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Loendorf ’s book on the rock art of the High Plains is a well-informed,
vivid and highly readable presentation of one of the great rock art
regions in the Southwest. One could not agree more with the author’s
opinion that rock art sites are first and foremost archaeological sites and
that ethnographic sources—together with archaeology—provide invalu-
able information on the rock art. This book is a must read both for the
archaeological community and for the interested general public.

—Jean Clottes, former director of prehistoric antiquities for the 
Midi-Pyrénées region of France; 

internationally acclaimed expert on painted cave art

If you thought the High Plains lacked rocks and thus rock art, you were
wrong. Larry Loendorf ’s Thunder and Herds is the first major synthesis
of an important but previously little known corpus of rock art, and it
changes our understanding of the prehistory of the High Plains. It is
essential reading for all North American archaeologists and rock art
researchers.

David S. Whitley, author of 
The Art of the Shaman: Rock Art of California and 

Introduction to Rock Art Research, 
and editor of The Handbook of Rock Art Research.
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My interest in southeastern Colorado rock art began nearly two decades ago
when my wife Paula and I, guided by Steve Chomko, visited petroglyph

sites on the Pinon Canyon Maneuver site.1 After seeing hundreds of watermel-
on-sized-boulders in Van Bremer Arroyo with petroglyphs on their tops and
sides, and trekking onto the Hogback to see more sites, I knew I wanted to focus
my research on the region's rock art. In subsequent years I have been fortunate
to have had the opportunity to record many already known sites and to discov-
er dozens of new ones along the Hogback and in the canyons of the Purgatoire
River drainage. I could not have done this research without the support of many
other individuals. 

Foremost, I want to thank Tom Warren, Director of the Directorate of
Environmental Compliance and Management (DECAM), and Mary Barber,
Deputy, DECAM, for their support throughout the years I have worked at the
Pinon Canyon Maneuver site. Tom and Mary are true advocates for the protec-
tion of archaeological and historical sites at Fort Carson and the PCMS. Steve
Chomko and Randy Korgel, former administrators of DECAM's cultural
resources program, also supported rock art research. More recently, encourage-
ment on the part of Pamela Cowen, Cultural Resources Manager, DECAM, has
led the Pinon Canyon rock art projects to discover necessary funding sources.
Pamela's support has also allowed me to make use of volunteers to complete the
Hogback survey. Fort Carson archaeologist Mark Owens and his wife, Pamela,
have been particularly helpful with recording and protecting rock art in south-
eastern Colorado. 

Terry Moody has been a considerable help with finding illustrations at the
Fort Carson Curation Facility as well as with locating and recording rock art
sites. I'm also grateful for her work as a volunteer on a half-dozen projects in the
past decade. Thad Swan made exceptionally good maps of the Game Drive site
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and the Corral site. Kendra Rodgers found and recorded the Bear Dance site and
helped with several other rock art projects. Other important Fort Carson person-
nel include Mead Klaveter and Seija Karki, two biologists who have become con-
verts to the protection of rock art sites. 

I am indebted to the ranch owners and managers who have allowed me
access to sites on the properties they own or maintain. These include Brett
Bannon, Harold Daniels, Richard Hammer, Roger Long, Mary Moore, Excel
Smith, Jerry Wenger and other ranchers who wish to remain unnamed. I appre-
ciate the assistance of Santa Fe Forest archaeologist Brent Abel, who showed me
sites at Glorieta Mesa, and archaeologist Michelle Stevens, who gave me access
to Comanche Grasslands site records. I was treated with considerable kindness
by Susan Collins, Todd McMahon and other staff at the Colorado Office of
Archaeology and Historic Preservation. The site records and photographs of
Daphne and John Rudolph were very helpful, as were the recording forms com-
piled by Ken Andresen for the Hicklin Springs site. Field drawings by Peter Faris
of panels at Hicklin are especially good. Thanks also to Bill Doleman and the
staff at the New Mexico Archaeological Records Management System.

Max Canestorp read the chapter containing a discussion of the Zookeeper
site and told me how the site was actually discovered. My longtime friend Robin
Beaver read and offered creative suggestions for sections of the book. Frank
Schambach sent me information on the Crenshaw site in Arkansas. Bonita
Newman helped with illustrations and site recording, and did the research using
the portable x-ray fluorescence instrument. Dennis Slifer guided me to sites and
sent me information about others.

I am very thankful for the help of local rock art enthusiasts Mike Waugh in
Colorado and Nancy Robertson in New Mexico, both of whom took me to
interesting sites. John Robertson, Nancy's brother-in-law, spent a long day show-
ing me sites in the Eagle Tail area. In recent years, I have appreciated Ann
Whitfield's knowledge about regional rock art and her generosity in sharing it.
Linda Olson, Minot State University, is an accomplished recorder of rock art
sites. She and her crews have made remarkably good records of regional sites like
Red-tail Rockshelter and Big Hands Hunter, both of which are featured in this
book.

Other field crew members have helped with rock art recording projects, and
I would like to thank them for their time-Joe Artz, Kelli Barnes, Evelyn Billo and
Robert Mark, Mike Bies, Stuart Conner, Cheryl Damon, Jackie Duncan, Dee
Dunn, Ray Freeze and Carol Georgopoulos, Mike Gregg, Kerry Hackett, Peter
Halter, Ann Hayes, Cherie Howey, Cynthia Kordecki, Dave Kuehn, Terry and
Laurie Lee, Chris Loendorf, Janet Lever-Woods, Elizabeth Lynch, Christine
Martinez, Castle McLaughlin, Belinda Mollard, Don Nordstrom (deceased),
Brad O'Grosky, Christine O'Toole, Claudette Piper, Steve Rathman, Kathryn
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Rand, Lloyde Richmond Jr. (deceased), Lisa Shifrin, Mike Waugh, Amanda
Winchter, and Ann Whitfield.

While working on the manuscript of this book, I have been ably assisted by
several individuals. Foremost is the talented editor, Nancy Medaris Stone, who
edited and improved every section of the book. I appreciate the help of Elaine
Nimmo, who redrafted a number of the illustrations. I am also grateful for
David Whitley's editorial overview of the manuscript and the suggestions he
made to improve it. I thank Jean Clottes and Jim Keyser for reading the manu-
script and offering to write promotional material. The comments of one anony-
mous reviewer were also helpful. I am especially grateful to Mitch Allen at Left
Coast Press for his support in getting the book into print. Mitch has become a
true advocate for the archaeological community across the world. Carol Leyba
and Robert Leyba of Leyba Associates did a phenomenal job with the final edit,
the book design and layout. I strongly recommend their work to anyone look-
ing for a book designer.

Finally, I want to thank my wife, Paula, for putting up with me during the
extended time I have worked on High Plains rock art projects. I am also pleased
by her willingness to accept that my work is not done and that there is much
more I want to learn about the incredible rock art images on the High Plains.

NOTE

1. Two spellings of the name of the “Pinon Canyon Maneuver Site” occur in this book. Since the
U.S. Army does not use the tilde that is normally present when the Spanish word “piñon” is
written, I have used the official governmental spelling of the site’s name when I acknowledge
the help I have received from PCMS personnel. Elsewhere, I use the customary Spanish
spelling of “piñon,” which includes the tilde.



For anyone who has lived in a High Plain’s field camp—as I have during
much of the past 50 years—few things are more memorable than the violent

summer thunderstorms that meteorologists call mesoscale convective systems. I
and others in my profession who work on the High Plains have many vivid
memories of the efficiency with which the driving winds and hail associated with
a summer thunderstorm can flatten a field camp and terrify its occupants. The
worst of these storms announces its intrusion into an otherwise lovely afternoon
with the sound of distant thunder, which gradually becomes louder as the sky
steadily darkens. The ominous advancing clouds are not as uniformly black as
the back of an Angus bull in the noonday sun, but are instead interlaced with
white bands of ice balls. Since these hailstones can be golf ball size or larger, the
apprehensive archaeologist can only hope they will be released somewhere other
than over the field camp.

Sometimes the black clouds will be streaked with gray, and if the winds are
extremely violent, these stringy-looking bands of vapor will begin to swirl and
rotate, creating a vortex. Contrary to popular apprehensions about tornadoes,
however, the worst storms are only truly threatening when they begin to roll
across the landscape like a massive mowing machine capable of stripping every-
thing in its path. It is at this point that the experienced archaeologist realizes that
most of his field camp may soon disappear. 

As the wind picks up, a frenzied effort to protect the camp begins. Tent pegs
are reinforced with whatever rocks are nearby, gear is stashed in a pile behind any
feature that may act as a windbreak, all the while sand and grit become airborne
and attack any exposed part of the human body. The very fortunate who survive
the onslaught relatively intact are not, as might be expected, jubilant. If by
chance they had placed their field camp in a canyon bottom or on a nearby slope,
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they are about to discover that the true fury of these storms arrives in the form
of torrents of water that has fallen on the flat uplands above. Relatively quickly
the currents will flow into a channel or arroyo that drains into a canyon—their
canyon—and will carry away to the next county whatever the winds haven’t
already demolished. 

An archaeologist quickly learns that when buying a tent, the shopping list
must include an extra set of poles. Another strategy I have used for years is to buy
two inexpensive tents—one to set up and camp in and the second to keep in its
box as insurance against disaster. In the unlucky event that the first tent is ripped
to shreds by the wind, there is still a spare one to use as shelter for the remain-
ing nights of the field season. 

Fortunately, not all thunderstorms have devastating consequences. Meteor-
ologically more normal events, usually occurring weekly in the summer, begin
with a darkened sky and lightning, lots of lightning. These storms are as preva-
lent on the High Plains today as they were when the rock art discussed in this
book was made and, as the reader will learn, I believe that lightning and thun-
der played a significant role in the placement of some rock art sites and on the
choice of subject matter inscribed there. This is particularly true of the basalt
dikes that crisscross the grasslands along the Colorado and New Mexico border
east of Spanish Peaks and appear to have been magnet locations for both light-
ning and rock art. 

The herds of big game animals that inhabited the region’s open steppes had
an equally formative effect on the character of the rock art imagery. Buffalo,
antelope, mule deer, whitetail deer, elk, and bighorn sheep were all abundant on
the High Plains, and, since they played such an important role in human subsis-
tence, it is not surprising that all of these species are depicted in the rock art of
their human hunters. In the pages that follow, the reader will learn that images
of these herd animals frequently occur in groups that are associated with small
human figures who appear to be driving them into nets or traps.

I have called this book Thunder and Herds, a reworking of the title of Zane
Grey’s novel The Thundering Herds which alludes to the thunder-like sound
made by the pounding hooves of a buffalo herd in flight. Both elements—the
thunder and the herds—were important constituents of life on the High Plains
as experienced by prehistoric, rock-art-making inhabitants. The novel was made
into two motion pictures, the best known directed by Harry Hathaway and
released in 1933. In this version Randolph Scott portrayed a buffalo hunter who
helped Plains Indians stop (at least temporarily) the decimation by hide hunters
of local buffalo populations. Although the movie was filmed in the Lamar Valley
of Yellowstone National Park, partly because that was the only locality with cred-
ible numbers of buffalo, the intent was to illustrate the size of the herds extant
on the High Plains 100 years earlier. 
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Because I have worked for many years at the Piñon Canyon Maneuver Site
in southeastern Colorado, the emphasis in this book is on the region that sur-
rounds that facility and its extensive body of rock art. My team and I have done
in-depth recording of several dozen rock art localities at the Maneuver Site,
building in the process a substantial collection of comparative information that
I have used as a framework for analyzing the imagery and patterns of the rock art
inventory of the High Plains region. 

I have discovered during my years as a rock art researcher that it is often nec-
essary to visit a site in order to understand it. So, while I would have liked to say
more about the rock art of western Kansas and the panhandles of Texas and
Oklahoma—and I have had access to the records and photographs from a con-
siderable number of sites in these states—both my firsthand knowledge of the
rock art and my discussion of it in this book are limited. 

The judgments that archaeologists make about the meaning and purpose of
the rock art they investigate depend largely on the ideas they bring with them to
a site. For instance, some researchers focus on individual rock art images and
compare them to rock art figures at another site. This method of rock art analy-
sis—called the iconographic approach—is interesting, but not nearly as fruitful as
an examination of a site within its physical context or setting. I call this fixation
with the images at a site to the exclusion of its surroundings the blinder syndrome.
A person who examines a rock art site through a camera lens but overlooks the
site’s archaeological remains is ignoring a potentially valuable source of tempo-
ral, cultural, and behavioral information and therefore can be said to be wearing
blinders (Figure P.1). 

The basic premise underpinning my research and reflected in this book is
that rock art sites are first and foremost archaeological sites. They are indeed
places where people left images on rocks, but the rock-art-making activities were
embedded in patterns of living that often become apparent by an analysis of the
artifacts and features discarded at the site. Sometimes the associated artifacts and
features described in this book have been found through excavation, but in most
instances they have been recovered from site surfaces. I have discovered that it is
as instructive to analyze the chipped stone debitage and ceramics at a rock art site
as it is to examine the same material at a site where rock art is not present.
Artifacts such as obsidian flakes from New Mexico’s Polvadera Peak are telling us
the same thing, whether they are found at a rock art site or on a lithic scatter site:
that the individuals who left them were engaged in the same interaction spheres. 

A second premise underlying my research is that ethnographic sources can
contribute significantly to an understanding of rock art sites. By the term ethnog-
raphy, I mean more than written records. Items preserved by, actively used by, or
depicted by traditional sources, such as apparel that has changed very little
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through time, may also be represented in rock art. Many painted artifacts, such
as robes, tipi covers, and ledger drawings, as well as early photographs, often con-
tain clues to the contexts in which items depicted in rock art panels may have
been used.

My approach to rock art research and interpretation is not meant to dimin-
ish in any way the importance of rock art sites to American Indians. Indeed, for
many Native peoples such sites are permeated with power because their elders

FIGURE P. 1. A rock art researcher with "tunnel vision" sees only the rock art
and not the rest of the site. Illustration by Davíd Joaquín.
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prayed there and their prayers survive in the surrounding rocks and soil. Because
I am not part of this tradition, I have not received the spiritual preparation that
would permit me to engage a rock art site from this perspective. My Native col-
leagues recognize, however, that even though I can only approach a site in terms
of my own background and education, I support the right of those who are spir-
itually prepared in Native traditions to visit rock art sites for their own purposes. 

From the vantage point of my long experience as an archaeologist on the
High Plains, the advice I would offer to a student who is on the threshold of a
career in archaeology and wants to do rock art research is this: learn as much as
you can about how to be an excellent field archaeologist; consider the entire
archaeological record of a region to be relevant, because the remnants left behind
by prehistoric humans reflect their use of landscapes and not just rock art sites;
explore ethnographic sources for information about the lifeways, beliefs, and
forms of graphic expression of historic-era tribal peoples; and resist the impulse
to focus exclusively on an iconographic comparison of rock art figures. 

I also think that it would be a good idea to prepare for the worst by buying
two tents and an extra set of tent poles.



The High Plains—for many, the name evokes scenes in Hollywood westerns
of rolling tumbleweeds and blowing dirt. Others think of the High Plains as

the endless flat landscape that must be crossed before travelers from the East arrive
at the Rocky Mountains for their summer vacation. For some who live there
today, the High Plains are a source of the nutritious short grass that feeds their
herds of cattle. For the American Indians who lived there for millennia, the boun-
tiful resources of the High Plains sustained life in all of its dimensions: nutrition-
al, social, and spiritual.

Rock art is a graphic form of expression left by the prehistoric peoples of the
High Plains that celebrates their web of existence, and it is the subject of all sub-
sequent chapters of this book. But before I can begin my discussion of the
region’s rock art figures, the localities where they occur, and their possible mean-
ing, there is other ground I must explore in this chapter, some physical and some
intellectual.
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THE PHYSIOGRAPHY OF THE CENTRAL HIGH PLAINS

The High Plains constitute an upland region that begins just east of the great
Rocky Mountain chain and ends at the 100th meridian, another name for an
imaginary line passing from the North to the South Poles and widely known in
North America as “the place where the West begins.” Located in the rain-shadow
of the mountains to their west, the High Plains are significantly drier than the
tall grass prairies to their east.1 The rock art discussed in this book occurs in the
portion of the High Plains between Colorado Springs, Colorado, and Wagon
Mound, New Mexico (Figure 1.1), a region I often, although not always, refer to
as “the central High Plains.” Compared with other parts of the High Plains, the
physical features of this central area are less uniform, due to the geologic history
and subsequent biotic diversity of the Platte River basin in the north, the
Arkansas River basin in the middle, and the Canadian River basin in the south. 

FIGURE 1.1. Map of the Central High Plains. Illustration by Davíd Joaquín.



In prehistoric times, millions of pronghorn, bison, deer, and elk—the big
game animals needed to support a successful hunting economy—roamed this
high, flat region (Figure 1.2). Before Europeans arrived, bringing the horse with
them, it was difficult for a hunter on foot to capture these grazing species in any
significant numbers. Then as now, in wide open terrain, game animals rely on
their eyesight and sense of smell to detect predators, and they simply run away
when hunters approach.

To be successful in the pre-horse era, hunters searched for game in broken ter-
rain—landscapes where ridges, hills, arroyos, and canyons provided protective
cover and allowed them to approach animals stealthily, without being detected.
Although such settings occur along river courses on the open plains, they are more
common at the borders or edges of flatlands, where erosion and runoff have dis-
sected and remodeled the landscape into animal- and hunter-friendly habitats. It
is the juxtaposition of these features that offered prehistoric hunters optimal con-
ditions for heavily exploiting faunal resources, a fact attested to by the archaeolog-
ical evidence found there. These locations are also the places where rock formations
are exposed and, not surprisingly, where hundreds of rock art sites were created.

The canyons are perhaps the most spectacular landforms in the region.
Purgatoire Canyon, known locally as the Picket Wire, reaches depths of 100
meters below the surrounding uplands (Figure 1.3). Intersecting canyons like
Van Bremer Arroyo or the Chacuaco Creek Canyon, where water flows only
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FIGURE 1.2. Hundreds of square kilometers of the High Plains are flat. Note the
ridge of hills in the far distance in this photograph. Photograph by Lawrence Loendorf.



intermittently, are relatively shallow and dirt-sided along their upper reaches, but
farther downstream they are transformed into twisting, narrow sandstone chan-
nels. Where the upper end of Van Bremer Arroyo traverses the Piñon Canyon
Maneuver Site, it is easily crossed by vehicle or on foot, but it has been trans-
formed into a steep-sided canyon that is more than 80 meters deep by the time
it meets the Purgatoire.

The slopes of arroyos and canyons provide good habitat for two species of
juniper that offer nesting cover and food for songbirds. Species of willows and
cottonwoods border the watercourses, where their roots can access subsurface
moisture, and they provide good browse for whitetail and mule deer, bighorn
sheep, as well as porcupines and rabbits. Roosting and nesting birds also find
food and shelter in their foliage. Predators follow their prey, so it is not surpris-
ing that coyotes, bobcats, and mountain lions are also common in these dissect-
ed habitats. Black bears are found in the area today, and grizzly bears were fre-
quent inhabitants in the past.2 With their rockshelters, caves, overhangs, and
twists and turns, the canyons of the central High Plains provided ideal shelter
and subsistence opportunities for prehistoric hunting peoples. A fascinating
archaeological record and more than 300 rock art sites have already been record-
ed, and there is undoubtedly much more rock art remaining to be discovered.3

The Colorado Piedmont and the Raton Section are other physiographic fea-
tures of the central High Plains with exposed surfaces suitable for rock art. The
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FIGURE 1.3. Overview of Purgatoire (Picket Wire) Canyon.
Photograph by Lawrence Loendorf. 



uneven topography of the Piedmont, just west of the Plains, is defined by ridges,
steep-sided bluffs, flat mesas, and conical hills. Its most conspicuous feature, the
Palmer Divide, separates the Arkansas and South Platte Rivers. Cresting at an
elevation of 7600 feet (2300 meters), the divide is approximately 1500 feet (455
meters) higher than Colorado Springs and more than 2000 feet (610 meters)
higher than Denver.4

To the south, the Piedmont blends into the Raton Section, a landscape
defined by volcanic activity last occurring 14 million years ago. During tectonic
episodes in which magma was forced upward, the existing bedrock was fractured,
and a series of fissures filled with molten rock was created below the earth’s sur-
face.5 Geologists use the terms basalt dikes and stocks to describe the reservoirs of
cooled magma that occur across southeastern Colorado. These long, steep-sided
ridges extending for as much as 15 kilometers are a lesson in the earth’s geologi-
cal history. Formed over eons during the same period of vulcanism that created
the Spanish Peaks—the primary mountains in the Sangre de Cristo range to the
west of the central High Plains—the subsurface cavities in the dikes were
exposed by erosion, revealing spectacular formations that look like the backbones
of ancient reptilian creatures, appearing and disappearing below the surface of
the landscape. Igneous rock formations like the Hogback at the Piñon Canyon
Maneuver Site are more resistant to erosion than the softer sandstones in the
region, and the many large clusters of petroglyphs at such locations undoubted-
ly owe their survival to the density of the bedrock.

Although basalt dikes can be as much as 10 meters high in some places, their
protruding porcine ridgetops can be less than a meter wide (Figure 1.4). Walking
along the tops of these narrow ledges requires courage, not just because of their
height and steep sides, but because the once molten basalt has fractured into
blocks or chunks as it has weathered. A climber often discovers cavities where
blocks have dislodged, creating an uneven path that is nerve-racking to negoti-
ate. The missing blocks have tumbled down the dike’s sloping sides; some of the
larger blocks roll to the bottom of the ridge, while others stop part way down,
forming barrier walls.

Another force of nature, lightning, has had a formative effect on the struc-
ture and character of these dikes. National Weather Service statistics reveal that
the number of cloud-to-ground lightning strikes in a recent five-year period in
Colorado counties is highest in Las Animas County, the location of the Piñon
Canyon Maneuver Site. Its total of 35,800 strikes per year is greater than in any
of Colorado’s other 63 counties,6 25 percent higher than in El Paso County,
which had the second highest level, and 80 percent higher than the statewide
county average of 6610 strikes per year. While there are undoubtedly many fac-
tors responsible for the meteorological conditions producing lightning, one that
is pertinent here is the fact that the high iron content in basalt dikes such as the
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Hogback acts as a magnet. The electrical charges striking the dikes have such
force that they can fracture the basalt into heat-reddened shards. As might be
imagined, the susceptibility of the dikes to lightening strikes has had important
cultural implications for the location of rock art sites.

THE CLIMATE OF THE CENTRAL HIGH PLAINS

The ecological characteristics of the High Plains are determined by another set
of dynamic forces encapsulated in the words climate and weather. A locality’s cli-
mate is the result of the interaction of its place on the earth in terms of distance
from the equator and the North and South Poles (latitude) and its relationship
to geographical features such as mountains and coastlines. Altitude—height
above or below sea level—is another conditioning variable.

The climate on the central High Plains today can be characterized as tem-
perate. There is considerable sunshine; in fact, approximately 300 days of the
year are more sunny than cloudy. Invariably there is some kind of daily wind,
usually resulting from cool mountain air flowing from the west and interacting
with warmer air on the flats. During the warmer months, the winds are strongest
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FIGURE 1.4. Looking down from the top of one of the many
dikes in southeastern Colorado. Photograph by Lawrence Loendorf.



in the mid-morning and evening. Weather conditions during the winter are less
amiable, especially when “blue northers” bring blizzard conditions and heavy
snow may accumulate up to several meters deep. These snowstorms can present
life-threatening challenges, especially for newborn ungulates in the spring, but in
most instances temperatures improve within a day or two and the reemergence
of the sun initiates the melting process.

As I have noted, the other predictable, disruptive weather phenomena are
thunderstorms. Although these result from weather patterns approaching from all
directions, in mid-summer, thunderstorms most commonly arrive from the south-
west, bringing lightning and heavy rain. Occasionally they cause flash flooding, as
the normally dry arroyos fill with rushing water, making passage to the opposite
bank impossible. Summers can be extremely hot, with sustained periods of high
temperatures. During July and August it is not unusual for the temperature to
reach 90 degrees Fahrenheit for 40 to 50 consecutive days, although sunset brings
some relief and nighttime temperatures usually cool off to comfortable levels.

A Reasonable Question

A reader might reasonably ask, What does knowledge of the landforms and biot-
ic communities of the central High Plains contribute to an understanding of cul-
tural expressions such as rock art? The answer to this question begins with intel-
lectual developments in archaeology during the 1970s and 1980s, when archaeol-
ogists became aware of the emergent field of ecology and its stress on the intercon-
nectedness of natural forces and biological species. Attempts to explain what hap-
pened in the past began to include the recognition that a network of ecological
factors and biological agents strongly influenced not only what life forms, includ-
ing humans, were present in specific biotic zones, but also how they behaved. In
prehistoric times this interrelatedness operated on the High Plains as much as it
did in the Valley of Mexico or in the eastern woodlands of the United States.
Addressing questions about why rock art occurs on the basalt ridges and canyon
walls of the High Plains, what that rock art reveals about the people who made it,
and why they created it, must therefore begin with a consideration of the charac-
teristics of the natural world in which prehistoric peoples were integrated. 

ROCK ART RESEARCH ON THE CENTRAL HIGH PLAINS

Several summaries present the history of archaeological research on the central
High Plains, but in none of them is rock art research given the attention it
deserves. I hope to remedy this oversight by presenting here an overview of pre-
vious rock art research in the region.7 It seems intuitively obvious that rock art
in the West would be most frequently found in the great swath of the Rocky
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Mountains and intermountain basins that runs north-south through the region.
After all, that is where the majority of exposed rocks are located. While it is true
that many rock art sites are found in these regions, when the numbers are tal-
lied—as any local rancher will attest—southeastern Colorado’s canyon country
and northeastern New Mexico’s volcanic terrain contain the greatest concentra-
tion of rock art sites on the central High Plains. This fact was recognized as early
as the 1930s by Etienne B. Renaud, a French professor of languages at the
University of Denver, who was one of the most colorful and industrious of
Colorado’s early archaeologists (Figure 1.5). Often accompanied by his students,
Renaud roamed widely across the western mountain states from northern New
Mexico to central Wyoming in search of sites.8

Two other adventurous spirits from Columbia University, Haldon (Hal)
Chase and Robert Stegler, set off on the High Plains Archaeological Expedition
in 1949. After establishing their first field camp near the Purgatoire River in
Chacuaco Canyon, they went looking for a site to dig. According to their field
notes, their discoveries included very rough roads (and continual flat tires), lots
of mosquitoes, a few tipi rings, and several rock art sites that Chase photo-
graphed. The photographs and site locations are archived at the University of
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FIGURE 1.5. Etienne Renaud at site 5PE62 in Turkey Creek, Fort Carson,
Colorado. The two red deer figures are examples of the Purgatoire Painted
style. Photograph courtesy of the University of Denver Museum of Anthropology. 



Denver, where they are available for study. Chase and Stegler are better known
for their excavation later that summer at the Snake Blakeslee site on the Apishapa
River, where they also recorded the associated rock art panels. In 1951, Hal
Chase took a teaching job at Trinidad State Junior College and found there a fac-
ulty that was supportive of his archaeological interests.9

Throughout the 1940s and 1950s, Norman W. Dondelinger, the head of the
Natural Science Department at Trinidad State, and Robert M. Tatum, of the
United States Naval Academy, interviewed landowners and artifact collectors in the
area, hoping to locate more archaeological sites. These two researchers were prima-
rily interested in non-rock-art archaeological sites and published the results of their
efforts primarily in Southwestern Lore. But Tatum was so impressed by the region’s
many well-made petroglyphs that he wrote a separate paper describing them.10

Galen Baker, an instructor in archaeology at Trinidad State Junior College,
continued the local tradition of studying rock art and also documented other
aspects of the archaeological record. In a paper presented at the 1964 annual
meeting of the American Anthropological Society, Baker defined a tentative rock
art chronology for southeastern Colorado, based on techniques of manufacture,
rates of erosion, and differential varnish accumulation on selected petroglyphs.
Unfortunately, the paper was never published, but it was cited by Robert
Campbell, then a graduate student at the University of Colorado (CU). Since
Campbell’s primary goal was to establish an archaeological taxonomy for south-
eastern Colorado, he dug deep trenches into such sites as Medina rockshelter in
the Chacuaco drainage. Based on his excavations at this and dozens of other sites
in the inaccessible canyon country, Campbell developed a detailed chronology of
post-Archaic changes in material culture and also recorded the rock art he
encountered during his fieldwork.11

During the 1960s, academically based archaeologists throughout the coun-
try were focused on the classification of artifacts and sites and the development
of chronological sequences. Because a similar temporal ordering of rock art was
not then possible, researchers tended to concentrate on non-rock-art cultural
resources. Viewed against the background of the preoccupations of the times,
Campbell’s inclusion of rock art in his research is all the more remarkable,
although there were so many rock art sites in southeastern Colorado it would
have been difficult for him to ignore them. 

University of Colorado anthropology professor David Breternitz was an
important figure in High Plains rock art research in the 1960s and 1970s. Even
though he was not an active rock art recorder, Breternitz’s strong support of stu-
dent research was a factor in the successful efforts of Robert Campbell and CU
students Robert Burton and William Buckles, who each wrote master’s theses
on rock art. Burton completed an innovative study of the images at Dinosaur
National Monument in the northwestern corner of the state which included
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factor analysis—a statistical method that correlates similarities in a sample.
Buckles’s more traditional study recorded and analyzed the rock art at Medicine
Creek Cave in the Black Hills of eastern Wyoming, and he later incorporated
rock art analysis in his dissertation research on Ute prehistory in Colorado’s
Uncompahgre Plateau region.12

Fortunately for regional rock art studies, Buckles continued to do rock art
research during his long career at the University of Southern Colorado in Pueblo.
He was also a strong supporter of the Colorado Archaeological Society (CAS), a
group of professional and avocational archaeologists who have worked together on
field and laboratory projects in Colorado for the past 70 years.13 On many of these
projects, CAS researchers worked side by side with government and university
archaeologists, excavating sites where no rock art was present. At other sites where
rock art occurred, such as Hackberry Springs, in Baca County, Colorado, CAS
teams not only recorded the rock art, but tried to develop a tentative chronology.14

The Pueblo and Denver chapters of the Colorado Historical Society have long
had an interest in recording regional rock art sites. Sometimes they have been
involved in organized projects like the one led by Ken Andresen in 1994, which
recorded the Hicklin Springs site in Bent County, and at other times members
have worked independently. John and Daphne Rudolph, who visited dozens of
sites deep in the canyons of southeastern Colorado, personify those in the loner
category. In the course of their monumental effort, the Rudolphs took thousands
of photographs of rock art images and later donated their large collection of color
slides to the Colorado Historical Society, where it can be accessed by researchers.

Interest in avocational rock art studies is often stimulated by an energetic
researcher who attracts a local following. Such a figure in southeastern Colorado
was Bill McGlone, a retired engineer living in La Junta who developed a deep
interest in rock art. Early in his research he believed that some petroglyphs were
expressions of an ancient writing system, but over time his interest shifted to rock
art that related to solstice and equinox marking. While many of McGlone’s ideas
are not consistent with those of professional archaeologists, his research was char-
acterized by a commitment to the scientific method and a search for ways to val-
idate (or invalidate) his findings.15

Prior to the establishment of the boundary separating southeastern Colorado
and northeastern New Mexico, mobile hunter-gatherer groups moved through
and exploited the resources of the very large region now located on both sides of
the state borders. Nancy Robertson, a historian and rock art enthusiast in Raton,
New Mexico, has an immense knowledge of the archaeological sites and clusters
of rock art images created by prehistoric peoples in this area. Over a number of
years, she has recorded dozens of sites, kept meticulous records, and developed
innumerable friendships with the area’s ranchers on whose lands many of the
sites are located. New Mexico archaeologist Joseph Winter relied extensively on
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Robertson’s records when he directed a cultural resource survey of the Dry
Cimarron River region in northeastern New Mexico.16

Despite the extensive knowledge base that had been developed about rock
art in southeastern Colorado and northeastern New Mexico, until recently sites
in these areas were barely mentioned in important regional overviews.17 The vis-
ibility of rock art resources increased once the United States Army purchased and
consolidated the seven ranches that, since 1983, have made up the Piñon Can-
yon Maneuver Site. Archaeologists have found and recorded 150 rock art sites
there,18 some containing several hundred petroglyphs. 

Initially, the University of Denver (DU), under the direction of southwestern
rock art specialist Sally Cole, was responsible for cultural resources research at the
Piñon Canyon Maneuver Site. Cole identified the basic rock art styles at the mil-
itary facility and established a solid base for future research. In 1987–88, I led a
team from the University of North Dakota that completed intensive recording
and analysis at seven Piñon Canyon rock art sites. In the following year, another
five sites were recorded in conjunction with test excavations to expose buried pet-
roglyph panels. The goal of the combined research at Piñon Canyon was to com-
pletely record the sites and to date the petroglyphs. As described in more detail
later in this chapter, relative and chronometric methods for estimating the age of
the rock art provided the data used to establish a regional rock art chronology.19

A number of rock art projects have been undertaken in adjacent areas since
research first began at Piñon Canyon. An important study by Peter Faris applied the
Piñon Canyon chronology to other sites in southeastern Colorado and confirmed
that its relevance was region-wide. Several recent projects, including a survey in the
Comanche National Grasslands of the Purgatoire Canyon bottom, revealed large
numbers of rock art sites.20 These include an excellent example of Rio Grande–style
rock art and many other images. One site, described in the archaeological journal
Antiquity by University of Colorado graduate student Mark Mitchell, contains
depictions of horses wearing armor.21 In another important study, Ralph Hartley
and Anne Vawser examined the relationships among the region’s rock art sites, rock-
shelters, architectural features, and grinding surfaces.22 Using a series of statistically
derived polygons containing these variables, the authors determined that rock art is
more frequently found in the Purgatoire River bottom in association with bedrock
metates than on the uplands at the Piñon Canyon Maneuver Site. Their approach
allows investigators to ask why this difference occurs in more than one locality and
permits the formation of hypotheses based on an examination of sites like the Red-
tail Rockshelter (discussed in Chapter 4), where a spatial separation occurs between
the rock art and an activity area where grinding took place in the past. I use a more
traditional approach in this book, placing rock art in its temporal and spatial frame-
works, not just considering the association between surface sites and architectural
remains, ground stone tools, rock art, and rockshelters.
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Anne Whitfield, a
member of the recently
formed Colorado Rock
Art Association, which is
a chapter of the Colorado
Archaeological Society,
has directed several field
excursions to record rock
art on the Comanche
National Grasslands (Fig-
ure 1.6). Students have
also begun to present
papers and publish studies
of rock art in the central
High Plains, a develop-
ment promising that more
will soon be known
about the region’s im-
pressive rock art endow-
ment.23

CULTURAL CHRONOLOGY OF THE CENTRAL HIGH PLAINS

Over time, what was once a single regional classification of archaeological sites
on the central High Plains has become less uniform. In a 1999 study of south-
eastern Colorado, a revised classification of sites in the Arkansas River basin was
developed by archaeologists Steve Kalasz, Christian Zier, and Mark Mitchell.24

Since the majority of the rock art sites I discuss in this book occur within this
region, I have chosen to use it in this book (Table 1.1). The system is sufficient-
ly general to account for most of the variation in the archaeological record, and
it has facilitated my efforts to place rock art into a cultural chronology. 

It is at this point that rock art book authors usually list the cultural histori-
cal divisions and subdivisions of their region of interest. In my experience, how-
ever, readers tend not to absorb a sequence of phases and dates—such as “the
Apishapa (A.D. 1050–1450) and Sopris (A.D. 1500–1200) are subdivisions of
the Diversification Period (A.D. 1050–1450)”—when this information is pre-
sented independent of a discussion of the rock art and the dirt archaeology asso-
ciated with these cultural historical units. I have chosen instead to arrange my
discussion in more-or-less chronological order and to embed, as an example, a
discussion of the rock art of the Archaic Period within a broader review of the
regional variation in Archaic lifeways as understood from site excavations. Just as

FIGURE 1.6. Anne Whitfield with pin flags for vol-
unteers to place at rock art panels. Photograph courtesy
of Cheryl Damon. 
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dirt archaeologists increasingly include rock art studies as a complementary data
set in their survey and excavation reports, I have reversed the focus and incorpo-
rated as much archaeological information as possible about each of the rock art
sites that I describe in subsequent chapters.25

Nonetheless, I believe that it will be useful to present a brief cultural
overview for readers who are unfamiliar with the region’s history. Prehistory
begins on the High Plains at the end of the Pleistocene, when the glaciers in the
mountains to the west retreat. During the Paleo-Indian stage, the earliest inhab-
itants hunted mammoths and large bison with atlatls and darts tipped with pro-
jectile points whose names—Clovis, Folsom, and Scottsbluff (see Table 1.1 for
dates)—are well known. In fact, the original discoveries of these projectile points
occurred at sites on the High Plains. 

TABLE 1.1. HIGH PLAINS CULTURAL SEQUENCES

Southeastern Colorado North-Central New Mexico

Cultural Taxon Temporal Range Cultural Taxon Temporal Range

Protohistoric Period A.D. 1450–1725 Jicarilla Phase A.D. 1750–1880

Diversification 
Period

A.D. 1050–1450 Cojo Phase A.D. 1550–1750

— Apishapa Phase A.D. 1050–1450 Cimarron Phase A.D. 1250–1300

Ponil Phase A.D. 1100–1250

— Sopris Phase A.D. 1050–1200 Escritores Phase A.D. 900–1100

Pedrogoso Phase A.D. 700–900

Developmental
Period

A.D. 100–1050 Vermejo Phase A.D. 400–700

Late Archaic Period 1050 B.C.–
A.D. 100

Late Archaic 
notched projectile 
points

1850 B.C.–
A.D. 400

Middle Archaic
Period

4050–1050 B.C. San Jose Phase 3250–1850 B.C.

Early Archaic Period 6850–4050 B.C. Bajada Phase 4850–3250 B.C.

Jay Phase 5550–4850 B.C.

Plano Period 8300–6850 B.C. Plano Period 8300–5550 B.C.

Folsom Period 8900–8300 B.C. Folsom Period 8900–8300 B.C.

Clovis Period 9550–8900 B. C. Clovis Period 9550–8900 B.C.

Pre-Clovis Period > 9550 B.C. Pre-Clovis > 9550 B.C.
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Following the Pleistocene period, the onset of very hot and dry conditions
had a direct effect on the High Plains. The large Ice Age mammals, the mainstay
of Paleo-Indians, began to die off, and the diet of peoples depending on these
species changed to a variety of plant foods, supplemented by smaller game ani-
mals. The Archaic stage, divided into Early, Middle, and Late segments, is the
long period that designates this changing lifeway. The hot climate in the Early
Archaic was particularly difficult for High Plains people, and the region was
largely abandoned in favor of cooler and more humid locations in nearby moun-
tains. During the Middle Archaic, groups returned to the region, living in the
many rockshelters along the canyons and arroyos. Their sites contain large num-
bers of manos and metates which were used to grind dozens of different plant
foods. By the Late Archaic, increasing numbers of deer and antelope bones in
shelter deposits suggest a greater reliance on hunting.

In the Developmental Period of the Late Prehistoric stage, open-air sites
increased as people built small, rock-walled houses on the canyon rims or along
arroyos. Both the bow and arrow and ceramics were introduced during this
period. As the name implies, the subsequent Diversification Period was a time
of regional specialization. During the Apishapa phase, population increased
along the major rivers, where corn and beans were grown in small garden plots.
Small villages could include as many as 25 to 30 houses made of dry-laid sand-
stone slabs with brush roofs. About 500 years ago the inhabitants of these vil-
lages are believed to have moved east, becoming identified as the Pawnee In-
dians of Kansas and Nebraska. 

Apache groups moved onto the High Plains in the Protohistoric Period, liv-
ing in hide-covered tipis. After the arrival of the Spanish and the introduction of
the horse, the region became home to the Comanche, Cheyenne, Kiowa, and
other nomadic tribes. Each of these cultural entities, from Middle Archaic
groups to Historic-era tribes, made their own distinctive rock art.

A Glossary of Pertinent Terms

Like many research specialties, the study of rock art operates with a vocabulary
that needs to be defined. While it is obvious that a rock art site is a “place where
rock art is found,” the conventions used to define the site’s boundaries can vary
from one investigator to another. Since much of my research has been conduct-
ed on the Piñon Canyon Maneuver Site, the site definition I use for cultural
remains has been developed for that locality: “a cultural resource site is the loca-
tion of past human activity with physical traces of that activity in the form of
artifacts or features.” More specifically, a prehistoric site is “a locality with five or
more unmodified chipped stone flakes or a single tool associated with one or
more unmodified flakes distributed in such a manner that no artifact is more
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than 20 meters from the next nearest artifact.” A location with a known buried
component also qualifies as a site regardless of the number of surface artifacts
that may be present. Similarly, any surface feature or prehistoric rock art locality
is considered to be a site, whether or not it is associated with artifacts. 

Clearly, the preceding definitions are extremely restrictive, and their use
results in the creation of a larger number of sites than would a less inclusive set
of criteria. On the other hand, it must be remembered that surface artifacts are
included in the definition, so while there may be a 20-meter interval between the
rock art elements on a canyon wall, there are often surface artifacts and features
connecting one group of rock art figures with its neighbors. In these situations,
the site definition criteria can lead to the identification of such unmanageably
large sites that archaeologists use naturally occurring boundaries, like a stream or
the edge of an arroyo, to limit the size of their sites. 

The definition of a rock art panel is more straightforward. Panels are “rock
surfaces containing images that are oriented, for the most part, in one direction.”
The definition of a rock cleavage plane is, however, more technical: “When the
direction or plane of the surface changes significantly, the surface is considered a
new panel.” This criterion can become confusing when an image extends around
the corner formed by the meeting of two sides of a rock or when images cover
the entire surface of a rounded boulder. These problems are usually dealt with in
the field by creating schematic sketches of a panel’s orientation.26

The most ambiguous term used in rock art research is style. For some archae-
ologists, the word simply refers to the attributes or general characteristics of the
rock art they study. I use the term more restrictively to designate a group of sim-
ilar images and motifs that are found within a recognized geographical region
and a specific time period. My definition of rock art style is, therefore, the equiv-
alent of an archaeological phase.27

Dating Rock Art

One of the initial goals of archaeological research is to identify the contemporane-
ous artifacts, features, and sites in a region. Once temporal control has been estab-
lished, patterns of stasis and change through time can be identified, and the ques-
tion of why such patterns exist can be addressed. Establishing chronological con-
trol can involve two different kinds of analysis: if material remains from the past
can be dated using physical processes, then the effort to establish a temporal
sequence is accelerated. If, on the other hand, few appropriate techniques are avail-
able to date some classes of artifacts, such as petroglyphs, then sequencing usual-
ly begins with a process of intellectual housekeeping referred to as classification. 

Temporal control of the rock art on the central High Plains began with the
development of a structure of categories for classifying the petroglyphs at the Piñon
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Canyon boulder sites.28 The assignment of petroglyphs to specific categories was
based on a set of variables that included image size and the size of the panel in
which figures occurred, the percentage of the panel surface covered by rock art, the
depth of the petroglyphs, a relative estimate of the degree of varnish cover, and, of
course, the shape or form of each petroglyph element. Written criteria developed
for descriptive categories, such as circles or curvilinear meanders, were strictly
applied, and once it was decided that the system accounted for all known variabil-
ity, a series of figure types was established, at first primarily for abstract images. 

Workable typologies are useful for a variety of tasks. Foremost is the compar-
ison of petroglyph types from one site to another as the first step in developing
regional petroglyph and pictograph styles. Seriation is another useful procedure
which takes place after the development of rigorous types. Seriation has been
used to establish regional rock art chronologies in several parts of North
America.29

SERIATION

A basic assumption of seriation is that artifact types, in this case categories of
rock art figures, have the equivalent of a life cycle. The frequencies of a type such
as circular forms will be low at point-A in time, then gradually increase to max-
imum popularity at point-B, and begin to decrease as another type, introduced
at point-C, begins its own ascending trajectory. As I have noted, written criteria
for classifying individual petroglyph forms were established and followed as the
elements were assigned to types. The completed typology provides a vocabulary
for discussing and quantifying the petroglyphs at the sites and for comparing
them, either by individual category or as percentages of types within the com-
plete inventory, to the rock art record at other sites.

In developing the original seriation, I based the larger curvilinear and recti-
linear categories on Heizer and Baumhoff ’s research. I placed the circles and cir-
cular shapes of types A and C in a curvilinear category, and the square and rec-
tangular forms of types F and H into a rectilinear category (Table 1.2).30 In
recent years, Nevada and California researchers have challenged the accuracy of
the curvilinear and rectilinear categories, but this does not invalidate the High
Plains seriation, which is based on the increase in quadrupeds and anthropo-
morphs through time rather than a change in the abstract categories.31 To create
the seriation, the petroglyphs at each site were assigned to a motif, placed in their
respective types using the classification criteria, and converted to percentages of
all of the motifs at the site (Figure 1.7). 

Frequency seriation has its limits, however. Meaningful patterns of change
through time can only be produced in a relatively small geographic area whose
cultural development has been homogeneous. Because archaeologists believe—
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based on the absence of any evidence of new populations in the region—that the
interval between the Archaic and the Late Prehistoric periods on the central High
Plains was a relatively stable time, the historical arrangements of data that seri-
ation provides are likely to be accurate. 

Inconsistency is the greatest problem encountered in developing a rock art seri-
ation. If more than one researcher is responsible for coding petroglyph figures, one
person’s interpretation of “interconnected lines” might be classified by someone else
as a “stick anthropomorph.” Even though the criteria for each element in my typol-
ogy are unambiguous, bias has still affected the act of classification, particularly on
those occasions when I was accompanied by other researchers whose views influ-
enced mine. 

Another problem is related to the necessity to make changes or additions to
the list of element categories in a typology. For example, as time passed I realized
that the figures I had originally classified as “intersecting lines” were actually bird
tracks and, as such, they had to be removed from the “rectilinear types” category in

TABLE 1.2. HIGH PLAINS SERIATION CATEGORIES AND MOTIFS

Seriation
Category

Types
Combined 

for Seriation
Motifs within Types

Curvilinear Type A Circle, u-shape, curved line, wavy line, curvilin-
ear meander, curvilinear meander with enclosure, 
connected circle, rayed circle, spiral, curving rake 

Type C Bisected circle, circled line, tailed circle, spoked-
circle, and concentric circle

Amoebas Type E Amorphous pecked shapes

Rectilinear Type F Square/rectangle, bisected line, bisected rectan-
gle, bisected rectangular grid, rectangular form, 
rectangular form with enclosure

Type H Cross, straight line, parallel series, intersecting
line, and rake with square form

Dots Type D Dot, grid of dots, and pattern of dots in abstract
forms

Quadrupeds Type J Quadrupeds undifferentiated for the seriation

Anthropo-
morphs

Type K Anthropomorphs including stick and more sub-
stantial figures 

Other Unassigned Bird and ungulate tracks, and other forms not in 
the typology 
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the seriation and placed in the class designated as “other.” Reclassification was not
a serious problem in my seriation because few elements were added or reassigned,
but if a site (and therefore the sample size) is small, then the percentages of element
types will change somewhat with the addition or deletion of only a few figures. 

Despite the preceding issues, the seriation of High Plains rock art traditions
from the Archaic through the Late Prehistoric Periods provides an excellent
overview of changes in element representation through time (see Figure 1.7). It
is important to recognize that the seriation includes sites from the Middle
Archaic though the Diversification Period. I placed sites into the regional
chronology based on those that have relatively good temporal control, such as
Zookeeper. Once a site like Zookeeper was seriated, I could use it to assign sites
with similar percentages of figures to the chronology. 

The abstract forms overwhelmingly present in the Archaic Period consist
primarily of curvilinear figures, although all sites also have substantial numbers
of rectilinear motifs. In my initial seriation, based only on the Piñon Canyon
rock art, the rectilinear figures increased somewhat as time passed. The larger
regional seriation suggested, however, that the prevalence of rectilinear figures is
localized to Piñon Canyon.32 From the Late Archaic through the Diversification
Period, rectilinear forms include what we now suspect are representations of nets.
In the discussions in the following chapters, I have included the presence of nets
in the more refined division of quadruped and anthropomorphic figures at sites
dating to the Developmental and Diversification Periods. 

A significant increase in quadrupeds is evident in the seriation beginning in
the Developmental Period and culminating in the Diversification Period (Figure
1.7). It is also clear that anthropomorphs are more common in later time peri-
ods, and the few examples that occur at older sites appear to be later additions.
At Boulder site 5LA5598, for example, two or three anthropomorphs were
added to a site that originally consisted of abstract figures. 

While the seriation illustrates that in later time periods the High Plains rock
art record is dominated by quadrupeds, many of them are so similar that placing
them in precise chronological order is difficult. For this reason I have developed
a set of quadruped attributes (types of head appendages, presence or absence of
hooves, association with spears or nets) whose changing frequencies have made
possible their accurate assignment to time periods.33

A Preliminary Strategy for Assigning Quadrupeds and
Anthropomorphs to Time Periods

Guided by a basic principle of science, which is to proceed from the known to the
unknown, I begin my discussion of the patterning visible in the quadruped catego-
ry by examining the figures at sites where distinctive Late Archaic Period abstract
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petroglyphs provide a temporal anchor. The Hogback Archaic site 5LA10286 and
the Boulder site locality 5LA5602 are examples of places where many abstract fig-
ures and fewer numbers of quadrupeds occur. A good argument can be made that
the quadruped petroglyphs and the Archaic Period abstract images at these sites are
contemporaneous and, as such, the quadrupeds can be used as a chronological
baseline in a comparison of quadrupeds at sites from more recent time periods.
Considered as a group, Archaic quadrupeds share a number of properties. Their
body shape is variable, and they have relatively long legs and pointed snouts. They
often have long ears or horns that point upward from the tops of their heads, but
none of the figures has branching antlers. In contrast, quadrupeds at sites from the
later Developmental and Diversification Periods often have branching antlers.

Based on these data, we might be tempted to generalize that the presence of
branching antlers is an indication that a quadruped dates to a more recent time
period. Unfortunately, there are significant exceptions to this rule of thumb. If, for
example, petroglyphs of quadrupeds with branching antlers were meant to repre-
sent deer, and petroglyphs of quadrupeds without branching antlers were meant to
represent antelope, then the presence or absence of branching antlers would be an
indication of the species depicted but would not tell us anything about where the
figures belong in a temporal sequence. Furthermore, since female deer do not have
antlers, petroglyphs of quadrupeds lacking antlers might also represent does rather
than bucks. Nonetheless, even though it is not possible to write a hard and fast
rule about what the presence or absence of branching antlers tells us about the age
of a petroglyph, the generalization is relevant to the quadruped figures at Piñon
Canyon when it is one of a number of attributes used to evaluate a figure.

We might ask whether systematic variations in other characteristics, such as
body shape, leg shape and length, foot treatment, and tail type, might help re-
searchers discriminate between quadruped petroglyphs of different ages. A cursory
examination of any group of quadrupeds reveals that an attribute such as body con-
tour—which could be round, rectangular, or boat-shaped—does not serve a dis-
criminating function. Quadruped figures have a variety of shapes, and all of these
may be found on a single rock art panel. Decisions about a figure’s shape category
are subjective, and consistency in classifying them is difficult to maintain. The rela-
tionship between measures of body shape—such as length compared with height—
might be useful but, so far, these ratios have not been easy to systematize.

Quadruped tails have also been difficult to categorize, but for a different rea-
son. Instead of sometimes having tails and sometimes not, or exhibiting differ-
ences in tail posture, rock art quadrupeds invariably have tails and most often
they point straight up. Such uniformity does not help researchers discriminate
among quadruped figures, but it does provide important information about ani-
mal behavior and supports a judgment that the animals are fleeing, since fright-
ened deer and antelope run with their tails up.
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Quadruped legs and feet offer more analytical potential than body shape and
the presence and position of tails. Establishing a ratio between leg length and
body height may eventually produce useful information, and the same is true for
the ratio between a figure’s longest leg and its shortest. A large number of quad-
rupeds would have to be measured, however, to determine whether there is con-
sistent variability that separates along typological lines. In contrast, meaningful
variety in the feet of quadruped petroglyphs at Piñon Canyon has been docu-
mented. Although the legs of many figures terminate without feet, a significant
number have inverted U-shaped hooves, and the feet of a few figures are round
and bulbous. Interestingly, hoof treatment tends to be correlated with different
kinds of head appendages. For example, none of the recorded quadrupeds that
have elaborate or atypical branching antlers also have legs ending in feet. 

Temporal patterning in the kinds of images associated with quadrupeds is
also apparent. The presence of spears, arrows, and nets, as well as contiguous or
closely associated anthropomorphs, increases through time. 

I have used the preceding variables to make some preliminary chronological
assignments of the quadrupeds at rock art sites on the Hogback, along Van Bremer
Arroyo, and elsewhere at Piñon Canyon (see Table 1.3). In order to emphasize the
criteria in the groupings that distinguish one chronological unit from the other
three, those distinguishing attributes are indicated by italics. Since I have chosen to
use a polythetic system of classification—in which the members of a class share
some but not necessarily all of the defining characteristics of the class—anomalies
or other kinds of exceptions not included in the classification criteria may be includ-
ed in the groupings. In other words, this system is designed for researchers who
would be called lumpers rather than splitters. It should also be noted that the crite-
ria have been selected to work with large numbers of quadrupeds, either at the level
of a panel or of an entire site. As with any artifact typology, a category may contain
only one figure, but the patterning is more reliable when the sample size is larger. 

Determining the Chronological Age of Petroglyphs

Three relatively new and experimental dating techniques developed by Ronald
Dorn—cation-ratio dating (CR), weathering rind organic dating (WRO), and
varnish micro-lamination dating (VML)—have been used to obtain numerical
age estimates for petroglyphs on the High Plains.34 Each of these techniques has
strengths and drawbacks. Like most archaeological dating programs, however,
they produce more reliable results when used in combination. 

Cation-ratio Dating
CR dating is possible because of two properties of rock varnish: it contains both
mobile and immobile elements (or cations), and trace elements such as potassi-
um and calcium are leached from the varnish more quickly than elements like
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titanium. At any point in time, varnish contains different ratios of mobile and
immobile elements, and by dating different rock surfaces at multiple points in
time, a cation-ratio curve or timeline can be developed. Once the curve is estab-
lished, it is a relatively simple process to sample and determine the cation-ratio
of a petroglyph’s rock varnish and then place the image on the timeline.
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TABLE 1.3. CHANGES IN QUADRUPED ATTRIBUTES THROUGH TIME

Late Archaic Period Quadrupeds: 3000–1850 B.P. (A.D. 100)
Quadrupeds may have horns or ears.
If present, branching head appendages are never elaborate.
Legs terminate without hooves.
Quadrupeds and anthropomorphs never occur in the same rock art panel.
Quadrupeds are not associated with spears or nets.
Quadrupeds are usually associated with abstract forms such as circles, undulat-
ing lines, and meandering forms.

Early to Middle Developmental Period Quadrupeds: 1850–1150 B.P. (A.D. 100–800)
Quadrupeds have horns and branching antlers.
If branching, head appendages are never elaborate.
Legs sometimes terminate in inverted U-shaped hooves.
Quadrupeds and anthropomorphs never occur in the same rock art panel.
Quadrupeds may be associated with nets but not with spears.

Late Developmental Period Quadrupeds: 1150–900 B.P. (A.D. 800–1050)
Quadrupeds have horns and branching antlers.
Some quadrupeds have elaborate, atypical antlers or other kinds of head
appendages.
Legs either lack hooves or occasionally terminate in round, ball-like feet.
Quadrupeds sometimes occur with small numbers of anthropomorphs. 
Anthropomorphs sometimes occur in static postures near quadrupeds, but do
not appear to be chasing them.
Quadrupeds are usually associated with nets and arrows or spears.

Diversification Period Quadrupeds: 900–500 B.P. (A.D. 1050–1450)
Quadrupeds have horns and branching antlers.
Some quadrupeds have elaborate antlers or other kinds of head appendages.
Legs terminate without hooves.
Stick-like anthropomorphs occur with quadrupeds and appear to be chasing
them.
Quadrupeds are always associated with spears and nets.



A more difficult step in the process is determining the age of the rock sur-
faces upon which the curve is based. This is accomplished by obtaining AMS
14C dates for the organic matter, usually microcolonial fungi, living on the
weathering rind of the rock and subsequently encapsulated by the rock coating.
Taking pin-head-size samples from a petroglyph’s varnish, an analyst removes the
organic matter for WRO radiocarbon dating. Dates obtained using this tech-
nique were initially thought to be as accurate as radiocarbon ages, but potential
sources of error have been discovered since the technique was developed.35

Dorn originally collected the organic materials as a “bulk” sample and
assumed that they were contemporaneous. He later learned that some rocks had
been subjected to the development of organic matter on their surfaces at more
than one time in the past. Perhaps most importantly, Dorn realized that the stud-
ies he had conducted on relatively recent basalt flows of known age “provided a
very poor test, because they do not have a history of organic weathering before
exposure. Basalt flows undergo organic weathering only after they erupt.”36

As rock surfaces age to the point that they develop a complete varnish, appar-
ently some undergo erosion that destroys their protective layer. During this process,
some organic matter from an older surface might become incorporated in a more
recent surface, and the subsequent collection of organic material in a bulk sample
would capture substances of different ages and therefore offer a false radiocarbon age. 

Dorn has continued to work with dating petroglyphs, and during this reeval-
uation, the use of VML dating of petroglyphs has gained momentum. VML dat-
ing is a correlative process in which the micro-stratigraphy of a petroglyph surface
is compared with a previously defined time period. Underlying the technique is
the fact that as rock varnish develops, the materials in its layers reflect regional cli-
matic states. Changes from manganese-rich, cooler wet climates to warm dry cli-
mates with less manganese are recognizable in the varnish. Although Dorn origi-
nally investigated this technique for dating petroglyphs, Tanzhuo Liu has more
recently studied thousands of rock varnish samples to establish a VML dating sys-
tem spanning the period from the late Pleistocene through the Holocene.37 One
important outcome of VML dating is that when it is used in combination with
WRO and CR dates, confidence in the dating program increases.

What effect has the preceding research had on the dating of petroglyphs in
the High Plains region? First, it is important to recognize that most of the cation-
ratio samples came from basalt dikes in southeastern Colorado. These dikes are
millions of years old, but they have been buried for much of that time. Once
basalt dikes are exposed, they tend to collapse into thick bands of rubble within
a few hundred thousand years. Since the dikes of southeastern Colorado are still
standing in well-formed walls, they are relatively young in geologic terms, and
their varnish has not yet been subjected to multiple episodes of erosion, making
them good candidates for petroglyph dating. 
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Another consideration is that when Dorn established the cation-ratio curve
for the High Plains, he collected samples from at least 15 different localities to
ensure that he would have enough usable organic matter.38 This geographically
extensive collection strategy was replaced in Dorn’s subsequent research with a
process in which organic matter in only a single sample, usually from a petro-
glyph, was dated and used as a point in the CR curve.

Despite the problems with the use of the cation-ratio technique on the
High Plains, the results have been promising. For example, a petroglyph of a
figure holding a bow was dated by cation-ratio technique to the time period fol-
lowing the first use of the bow and arrow by prehistoric hunters in the region.
In another compelling example, after cation-ratio dates were obtained for the
upper portion of an abstract figure, archaeologists excavated the deposits cover-
ing the lower part of the figure and recovered charcoal that produced a slightly
later radiocarbon date.39 Since soil deposition would have occurred after the
petroglyph was created, radiocarbon analysis confirmed the correctness of the
slightly earlier date produced by the cation-ratio method.

Three VML dates have been obtained for sites discussed in this book. The
dates are discussed in the next chapter, but I want to point out here that the VML
ages confirm those produced by the cation-ratio technique. These tests provide
considerable support for the accuracy of the CR technique, and they play a signif-
icant part in establishing the rock art chronology for the region. I present the dates
for petroglyphs discussed in this book as relative ages, however, because I believe
they are dependable when used in combination with other dating methods. 

Radiocarbon Dating
An important part of my research has involved the radiocarbon dating of cultur-
al deposits. Sometimes these are near to or associated with rock art sites or, in
several instances including those described previously, samples were taken from
datable material in the soil covering rock art panels. Of course, to the extent that
these dates are more recent than the rock art, they are also minimum ages, but
as shown in the example of a radiocarbon date on charcoal from deposits overly-
ing a petroglyph, they can be very useful in setting chronological boundaries. 

Developing Reliable Temporal Control 

From a methodological standpoint, I agree with rock art researchers Christopher
Chippindale and Paul Taçon, who, when thinking about dating rock art, have
discussed the utility of ideas expressed in Alison Wylie’s essay on archaeological
reasoning.40 Wylie, a philosopher of science with a particular interest in archae-
ology, has observed that archaeological inference is often traditionally based
upon “chains of evidence” built by adding one link to another. The problem with
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this approach is that any chain is only as strong as its weakest link, and if one of
the inferences in the chain is demonstrated to be false, then the argument so con-
structed falls apart. If, on the other hand, inferential arguments are constructed
using a number of different types of evidence that taken together create an intel-
lectual “cable,” and if the strands of evidence combine to form a strong cable, it
will not be broken when one thread is later discovered to be weak. 

In subsequent chapters, readers will discover that I have approached the dat-
ing of rock art on the central High Plains by using the “cable” model. I have com-
bined every source of evidence known to me to establish a cultural chronology, not
as an end in itself, but as a prerequisite to understanding the patterns of change
and development in the rock art record that temporal control makes visible.

NOTES

1 Although it was written 25 years ago, Donald Trimble’s Geologic Story of the Great Plains
remains an excellent source of information on the physiography of the High Plains. It is avail-
able through several sources on the Internet. 

2 In 1821, a member of the Lewis-Dawson expedition was killed by a grizzly bear in the
Purgatoire River valley (Friedman 1985:41).

3 The total number of 300 rock art sites is based on the Colorado and New Mexico archaeolog-
ical site databases. The number is very conservative, since we know that Nancy Robertson, of
Raton, New Mexico, has assigned temporary numbers to dozens of sites not included in the
New Mexico database.

4 Trimble 1980:43–44.
5 Penn and Lindsey 1996. 
6 The National Weather Service data presented in this paragraph are available at the following

website: http://www.crh.noaa.gov/pub/?n=/ltg/cg_county_co.php.
7 Cassells 1992, 1997; Gilpin 2001; Ooten 1992; Robertson and Robertson 1975; Winter

1988; Zier 1999a:25–42. Dennis Gilpin describes prior research at Philmont Scout ranch;
Robertson and Robertson describe rock art sites in the Raton area; and Joseph Winter presents
an overview of the prior archaeological work in the Dry Cimarron River Valley, with a section
by Nancy Robertson on the rock art of northern New Mexico. The other references provide
good overviews of the history of avocational and professional archaeological research in Colo-
rado.

8 Renaud 1936. Renaud mentions rock art in most of his reports, which are available on the Web
through Special Collections at the University of Denver’s Penrose Library. 

9 Lintz 1999.
10 An index to Southwestern Lore, the journal of the Colorado Archaeological Society, is available

at the website: http://www.fortnet.org/casncc/SWLIndex/SWLArticles.htm#L; Tatum 1944. 
11 Campbell 1969, 1976.
12 Burton 1971; Buckles 1964, 1971.
13 Buckles 1974, 1989.
14 Halasi et al. 1981.
15 McGlone et al. 1994, 1999; Dorn et al. 1990.
16 Winter 1988.
17 P. Schaafsma 1979; Wellmann 1978.
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18 Loendorf et al. 1988. 
19 Cole 1985; Loendorf et al. 1988; Loendorf 1989; Loendorf and Kuehn 1991.
20 Reed and Horn 1995.
21 Faris 1995; Keyser and Mitchell 2000; Mitchell 2004b. 
22 Hartley and Vawser 2003.
23 Mitchell 2004b; Wintcher 2005. 
24 Kalasz et al. 1999; Gilmore et al. 1999; Winter 1988. 
25 Stephen Kalasz et al. (1999:55) recommend that rock art be considered a complementary data

set to other archaeological remains in the Arkansas River basin. 
26 An expanded discussion of rock art site definitions appears in Loendorf et al. (1988) and

Loendorf (2001). 
27 Julie Francis (2001) provides a good overview of style and classification in rock art studies. 
28 Loendorf (1989:75–118) describes the criteria on which the classification is based. The Piñon

Canyon boulder sites are described in more detail in Chapter 2. 
29 Greer 1995; King (1978) and Whitley (1982) use a three-pole regression type of seriation.
30 In the initial typology, type B was combined with type A. The typology and seriation categories

are explained in greater detail in Loendorf (1989:75–118; 338–40) and Loendorf and Kuehn
(1991:262–65).

31 Dates reported by Heizer and Baumhoff are now recognized as inaccurate, with the result that
curvilinear abstract figures are not necessarily older than rectilinear ones, as reported in their
Great Basin study. See Whitley (2000) for a discussion of the revised dating of Great Basin pet-
roglyphs and Hedges (1982) for a discussion of abstract forms.

32 In his discussion of Great Basin abstract petroglyphs, Hedges (1982) also concludes that curvi-
linear abstract figures are not necessarily older than rectilinear ones.

33 Tratebas (1993) employs a similar dating approach based on attributes that are added to or
dropped from a petroglyph tradition.

34 See Dorn (2001:172–83) and Whitley and Loendorf (2005:925–28) for more discussion of
these dating techniques.

35 Dorn 2001:179–83.
36 Dorn 1996:10.
37 See http://www.vmldatinglab.com/ for more information about this dating technique.
38 Dorn 1989:134–35.
39 Loendorf 1991. 
40 Taçon and Chippindale 1998:92–93; Wylie 1989.
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