minimum to maximum lengths. Tipi size is important in part
because it is generally assumed that tipis became larger with the introduction of the horse
during the eighteenth century. However, this is not necessarily the case, since other mobility
factors, settlement strategies and social factors probably also in�uenced tipi size through
time (Scheiber 1993). The shape of the base is relevant because only some Plains Indian
tribal groups such as the Crow, Shoshone and Blackfeet historically used a four-pole tipi
foundation (Driver 1969), which creates a more circular �oor plan compared to the oval
shape produced by a three-pole foundation. The average ratio of the minimum to maximum
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diameters (shape) is 96%, which suggests a more circular than oval �oor plan consistent with
four-pole foundations. This variable is one way to explore ethnic identity at Plains hunter-
gatherer campsites. The four poles of the Crow tipi symbolically represent the boundaries of
their traditional homeland, further cementing the everyday relationship between domestic
life and cosmology.

The Bighorn Canyon tipi rings show considerable variation, with maximum diameters
ranging from 160 to 854cm (Table 2). Minimum diameters range from 130 to 790cm.
Smaller sizes may have served as the bases for structures that functioned as other than
primary residences, such as sweat lodges, children�s tipis and dog tipis. Some of the larger rings
may represent ceremonial and community structures. The mean maximum and minimum
diameters for the 143 analysed tipi rings are 577 and 522cm, respectively. Historic tipis,
as recorded by early ethnographers during the nineteenth and early twentieth centuries,
generally ranged from 14 to 16 feet (426 to 488cm) in diameter (Scheiber 1993). Future
studies will examine temporal changes in stone circle size.

Data for the long axis and doorway orientations are explored through the use of rose
diagrams, which display variance within radial data sets (Mardia 1972; McPherron &
Dibble 2007) (Figure 9). The average long axis of all recorded stone circles is 166� , a
south-south-east direction, most closely aligned with the midwinter sunrise. This pattern
may be due to prevailing north-westerly winds, maximising sun warmth, camp orientation
(facing inside a camp circle), topography (facing along a ridge or stream), ethnic af�liation
and structure type. The orientations of the aggregated data set (n = 144) is only slightly
signi�cant (p = 0.04). As a point of comparison, Neolithic communal tombs often face the
midsummer sunrise (Hoskin 2008) and Neolithic long houses are sometimes oriented to
the geographic area of that community�s origins (Bradley 2001). The recognisable doorways
are commonly positioned perpendicular to the long axis, although only 37% of the rings
have de�nite openings. The average doorway is located at 36� , a north-east direction.
This orientation most closely represents the midsummer sunrise. The orientation of the
recognisable doorways (n = 54) is highly signi�cant (p<0.01).

Internal architecture is present in 43% (n = 62) of stone circles. Fire hearths are the most
common form of internal architecture with 57 of the 62 documented architectural elements
consisting of hearths. Hearths are less common outside of stone circles, constituting only
9% of the total external architecture. Stone alignments and cairns, thought to represent
meat drying racks, are the most common type of external architecture.

Dating

Beta Analytic Laboratory dated charcoal from internal features at ten rings (Table 3). Every
site under investigation is represented by at least one date. Although our sample is small,
through decisions based on the integrated application of detailed surface mapping and
remote sensing, we have dated 77% (10 of 13) of the stone circles tested through limited
excavations. This is an unprecedented record of tipi campsite use by native peoples on
the Plains, especially given the extremely low number (1%) of securely dated stone circle
sites for the entire state of Wyoming. Multiple temporal assessments at single sites further
demonstrate that these areas were probably occupied sequentially as opposed to at the same
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Figure 10. Radiocarbon-age bar chart.

Discussion and conclusions
While stone circles have been a topic of archaeological research in the western North
American Great Plains since the 1950s, the passing decades have seen few advances
in methodological applications and, subsequently, no re�nements of interpretations. We
show that applications of high-resolution mapping and surveying techniques combined
with geophysical survey are capable of providing many of the baseline data required in
archaeological interpretations that have been historically viewed as absent in stone circle
sites. In particular, we show that it is possible to build occupational chronologies with
which diachronic analyses of basic attribute data become more relevant. This ability is
especially important at ephemeral sites like mobile hunter-gatherer campsites (see Seymour
2009). Tipi rings at Bighorn Canyon are primarily an early Late Prehistoric and terminal
Late Prehistoric phenomenon, the latter likely associated with the Crow migration into
the mountains and western plains of Wyoming and Montana. Most tipi rings are circular,
re�ecting the four-pole foundation used only by the Crow, Blackfeet and Shoshone. While
we cannot conclusively assign these sites to a Crow ethnic af�liation, they �gure centrally
in notions of modern Crow social history and social geography.

We argue that domestic life in nomadic tipi camps is critical to the development
and maintenance of social landscapes and identity, particularly among recent migrant
communities such as the Crow. For example, the Crow word for prehistory, or something
that happened in the past, is Biiaakashissihipee, translated as �when we used stones to weigh
down our lodges� (Tim McCleary pers. comm.). In Crow oral tradition, an individual named
Uuwatisee or �Big Metal� brought wood stakes to the people, thus signalling the beginning
of a new era � the transition from stone to steel technology, and ultimately the end of a
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Figure 11. Locational data overlay on orthophoto maps (top: Mustang Flat site cluster at BICA-07-01; bottom: Two Eagles
site details at BICA 08-01 and 08-02).
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traditionally nomadic lifestyle (Old Coyote 1985). Stone circles act as mnemonic devices that
link descendants to ancestors across space and time. Such actions, recounted through oral
histories, are critical to modern notions of tribal identity. Although many of the stone circles
at Bighorn Canyon may pre-date Crow migrations into the area, Crow ancestors certainly
occupied some of the campsites. All of the circles in the park are at least metaphorically
associated with the Crow, as the park is solidly part of their homeland.

Acknowledgements
The authors thank Chris Finley, the cultural resource manager at Bighorn Canyon NRA, for inviting us to
build our research programme at the park. We also thank our collaborators Maureen Boyle, Kelly Branam, Tim
McCleary, Christopher Nicholson and David Maki as well as the IU/NWC �eld school students. Attribute
datasheets were originally developed by Charles Reher at the High Plains Archaeology Project in Pine Bluffs,
Wyoming. Funding was provided by the US National Park Service, the Western National Parks Association, and
Indiana University�s Of�ce of the Vice Provost for Research (partially supported by Indiana University�s New
Frontiers in the Arts & Humanities Program, funded by the Lilly Endowment and administered by the Of�ce
of the Vice Provost for Research). We also thank Matthew Bandy, David Wheatley, Martin Carver, Byron Olson
and Judy Wolf for their suggestions and assistance.

References
BANKS, K.M. & J.S. SNORTLAND. 1995. Every picture

tells a story: historic images, tipi camps, and
archaeology. Plains Anthropologist 40(152): 125-44.

BASSO, K.H. 1996. Wisdom sits in places: landscape and
language among the Western Apache. Albuquerque
(NM): University of New Mexico Press.

BRADLEY, R. 2001. Orientations and origins: a symbolic
dimension to the long house in Neolithic Europe.
Antiquity 75: 50-56.

DAVIS, L.B. (ed.) 1983. From microcosm to macrocosm:
advances in tipi ring investigation and interpretation.
Plains Anthropologist Memoir 19, Vol. 28(102, Pt.
2): 1-377.

DOOLEY, M.A. 2004. Long-term hunter-gatherer land
use in central North Dakota: an environmental
analysis. Plains Anthropologist 49(190): 105-27.

DRIVER, H.E. 1969. Indians of North America. Chicago
(IL): University of Chicago Press.

FRISON, G.C. 1967. Archaeological evidence of the
Crow Indians in northern Wyoming: a study of late
prehistoric period buffalo economy. Unpublished
PhD Dissertation, University of Michigan.

� 1991. Prehistoric hunters of the High Plains. Second
edition. New York: Academic Press.

GOOD. K.N. & L.L. LOENDORF. 1974. The results of
archaeological survey in the Grapevine Creek area,
Bighorn Canyon National Recreation Area, 1972
�eld season. Contract number 4970P20444, an
archaeological project conducted under cooperative
agreement between the United States Department
of Interior, the National Park Service and the
University of North Dakota.

GRINNELL, G.B. 1892. Blackfoot Lodge tales: the story of
a prairie people. New York: Charles Scribner�s Sons.

� 1923. The Cheyenne Indians: their history and ways of
life. New Haven (CT): Yale University Press.

HIND, H.Y. 1860. Narrative of the Canadian Red River
Exploring Expedition of 1857 and of the Assinniboine
and Saskatchewan Exploring Expedition of 1858.
London: Longman, Green, Longman, and Roberts.

HOSKIN, M. 2008. Orientations of dolmens of western
Europe. Journal for the History of Astonomy 39:
507-14.

HUSTED, W.M. 1969. Bighorn Canyon archaeology
(Publications in Salvage Archaeology 12). Lincoln
(NE): Smithsonian River Basin Surveys.

JONES, G. & G. MUNSON. 2005. Geophysical survey as
an approach to the ephemeral campsite problem:
case studies from the Northern Plains. Plains
Anthropologist 50(193): 31-43.

KEHOE, T.F. 1958. Tipi rings: the �direct ethnological�
approach applied to an archeological problem.
American Anthropologist 60(5): 861-73.

KNAPP, A., J. LABELLE & S. RICHINGS-GERMAIN. 2008.
75 Years of the sporadic study of stone circle sites in
northern colorado. Paper presented at the 66th
Annual Plains Anthropological Conference, 1-5
October, Laramie, Wyoming.

LOENDORF, L.L. & J.L. BROWNELL. 1980. The Bad Pass
Trail. Archaeology in Montana 21(3): 11-101.

LOENDORF, L.L. & L.O. WESTON. 1983. Examination
of tipi rings in the Bighorn Canyon-Pryor
Mountain area, in L.B. Davis (ed.) From microcosm
to macrocosm: advances in tipi ring investigation and
interpretation: 147-55. Plains Anthropologist
Memoir 19, Vol. 28(102, Pt. 2).

129




