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ABSTRACT

In 1988 and 1989 comprehensive docu-
mentation of twenty-two rock art sites in
Dinosaur National Monument was under-
taken to establish baseline information for
the long-term monitoring of these sites. Pro-
cedures used included still photography, scale
drawings, video photography, photogramme-
try, and standardized written descriptions.

Documentation for each site was compiled in
a notebook format for use by park personnel
during monitoring phases. Analyses of the
rock art and the kinds of situations in which
they are placed suggest that the images were
used to influence the behavior of aboriginal
visitors to the site.
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INTRODUCTION

Aboriginal use of what is now Dino-
saur National Monument has been of interest
to explorers, local ranchers, and archeolo-
gists for over a century, while professional
archeological investigations in this area have
been recorded since the 1930s. The remains
of stone structures and rockshelters occupied
by prehistoric peoples are well known and
documented in the Monument; however, one
of the more visible aspects of the archeologi-
calrecord hereis therock art (i.e., petroglyphs
and pictographs). This report details the
1988-1989 documentation of some of the sites
in the Monument that have rock art as a
component (Utah Project No. U88-NA-185N).

The content of rock art panels and
their placement on the Colorado Plateau is
well documented, but not well understood.
As a part of the archeological record, how-
ever, the study of rock art enables us to look
ata dimension of the social and economiclife
of aboriginal peoples. The art can be used
with other lines of evidence to better under-
stand how their cultural systems operated.

Like any archeological remains (e.g.,
stone tools, ceramics, and structures), rock
artrequires detailed documentation of obser-
vations. For obvious reasons, given the na-
ture of rock art sites, this work must be con-
ducted, for the most part, in the field. This
report, in addition to describing some of the
rock art in the monument, describes those
methods of documentation that best provide
the various kinds of information needed for
rock art site management and preservation.

The initial intent of this project was to
establish a set of baseline information about
the current status of specific rock art sites in
the monument. This information was to be
used in a systematic program to monitor im-
pacts and rates of deterioration to rock art at
these sites. Therefore, site-specific docu-
mentation was provided to the Monument
specifically for this purpose. Alldocumentary
materials, including site history, condition,
and status, were placed in a separate note-
book for each site. Each notebook contains
(1) site forms and any other pertinent notes;
(2) a Rocky Mountain Region Archeological
Site Status Evaluation (NPS) form; (3) a
determination of eligibility or National Reg-
ister status documentation form; (4) black-
and-white prints and color slides of the site, its
topographic context, and the rock art, along
with a photographic catalogue; (5) photo-
grammetrically produced prints and plotted
maps for some sites; (6) camera-ready repro-
ductions of scale drawings and sketches with
clear mylar overlays (overlays were provided
for documenting impacts or newly discovered
elements during on-site field monitoring); (7)
site maps; and (8) avideo tape in VHS format
with a catalogue of images and views. A field
monitoring packet and associated forms have
been added to this notebook by park manag-
ers (see Appendix A).

The sites and areas of the Monument
in which documentary work was conducted
were chosen by the Monument’s Resource
Management personnel prior to fieldwork in

1988 and 1989 (Figure 1). There are seventy-
five known rock art sites in the Monument.
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Eightarcheologicalsites were visited between
September 12and 21, 1988, invarious parts of
the Monument. The following year (Septem-
ber 8-22) fourteen sites were recorded in the
Jones Hole area. Each of these sites is briefly
described in this report.

The first section of this report briefly
describes the environment, the culture his-
tory of the Monument and its vicinity, and the
history ofarcheological work conducted within
the Monument. A full description of the
documentary methods and procedures used,
alternatives, and methodological recommen-
dations make up the second portion of this
study. It is intended that this discussion be

DINOSAUR NATIONAL MONUMENT *

used not only as a reference as to how this
project was conducted, butalsoas areference
for those interested in implementing rock art
recording programs.!

A description of each site documented
is provided and includes reference to earlier
records of the rock art and, where applicable,
other archeological remains. Any changesin
site condition are also assessed in the descrip-
tive section to demonstrate the need for ongo-
ing documentation of impacts to these sites.
In the final portion of the report is a discus-
sion of the rock art in the Monument in light
of what is known about the prehistory of the
area and rock art on the Colorado Plateau.

Monument Boundary

H —-—--——State Boundary

Figure 1. Dinosaur National Monument. Circled locations show general areas of site documentation.
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ENVIRONMENTAL BACKGROUND

Dinosaur National Monument con-
sists of 211,141 acres surrounding the
confluence ofthe Greenand Yampa Rivers at
the easternmost extension of the Uinta Moun-
tains in northwest Colorado and northeast
Utah (see Figure 1). Elevations range from
4,750 (1448 m) 109,006 ft. (2745 m)at Zenobia
Peak. Physiography of the Monument ranges
from rugged mountainous areas to semiarid
bench and plateau lands above the river can-
yons. This plateau and canyon country exhib-
its a geologic timetable from the Tertiary
Period back to the Precambrian Period, al-
though not all geological periods are repre-
sented between these extremes.

The Monument is characterized by a
semiarid climate with dry, hot summers and
dry, cold winters. Elevations below 6,000 ft.
(1829 m) receive approximately 7-9 inches
(18-23 cm) of annual rainfall. Higher eleva-
tions (6,000-9,000 ft., 1829-2743 m) generally
receive between 11-14 inches (28-35.5 cm).
Daily maximum and minimum temperatures

during the summer range between 45 to 100
degrees F. Temperatures during the winter
months occasionally fall below minus 10 de-
grees F at night.

Vegetationinthe lowerelevationsand
plateaus consists primarily of grasses, sage-
brush, pinyon, and juniper. Mountainsides
and steep protected slopes exhibit an abun-
dance of Ponderosa pine, Douglas fir, and
mountain mahogany. Ungulates common to
the area include mule deer in large numbers,
bighorn sheep, which were probably more
common until the early 1930s, antelope, and
a few small bands of elk. Native mammalian
predators include coyote, bobcat, and fox.
Mountain lion are also present, but are far
less common now than in the past. Numerous
species of small mammals and birds inhabit
the Monument. Agricultural activities in the
area and over one hundred years of livestock
grazing have altered the distributionand abun-
dance of many plant species.







ARCHEOLOGICAL OVERVIEW AND CULTURAL HISTORY

Dinosaur National Monument lies
within the Uinta Basin Section of the north-
ern Colorado Plateau. Surrounding culture
areas include the High Plains Culture area to
the north and east, and the Great Basin Cul-
ture area to the west and south (Jennings
1974). The following sections constitute a
brief chronological overview of archeological
remains within the Monument and surround-
ing area. Other overviews of the area have
been compiled by Truesdale (1989), La Point
(1987), and Grady (1984).

PALEO-INDIAN PERIOD

Little is known about human occupa-
tion in the area of the Monument during the
Paleo-Indian period. The Clovis (Llano)
Complex (10,000 to 9000 B.C.) is character-
ized by fluted lanceolate projectile points and
specialized hunting of mammoth. No sites
dating to the Clovis period have been exca-
vated in the area of the Monument; however,
Hall (1982:95) reports that points character-
istic of this period have been found in the
Skull Creek drainage south of the Monument.
La Point (1987) also reports a Clovis point
recorded by Gardner (1981) on Cross Moun-
tain, east of the Monument. Clovis points
have also been found in surface contexts in
the area of Rangely (Conner and Langdon
1989).

The Folsom Complex(9000-8500B.C.)
is characterized by somewhat smaller and
more finely made fluted projectile points and
the hunting of extinct longhorned bison (Bi-

son antiquus). Although there are several
well-documented Folsom sites in Colorado,
few are found in northwest Colorado. Iso-
lated Folsom point fragments have, however,
been discovered along the Green River in
southwestern Wyoming (Frison 1978), near
Roosevelt, Utah (Berry 1975), and along the
White River Drainage in Rio Blanco County,
Colorado (Gordonetal. 1981). Folsom points
were also recovered from two multicompo-
nent sites in the Little Snake Resource Area,
which includes Moffat and Routt Counties
(La Point 1987). No Clovis or Folsom mate-
rials have been recorded within the Monu-
ment to date.

The Plano Period Complex (8500-5000
B.C.) is characterized by a shift from the
hunting of large Pleistocene fauna toward the
hunting of more modern species and a wider
range of smalleranimals. A numberofnamed
point types is characteristic of the period,
including Agate Basin, Hell Gap, Alberta,
and Cody. Near the termination of the Plano
Complex, a distinct morphological change
occurs in Paleo-Indian projectile points that
is characterized by parallel oblique pressure
flaking and a diminution of the shoulder and
stem. These point types include Lusk, Pryor
Stemmed, and Frederic Angostura points
(Frison 1978).

There is greater evidence for Plano
occupationin the area of the Monument than
for the other Paleo-Indian periods. Dated
components include deposits at the Pine
Springs Site along the Green River in south-
ern Wyoming, where Agate Basin and other
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Plano points were associated with radiocar-
bondates 0of 11,830+410 B.P. and 9,695+ 195
B.P. (Sharrock 1966:21). Cody Complex
materialswere also presentat the Pine Springs
Site. Scottsbluff and Eden points associated
with a mass bison kill at the Finley Site near
Rock Springs were dated to 9,026+118 B.P.
and 8,950+220 B.P. (Frison 1978).

In addition to these dated deposits,
evidence of extensive use of the area during
this periodisalsorepresented insurface finds.
A Hell Gap and a Scottsbluff point were
discovered in isolated surface contexts in the
Red Wash area just south of the Monument
(Larralde and Nickens 1980), and another
isolated Hell Gap pointwas found in the Seep
Ridge area to the south (Larralde and Chan-
dler 1981). In addition, an isolated Agate
Basin point is reported from the Craig area
(Hansen 1978), and an Alberta point was
recovered near Vernal, Utah (Hauck et al.
1979:20). Within the Monument itself,
Scottsbluff points (Cody Complex) have been
recovered from the earliest occupation units
at Deluge Shelter (Leach 1970a:205) and
from site SMF132 in Brown’s Park (Eddy
1980). Points of this type were also found in
the eastern portion of the Monument
(Breternitz 1970:160).

ARCHAIC PERIOD

On the Colorado Plateau the Archaic
period is also referred to as the Desert Cul-
ture or the Desert Archaic Culture. Human
activities during this period are often viewed
as an adaptive response to the warming trend
that occurred near the end of the Pleistocene.
This climatic change resulted in the loss of

Pleistocene megafauna andtheir replacement
with modern faunal forms. The subsistence
economy during this period consisted of a
specialized adaptation to the constraints of
living in a semiarid environment. The eco-
nomic specializations practiced in this region
were seed-gathering and the use of traps and
snares to catch small animals, reptiles, and
birds. Communities are believed to have
been made up of small kin groups practicing
a semisedentary lifestyle (Jennings 1974).

Schroed] (1976) has attempted to iden-
tify distinct phases of the Archaic on the
Colorado Plateau. He identifies four phases
dating from around 6300 B.C. to A.D. 500.
The Black Knoll Phase (6300 to 4200 B.C.) is
the earliest phase identified and is repre-
sented at Hell’s Midden (SMF16) and Deluge
Shelter (42UN178) in the Monument. Mate-
rial culture associated with this phase in-
cludes Pinto and Elko points as well as North-
ern Side-notched points. Leach (1970a:210)

. reports points similar to Pinto Basin or

stemmed, indented types from Level 14 at
Deluge Shelter.

Schroedl (1976) dates the Castle Val-
ley Phase to between 4200 and 2500 B.C.
Between 4200 and 3000 B.C. there is either a
clear decrease in population size and/or in-
tensity of occupation. Between 3000 and 2500
B.C., the population increased and then de-
clined. Projectile points associated with this
phase include such named side-notched points
as Hawken, Sudden, and Rocker Base.

The Green River Phase (2500-1300
B.C.) follows this population decline and is
characterized by Gypsum points, which ap-
pear around 2500 B.C. and become the domi-




nant type by 1800 B.C. (Schroedl 1976). The
San Rafael Side-notched point type also ap-
pears during this period. Leach (1970a) re-
ports several stemmed corner-notched points
comparable to Duncan points from Level 12
at Deluge Shelter. Associated bone in the
same level dated to 1680 B.C. and 1470 B.C,,
using two different methods. Duncan and
other McKean Complex materials date to
around 2500 B.C. to 1500 B.C. in the North-
west Plains. Duncan and Hanna points are
also reported by Jennings and Wade (1970)
from Lowel Springs in the eastern Monu-
ment, and Truesdale (1989) reports a radio-
carbon date of 3,500 B.P. for site SMF2637 in
Echo Park.

The Dirty Devil Phase dates from 1300
B.C. to A.D. 500. Elko series points found in
Level 11 at Deluge Shelter (Leach 1970a) are
placed in this phase. Charcoal from a hearth
inthe same level, however, datedto 1890+210
B.C. Elko-eared points were also recovered
fromundated Levels 10and9 at the site. Elko
Corner-notched points were recovered along
with several other point types from Level 8,
where an associated rock-lined hearth con-
tained charcoaldating to 1310+ 120 B.C. This
date coincides with the Dirty Devil Phase.
The occurrence of Elko points at Deluge
Shelter continues on into undated Levels 7
and 6, with Rose Springs points also appear-
ing in Level 6. The introduction of points
associated with the use of bow and arrow
(Rose Springs and East Gate points) marks
the end of the Dirty Devil Phase in SchroedI’s
(1976) scenario. Rose Springs points also
occurred in Level 5 at Deluge Shelter along
with previously occurring Elko points and
Uncompahgre Complex points and charcoal
from a feature dating to A.D. 325+95 (Leach
1970a:280).

CULTURAL HISTORY

In addition to the deposits at Deluge
Shelter, there is extensive evidence of Ar-
chaic occupation in and around the area of
Dinosaur National Monument. Excavations
at the Maxon Ranch Site near the Flaming
Gorge Reservoir resulted in the recovery of
diagnostic Archaic artifacts dated to 6,480
B.P. (Harrel and McKern 1986). Dated Ar-
chaicoccupations have alsobeen documented
at the Ely Caves in Jones Hole (Sheets 1968),
atsites along the Echo Park Road (Truesdale
1989), and at Thorne Cave in Cliff Creek
Canyon, just south of the Monument (Day
1964). Various studies of the Douglas Creek
area (Wenger 1956; Creasman and Jennings
1977; Creasman 1981) have produced radio-
carbon evidence of extensive habitation late
in the Desert Archaic period. Surface evi-
dence in the form of diagnostic projectile
points has also indicated Archaic occupations
in Utah in the Seep Ridge area (Larralde and
Chandler 1981), the Red Wash area (Larralde
and Nickens 1980), and the Clay Basin to the
northwest of the Monument (Lindsay 1982).

FORMATIVE PERIOD

The Formative stage in northwestern
Colorado is traditionally marked by the ap-
pearance of horticulture and the establish-
ment of a sedentary or semisedentary lifestyle.
The cultivation of maize associated with a
semisedentary lifestyle, the use of pithouses
as well as masonry dwellings, a distinctive
rock art style, and ceramic gray wares are
characteristics often used to define the “Fre-
mont culture,” anarcheological construct that
is increasingly being viewed as inhibiting the
assessment of variability observed in archeo-
logical remains assigned to this period (Simms
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1986, 1990; Sharp 1989, 1990). Nevertheless,
there remains some utility in discussing the
“Fremont complex” as a time in which sub-
sistence activities throughout much of north-
ern and central Utah can be viewed as adap-
tive processes, conditioned by variable sets of
relationships, between very basic environ-
mental differences.

The Fremont, when viewed as a ““cul-
ture” or “people,” has been divided into five
regional groupings on the basis of variable
“culture traits” (Marwitt 1970, 1986). This
regional differentiation in material remains
most likely reflects adaptation tovariations in
the resource structure of each area. Although
assumptions about Fremont ethnicity have
little support, two of the regional groupings,
Uinta and San Rafael, are usually assigned to
the Monument area as Fremont “variants”
that are differentiated primarily by ceramics
and variation in architectural styles. The
Uinta Fremont date to between circa A.D.
500 to A.D. 1000 (Lindsay 1986, Marwitt
1986). Architectural characteristics include
shallow, saucer-shaped pit dwellings, or sur-
face structures with randomly placed postholes
and off-center firebasins, or dwellings with
four-post roof supports and clay-rimmed
firepits. The San Rafael Fremont are be-
lieved to date between circa A.D. 700 and
A.D. 1250 and are characterized by Emery
Gray pottery, slab-lined pit structures, and
both wet-laid and dry-laid masonry (Lindsay
1986, Marwitt 1986).

One of the largest known Fremont
sites in the area is Caldwell Village, located
justsouthwest ofthe Monument. Excavations
at this village site revealed over 22 pithouses

and other features (Ambler 1966). Other

Fremont sites have been documented in the
Seep Ridge (Larralde and Chandler 1981)
and Red Wash (Larralde and Nickens 1980)
areas of Utah. Many of the archeological sites
identified in the Monument have been de-
fined as Fremont on the basis of artifact
assemblages, dated buried deposits, or rock
art style. Excavated Fremont sites in the
Monument include Deluge Shelter (Leach
1970a) and Ely Caves (Sheets 1968) in Jones
Hole; Boundary Village (Leach 1966) in the
Cub Creek area (this site lies just outside the
Monumentboundary); Hell’sMidden, Mantle
Cave and Marigold Cave (Burgh and Scoggin
1948; Burgh 1950; Lister 1951) in Castle Park;
and various other sites throughout the Monu-
ment (see Breternitz 1970). Gunnerson also
identified many Fremont sites in and around
the Monument in the Cub Creek area
(Gunnerson 1957,1969), and Truesdale (1989)
recently identified several of the sites along
the Echo Park Road as dating to the Fremont/
Formative period.

LATE PREHISTORIC/
PROTOHISTORIC PERIOD

A post-Formative periodinthisareais
believed to date between A.D. 1200 and A.D.
1300. Simms (1990) suggests a post-Fremont
“Late Prehistoric” period after the fourteenth
century as more appropriate. This period
generally represents a focus on a subsistence
pattern based on greater residential mobility,
a decrease in horticultural activities, and the
exploitation of a greater variety of seasonal
resources (cf. Liestman 1985; Simms 1990).
Whether climatic change or disruption by
Numicspeaking peoples, or both, conditioned
change in the archeological record remains




problematic (see e.g., Lindsay 1986; Simms
1990).

This Late Prehistoric/Protchistoric
period marks the appearance of the ancestors
of the historic Ute and Shoshonean people.
Emigration of populations other than Numic
speakers (e.g., “Fremont”) from this area
can not be ruled out, but neither can the
possibility that the Fremont were genetically
related to Numic speaking peoples. It is
generallybelieved thatthese latter groups did
not practice horticulture, but hunted bison,
deer, and antelope and gathered numerous
types of wild plants. The presence of wickiups,
trade beads, pottery, and equestrian rock art
is considered indicative of Ute or Shoshone
occupation in this area.

The number of documented archeo-
logical sites indicating Ute or Shoshone occu-
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pation of the area surrounding the Monu-
ment is rapidly increasing. At least five Ute
burial sites have been documented in the
area, three of them near Roosevelt (Hauck
1975; Fike and Phillips 1984) and two from
eastern Uintah County (Fike and Phillips
1984). A collapsed cedar pole structure be-
lieved to date to this period was also found
near Roosevelt (Berry 1975). Tusayansherds
associated with a tipi ring and hearth were
also recorded in the Red Wash area (Chan-
dler and Nickens 1979). Other late period
sites have been documentedin the Clay Basin
(Lindsay 1982) and Natural Buttes areas
(Hauck et al. 1979). A brief Ute-Shoshone
occupationwas documented within the Monu-
ment by Sheets (1968) at the Ely Caves in
Jones Hole, and Ute-Shoshone use of the
Split Mountain/Red Wash area is indicated
by the presence of horses on several rock art
panels at site 42UN1244.







HISTORY OF ARCHEOLOGICAL INVESTIGATIONS IN THE MONUMENT

Archeological investigations in Dino-
saur National Monument began as early as
the 1930s and have involved archeological
survey, excavation, and various other docu-
mentation activities (Brown 1937; Burgh and
Scoggin 1948; Lister 1951). The documenta-
tion of rock artsites in the Monumentwas one
of these activities, with the first known report
of rock art sites dating to 1939-1940. This
section contains a brief outline of the history
of archeological research in the Monument,
with special emphasis on rock art documenta-
tion.

In 1933 F. Martin Brown conducted
the first known archeological work in the
Monument when he excavated three
rocksheltersand made collections at two shel-
tersin the Castle Park area inassociation with
the Penrose-Taylor Expedition (Brown 1937).
Late in 1939 Charles Scoggin and others con-
ducted an archeological reconnaissance in
the same area, and during 1940, Scoggin and
Edison Lohr surveyed the Castle Park area
and excavated Mantle’s Cave (SMF1) and
Hell’s Midden (5SMF16) (Scoggin 1940).
Scoggin’s report of that winter’s work marks
the earliest known reference to rock artin the
Monument. He notes:

Petroglyph panelsonfavorable
exposures of rock are most
abundant at the mouth of Hell
Canyon, butisolated examples
of geometric and zoomorphic
figures, both painted and
pecked, may be found at most
of the accessible places where

the vertical exposure of the
canyon walls lends itself to the
execution and protection of
primitive art (Scoggin 1940:3).

Even at this early date of recording Scoggin
notes that many of the panels have been
impacted by the application of chalk and
flour, and by gun shot. He also reported that
he took photographs, made scale drawings,
and took notes about techniques observed at
several of the panels (Scoggin 1940:4).

During 1941, Scoggin undertook an
extensive archeological reconnaissance of the
Monument and vicinity. In his report of the
over 70 sites he visited in the Monument, he
mentions only one which contained rock art
(Scoggin 1941:19). The following year Gor-
don Baldwin, Scoggin, and Frank Setzler ex-
amined numerous sites along the Yampa and
Green Rivers that were to be inundated by
proposed dam construction. They mention
severalrock art panels that they recommended
be extensively documented, including site
SMF88 in Pool Creek Canyon (Baldwin 1947,
Baldwin etal. 1942:4). During the summer of
1947, Robert Stirland documented archeo-
logical sites in the Jones Hole area while
employed as a Fire Control Aide (Stirland
1947). Stirland recorded 19 sites during the
summer, nine of which contained either
petroglyphs or pictographs or evidence of
eroded pigments (red and yellow). He re-
corded several of the rock art elements with
either photographs or sketches, which he in-
cluded in his report.
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Between 1947 and 1949 archeological
testing took place at three sites. Burgh con-
ducted additional work at Hell’s Midden in
1947 (Burgh and Scoggin 1948), and Burgh,
Herbert Dick, and others from the University
of Colorado worked at the site until 1949
(Lister 1951). Marigold’s Cave (SMF9) and
the Sand Dune Site (SMF11), located be-
tween Red Rock Canyon and Marigold’s Cave,
were also excavated in 1949 (Dick 1949a;
Burgh 1950). During 1949 and 1950, Herbert
Dick supervisedan archeological survey along
the Yampa and Green River canyons (Dick
1949b, 1950). The Pats Hole area was inves-
tigated in 1949, and Dick sketched some of
the elements from the petroglyph panels at
5MF87, SMF88, and SMF157 (Dick 1949a).

James Gunnerson conducted a recon-
naissance for the Utah Statewide Archeologi-
cal Survey (University of Utah) in 1954 and
1955, covering most of the Green River drain-
age in Utah. He recorded ten sites within the
current Monumentboundaries, mostof which
are in the Cub Creek area (Gunnerson 1957).
Only one of the sites in the Monument that he
recorded contained rock art. All of the sites
recorded by Stirland in 1947 were re-
examined and photographed by Bruce
Macleodin 1959. MacLeod noted that much
of the rock art was eroding or fading and that
many of the sites had been pothunted.
MacLeod (1959) also identified five more
sites in the area of Jones Hole (two of which
contained extensive rock art and three of
which were lithic scatters).

Itwas notuntil 1963 that archeologists
from the University of Colorado under the
direction of David Breternitz conducted a
more extensive survey of the Monument lands.
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The area south of the Yampa and Green
Rivers and the extreme east and west sections
of the Monument were surveyed during the
1963 field season (Breternitz 1964). The
survey continued along the Yampa and Green
Rivers and other Monument areas in 1964.
Between 1963 and 1965 the University of
Colorado recorded a total of 413 sites in the
Monument and immediate vicinity, and exca-
vated 22 of those sites (Breternitz 1965, 1970)%
The firstintensive rock art study in the Monu-
ment was undertaken in 1970. Burton (1971)
completed a study of some of the petroglyphs
and pictographs in the Monument and vicin-
ity by grouping types of elements into classes
and using statistical analysis to discuss the
distribution of various rock art styles in time
and space throughout the Monument.

In general, archeological work con-
ducted inthe Monumentduring the 1970s and
1980s was motivated by Monument develop-
ment, and in many ways contrasted with the
more research-oriented work of the decades
before. Compliance-related projects com-
pleted in the last two decades are listed in
Table 1. One of the three noncompliance
related projects conducted in the Monument
during this period was the discovery and exca-
vation of a rockshelter in the Jones Hole area.
Site 42UN1103 was determined to be in dan-
ger of destruction by vandalism during ar-
cheological reconnaissance by Adrienne
Anderson in September of 1981. As a result,
archeological salvage excavation was con-
ducted later that month by Gregg Fox
(Liestman 1985).

The second project notincludedin the
compliance category involved the completion
of a stabilization assessment of Mantle’s Cave
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(5MF1) by Alpine Archaeological Consult-
ants (Reed 1988). The site had been exca-
vated during the 1930s and 1940s and ap-
peared to be suffering deterioration from
excavation units that were not backfilled, as
well as from recent increases in recreational
visitation. During investigation of the condi-
tion of the site, at least one prehistoric

possible prehistoric panel and five historic/
recent panels.

The third project involved testing at
Sand Canyon Shelter in 1988 for evaluation of
the site’s National Register significance.
Truesdale (1990) foundbone, shell, and stone
artifacts in association with a hearth dating to

petroglyph was observed, in addition to one  1,410+80 B.P. at this site.

Table 1. Chronological listing of compliance-related archeological projects completed between 1970
and the present in Dinosaur National Monument.

Date [nvestigator Location and Work Accomplished

1972 David A. Breternitz Reconnaisance of Gates of Lodore access road area; four sites recorded
(Breternitz 1972).

1974 David A. Breternitz  Reconnaissance of Gates of Lodore access road, alternate “B” area; two
sites recorded (Breternitz 1974).

1976 L. Anthony Zalucha Survey of Dinosaur Quarry locale (Zalucha 1976).

1982 James Mueller Survey of five campground leach fields; one site recorded (Mueller 1982).

1983 Catherine Smith Survey of various fence lines and river campground areas; no sites
recorded (Smith 1983).

1986 Catherine Smith Survey of Echo Park flood plain prior to relocation of ranger cabin and
road endangered by erosion. No cultural resources were recorded (Smith
1986).

1987 Joe Wieszczyk Monitoring of trenching during utility line installation near the fee station.
No materials were observed (Wieszczyk 1987).

1987 Mined Land Division National Register assessment prior to backfilling of mine in Castle Park
(Strait 1987).

1988 James Truesdale Survey of fence alignment near the Josie Morris cabin in Cub Creek. Fea-
tures and foundations were obhserved (Truesdale 1988).

1988 James Truesdale Inventory of Echo Park Road. Previously recorded sites were relocated

and 26 new sites were recorded (Truesdale 1989).
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Procedures used in documenting rock
art sites in the Monument included still pho-
tography, field sketches and scale drawings,
terrestrial photogrammetry, and video pho-
tography. Each of these methods are dis-
cussed below. The results of this project
permit several suggestions that should be
considered for any future rock art recording
on the Colorado Plateau. These ideas are
incorporated throughout this section of the
report. Archival materials resulting from this
work are curated at the Midwest Archeologi-
cal Center.

STILL PHOTOGRAPHY

A comprehensive photographicrecord
is an invaluable component of rock art docu-
mentation. However, adequate photographic
documentation is often difficult to obtain,
due to lighting conditions and/or the nature
and condition of the panel. It is often neces-
sary to implement a variety of methods in the
field and in the lab to maximize image quality
and thereby enhance the visibility of rock art
figures in the photographs. Important factors
that figure into good documentation include
lighting in the field, film types/formats, filters,
film and paper development, and types of
print paper. The following section outlines
the procedures used during 1988 and 1989 to
achieve the best possible photo documenta-
tion of rock art sites in Dinosaur National
Monument.

1988 Equipment and Materials

During 1988 three camera and film
formats were used in order to determine

which would be the most appropriate for rock
art studies. The formats were 35mm, 6cm x
7em (2 1/4in x 2 3/4in) and 4in x 5in. The
criteria used for evaluation included the qual-
ity of the resulting image, the ease of usein the
field, and the relative cost. The specific types
of equipmentused during the 1988 project are
listed in Table 2.

Two types of scales were also used, a
Folding Evidence Scale and an ABFO NO.2
Photomacrographic Reference Scale. Both
are available from the Lightning Powder
Company, Inc., 1230 Hayt, S.E., Salem, OR
97302-2121. The Folding Evidence Scale is a
three-part, L-shaped, blue and white plastic
scale. When unfolded, the scale has one leg
whichis 30 cmlong and one leg which is 60 cm
long. Eachleghas centimeter markings along
one edge and 10-cm-long bars of alternating
white and blue along the opposite edge. The
reverse side is marked ininches, 11 1/2 inches
on the short leg and 23 1/2 inches on the long
leg.

The ABFO NO.2 Photomacrographic
Reference Scale is a one-piece, bilaterally
symmetrical, L-shaped, plastic scale. Each
leg has an outside dimension of 105 mm. The
inside edge of each leg is 80 mm long and is
marked in millimeters. There are alternat-
ing, 1-cm-long bars of black and white along
the inside edges of each leg for the first 5 cm
as measured from the point where the legs
meet. The outer edge of each leg has five 1-
cm-long blocks printed in 18 percent gray,
which correspond to the first 5 cm of the inner
edges. There are circles with crosshairs at the
end of each leg and at the junction of the two
legs.
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Table 2. Equipment used for photographic documentation during the 1988 field season.

Camera Lens Filter Miscellaneous
(quantity) (quantity) (quantity)
35 mm Nikon 50 mm F1.8 Nikkor (2) Nikon L37c ultra-violet
EF (2) 28 mm Soligor F2.8 (1) Tiffen #13 green
80-200 mm Soligor F4.5 Tiffen #15 yellow-orange
zoom (1) Vivitar #02 orange
Tiffen #23A red
Tiffen Polarizer
35mm Pentax 45 mmF1.8 (1) Tiffen #25 red
K1000 (1)
Pentax 6 x 7 (1) 105 mm F2.4 Takumar (1) Tiffen #15 yellow-orange

Takumar 55 mm (1)

Crown Graphic
4x5(1)

135 mm F3.5 Optar (1)

Tiffen #13 green

Wratten Filter A Red

Tiffen Polarizer

Tiffen #1A Skylight Polaroid 545 film back (1)
Graflex Film Pack
Adapter No. 1234 (1)

Lens Shades (2)

Tiffen Polarizer

Note: Additional equipment used with all cameras included one Bogen 3033 Tripod with a 3055 ball type

head and one cable release.

Film

The type of film used for rock art
documentation has a significant bearing on
the sharpness and contrast level of the result-
ing image. The choices of which color and
black-and-white film types to use were based
on which films would provide the most well-
defined image and which had the best archi-
val qualities. The following section outlines
some of the characteristics of various films
which became the basis for our film choices.

Slow films have better acutance, higher
resolution, and more contrast than fast films.

(““Acutance is measured edge definition...
Resolution refers to the distinctness of sepa-
rate details” [Vestal 1975:55].) The major
factorsthataffectresolution and acutance are
the size of the silver particles in the emulsion,
the thickness of the emulsion and film base,
and the developer formulation. Slow films
have smallsilver particles and thin emulsions,
yielding high resolution and acutance. Fast
films have silver particles of varying sizes and
thick emulsions which yield lower resolution
and acutance. The increased contrast of slow
films also adds to the apparent sharpness of
the image. The above characteristics apply to
both color andblack-and-white film. Images
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on color film are made up of dyes which
remain after the photosensitive silver com-
pounds have been removed. “Color films
currently manufactured fall into two broad
classes. In the first class are those having
silver bromide emulsions...but with no other
components in the film” (Wall and Jordan
1975:388). In this first class, color dyes are
introduced during a complex developing pro-
cess. Kodachrome is the only film of this type
which is currently available. ‘“The second
class of color films contains all of those in
which color couplers are incorporated in the
emulsion Jayers” (Wall and Jordan 1975:388).
This class includes almost all other color
negative and transparency films, excluding
Kodachrome. Ofthe two classes of color film
discussed above, the first, represented by the
Kodachromes, exhibitsfiner grain, better reso-
lution, and far superior archival properties
under dark storage conditions.

Keefe and Inch (1984) predict that
current Kodachrome films may be expected
to last more than 50 years under dark storage
conditions, while Ektachrome may be ex-
pected to last 11-20 years. The most current
information on the archival qualities of color
films and papers has been compiled by
Wilhelm (1991). Based on Wilhelm’s find-
ings, Kodak Kodachrome can be expected to
last more than 2 1/2 times as long in dark
storage as the most stable of the E-6 films
(Ektachrome, Fujichrome, etc.), and 2 2/3
times as long as the most stable of the color-
negative films. However, repeated exposure
to light severely shortens the life expectancy
of any film, particularly Kodachrome. Even
the least archival E-6 film tested by Wilhelm
was twice as stable as Kodachrome under
lighted conditions. Fujichrome filmswere the
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most stable, at 5.2 times the life expectancy of
Kodachrome when exposed to light.

Based on the above data, it was deter-
mined that Kodachrome would be the best
choice for recording the original photographs
of rock art and for archival storage. A deci-
sion was also made to use Fujichrome copies
for any future projection purposes.

Kodak T-Max 100 and T-Max 400
black-and-white films were used for 35mm
format photographs (Eastman Kodak 1988a,
1988b). T-Max 400 film was used for all 6cm
x 7cm format black-and-white photographs.
T-Max films are the result of a refinement in
the size and shape of the silver grains in the
film emulsion. T-Max 100, which may be
considered a medium speed film, has the
extremely fine grain and high resolution pre-
viously found only in slow films. T-Max 400,
which formerly would have been considered a
high speed film (films have recently been
released with recommended film speeds of
1,000 to 3,200) has the fine grain and high
resolution of a typical medium speed film.
Kodak Tri-X film packs were used to obtain
4in x Sin black-and-white negatives. Tri-X is
the only film available from Kodak in film
packs. Film packs were chosen rather than
sheet film holders because of their greater
convenience for use in the field. A film pack
holds 16 exposures in a container about the
same size as a single sheet film holder. The
use of film packs also eliminates the need to
load film holders, thus reducing the problems
of abrasionand of dust or contaminants reach-
ing the film. The advantages of ease of use,
less bulk, and protection from contamination
were felt to outweigh any improvement in
grain and resolution resulting from the use of
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T-Max400sheet film. T-Max 100 film was not
chosen for large-format use because of the
anticipated use of a deep red filter, which
would have required excessively long expo-
sures and/or wide apertures. Long exposure
times can lead to problems with camera move-

ment, and wide apertures cause a reductionin
the depth-of-field.

Infra-red sensitive black-and-white
film in 35mm and 4in x 5in formats was also
employed. Infra-redsensitive films have been
found useful in revealing details invisible to
the eye, such as writing on charred docu-
ments. [twas felt that there mightbe portions
of rock art panels, particularly pictograph
panels, which might be more clearly revealed
by infra-red radiation.

Polaroid Type 52 instant print black-
and-white film was used to check exposure
and composition in 4in x 5in format. The
prints were also useful for showing the artist
what to expect from the final prints made in
the lab. This allowed the artist to concentrate
on panel elements that probably would not
reproduce well photographically and needed
to be recorded in the field.

Kodachrome 64 transparency filmwas
used for all 35mm color photographs because
of its fine grain, high resolution, and archival
properties. Transparency film was chosen
instead of negative film because of its higher
contrast, superior archival properties, higher
resolution, and suitability for projectionwhen
used for visual presentations.

Kodak Vericolor HC film was used to
obtain color negatives in the 6cm x 7cm for-
mat. The anticipated use of these negatives
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was to make color prints for analysis and
report illustrations; therefore, archival stor-
age wasnota concern. Color prints are easier
and less costly to make from color negatives
than from color transparencies. Transparen-
cies in the 6cm x 7cm format were deemed to
have little utility because there are no projec-
tors currently on the market which are ca-
pable of handling the image size. No color
films were used in the 4in x 5in format.

Filters

Another means of improving image
quality in photographs is through the use of
filters (Adams 1981a, Eastman Kodak 1988c).
Some of the advantages and limitations of
filter use are discussed in this section to help
clarify why certain filters were or were not
used for recording rock art in Dinosaur Na-
tional Monument.

Unfortunately, filter options for in-
creasing contrast in color photography with-
out falsifying colors are extremely limited.
Polarizing filters offer the only practical, ef-
fective way to increase contrast, but their
application is limited to specific lighting con-
ditions. A polarizing filter eliminates specular
reflections, resulting in reduced glare and
reflection and increased color saturation.
There are two types of polarizing filters, lin-
ear and circular. Only the circular type will
work with auto-focus cameras.

Polarizing filters were used on
unshaded pictograph panels and petroglyph
panels which consisted of figures cut through
patinated host rock to reveal the lighter, un-
derlying rock. When portions of the scene to
be photographed included areas of both sun-




light and shade, a polarizing filter was used to
decrease the overall contrast. The polarizing
filter darkened the sunlit areas, but had a
negligible effect on the shaded areas.

A polarizing filter is not effective, how-
ever, when photographing petroglyph panels
where the figures and the host rock are uni-
form in tone or color. Such a situation may
arise when there is no patination, or when the
figures themselves have become repatinated.
In either case, the contrast between the glare
off the host rock and the shaded relief of the
figures is the only means of revealing the
elements of the panel, and any reduction in
glare resulting from the use of a polarizing
filter would be undesirable.

The effect of a polarizing filter varies
as the angle of the light source varies and as
the angle of the subject to the light source
varies. This can cause problems when using
wide-angle lenses, since the degree of polar-
ization will not be uniform across the entire
field of the lens. Also the degree of polariza-
tion will vary throughout the day as the angle
of the sun changes, regardless of the lens
being used.

Filter options forblack-and-white pho-
tography are considerably more extensive than
for color. A polarizing filter may be used with
black-and-white film as well as color; how-
ever, the same applications and problems
mentioned above apply. In addition to polar-
izing filters, selective and corrective filters
can be used with black-and-white film.

Selective filters cut sharply, as
only certain definite wave-
lengths of light can pass through
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them... Corrective filters are
used whenthere isan unwanted
preponderance of some color
in the light,... or when the pho-
tographic emulsion is unduly
sensitive to some particular
color. They are not sharp-
cutting as they let through light
of all colors, but in varying
amount, admitting more of
their own and neighboring col-
ors and restraining their oppo-
sites... (Wall and Jordan
1975:72-73).

The practical application deriving from these
attributesis thata filter will lighten subjects of
its own color and darken subjects of comple-
mentary colors in the final print (Eastman
Kodak 1986). For example, a blue-green
filter will lighten blue-green subjects and
darkenredsubjects. Atsite 42UN178a Tiffen
#13 green filter was used for most black-and-
white shots in an attempt to darken the red to
reddish-brown pictographs in relation to the
light yellow-tan host rock.

When using most filters the film will
require increased exposure to obtain good
negatives. If a hand-held meter is used, the
published filter factors may be used to calcu-
late the correct exposure. (Kodak’s Publica-
tion No. R-32, Eastman Kodak 1988a, lists
filter factors for T-Max films and should be
consulted, since factors for most filters differ
from those recommended for conventional
black-and-white films.) Through-the-lens
meters will compensate for the reduced light
passing through selective and corrective fil-
ters, but they do not take into account the
spectral sensitivity of the film. The film will
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often need more exposure than the meter
indicates. The recommended exposure can
be found by using the meter before installing
the filter and then applying the appropriate
filter factor. Anyadditional exposure needed
when metering through the filter can be easily
calculated by determining the difference be-
tween the exposure recommended by the
meter with the filter in place and the exposure
recommended using thefilter factor, as above.
This additional exposure can thenbeadded to
each shot without having to remove and re-
place the filter each time.

Both color and black-and-white films
are sensitive to ultra-violet radiation. In
addition, the shorter wavelengths of light at
the blue end of the spectrum are scattered
more easily by collisions with particles in the
atmosphere than are longer wavelengths.
These factors will cause a blue cast on color
films, particularly on cloudydays andinshaded
areas, as well as an increase in atmospheric
haze. The same factors will cause black-and-
white films to have less contrast, show in-
creased atmospheric haze, and possibly have
some overexposure. Most modern films have
ultra-violetfiltering layers builtinto the emul-
sion, but additional filtration is required.
There are several types of filters which are
designed to reduce or eliminate ultra-violet
radiation. UV (ultra-violet) filters are avail-
able in different strengths depending on the
percentage of ultra-violet radiation that they
absorb. UV filters are also available under
the designation of “Haze” filters. “Skylight”
filters add a slight “warming” quality, in addi-
tion to ultra-violet filtration, in order to fur-
ther counteract the blue cast. UV, Haze, and
Skylight filters do not require any exposure
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compensation. Many photographers keep
one of these filters on their lenses at all times
to protect the lens surface.

The types of filters used with each
camera during 1988 are listed in Table 2.

1988 Field Procedures

This sectionoutlines the methods used
to document rock art sites in the field during
the 1988 season. Although special situations
at some sites required variations from the
standard recording, in general the same tasks
were accomplished at each site. Standard
procedures included photographic documen-
tation of all rock art panels with color and
black-and-white film from permanently
marked “photo stations”. In addition, de-
tailed close-up photographs were taken from
unmarked stations. Additional details are
discussed below.

Film sufficient for one day's shooting
only was taken into the filed. Care was taken
to keep the photographic equipment and ma-
terials in the shade whenever possible to
avoid heat damage to the film during the day.
The balance of the unexposed film and all of
the exposed film were kept in an air-condi-
tioned room for the duration of the project.

One Nikon EF camera was always
kept loaded with color film, while the second
Nikon EF was always loaded with black-and-
white film. The Pentax K1000 35mm camera
was used exclusively for shooting infra-red
black-and-white film. The Pentax 6 x 7 cam-
erawas used for all medium format6écmx 7cm
photographs. Black-and-white and color films




were alternated as needed. Lenses for these
cameras were also alternated as needed for
the best coverage at each site.

The Crown Graphic 4 x 5 camera was
used for all 4in x Sin photographs. The
GraflexFilm Pack Adapter No. 1234 was used
with Tri-X Film Packs. The Polaroid 545 film
back was used with Polaroid Type 52 Instant
Print Film. Standard 4in x 5in sheet film
holders were used withblack-and-white infra-
red film.

All initial shots from established pho-
tographing stations were taken using a tripod
and cable release. This allowed the use of
small apertures, giving maximum depth of
field, and slow shutter speeds when neces-
sary. The Nikon EF 35mm camera has a
provision for locking the viewfinder mirror in
the raised position in order to reduce vibra-
tion, and this feature was used with tripod
shots. The use of a tripod was also necessary
in order to maintain a fixed position over the
established photographing stations. For ad-
ditional detail and overall site shots a tripod
was used only when needed.

Exposures were determined using the
internal through-the-lens meters inthe 35mm
and the 6cm x 7cm cameras. When using the
Crown Graphic 4in x 5in camera, exposures
were first estimated using the internal meter
in one of the cameras which was so equipped.
A trial exposure was then made using Polaroid
Type 52 Instant Print Film. Once a satisfac-
tory result was obtained with the Polaroid
film, a + 1/2 stop exposure factorwasadded to
compensate for the difference in film speed
between Type 52 film and Tri-X. (Type 52
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filmis rated at ASA 400, while Tri-X 4inx 5in
film is rated at ASA 320.)

All critical exposures in each format
were bracketed by shooting photographs at
the recommended exposure, at 1/2 the recom-
mended exposure, and at twice the recom-
mended exposure. In most cases exposure
adjustments were made by changing the shut-
ter speed, rather than the lens aperture. This
allowed the use of the small apertures for
maximum depth of field and reduced the
effects of lens aberrations.

The procedure of bracketing was em-
ployed to overcome the inherent problems
arising from the use of light meters. Light
meters are designed to give proper exposures
of scenes with an average tonal range under
average lighting conditions. An “average”
scene is considered to be one in which 18
percent of the light falling on it will be re-
flected back to the camera. In photographic
terms, this situation is often referred to as 18
percent gray and light meters are said to read
the light falling on their photo-electric sen-
sors as 18 percent gray. For most applica-
tions, exposures based on an 18 percent re-
flectance reading will give quite acceptable
results. Where the system breaks down is
when there are very large areas of light and/
or dark.

Large areas of light and/or dark are
commonly encountered when photographing
rock art. They may be a result of the tone of
the rock itself, or of the light falling on it. All
in-camera light meters are reflected light
meters, as opposed to incident light meters.
Incident light meters read the light falling on
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a subject, rather than the light reflected by it.
In the case of a brightly lit, or light-toned
subject, a reflected light meter will recom-
mend too little exposure in order to darken it
to 18 percent gray. In the case of a dark-
toned, or poorly lit subject, a reflected light
meter will recommend too much exposure in
order to brighten the subject to 18 percent
gray. Bracketing is the easiest and simplest
way to deal with these problems since its
implementation does not require any sophis-
ticated testing or knowledge of photography.

One of the goals of the Dinosaur Rock
Art Project was to collect the baseline infor-
mation for a monitoring program, to be con-
ducted by the monument staff. The purpose
of the monitoring program was to determine
what environmental conditions were impact-
ingtherockartandtherateatwhichtheywere
affecting it. Pursuant to this goal, a series of
photographing stationswas establishedateach
site, from which photographs could be taken
over a period of years for comparative pur-
poses. After aninitial survey of the site to be
recorded, a series of possible photographing
stations was located which would allow for
complete coverage of the site. Exact loca-
tions were determined and marked at the
time the actual photographswere taken. Pho-
tographing stations were marked with an alu-
minum tag attached to a spike which, where
possible, was driven into the ground. The
project name, year, and station designation
were recorded on the tag. Photographing
locations where a spike could not be driven
into the ground were marked with a tag cov-
ered by a stone cairn. All locations were
plotted on the individual site maps.
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A log was kept of all photographic
exposures. The log entries included: date;
exposure number; site number; site name, if
any; exposure data; compass direction; filter;
lens; height of the camera above ground sur-
face; and station designation. The film type
being used, film speed, roll number, and
photographer’sname were alsorecorded. The
height above ground surface was measured at
the point where the lens axis intersected the
plane of the lens mount. The angle of the film
plane to the vertical, or to the plane of the
subject was not determined.

The Folding Evidence Scale and the
ABFO NO.2 Photomacrographic Reference
Scale were affixed to the rock art panels
where possible. Artist’s putty was used in
order to minimize impact to the panels. In
addition to supplying a size reference for the
panels, the scales also made rectification of
the image possible. Any deviation from par-
allel of the subject from the film plane will
appear as a foreshortening of one or both of
the legs, as well as a distortion of the circles on
the ABFO NO.2 Scale. The image may be
rectified optically, or by computer, by correct-
ing for the distortion.

Priority was given to complete cover-
age in 35mm format. 35mm is the quickest,
easiest, and least expensive to use of the three
formats. Inaddition, it was the only format in
which the making of a complete color record
was planned. The 6cm x 7cm and 4in x 5in
formats were employed, when time and cir-
cumstances permitted, to determine if the
improvement in image quality deriving from
a larger negative would justify the increased
difficulty and expense attached to their use.




In order to avoid damage to the pan-
els, no substance was applied at any time to
the surfaces to enhance the visibility of the
figures.

Lighting

The most important and obvious ne-
cessity for successful photography of rock art
is optimal lighting. Although optimallighting
conditions sometimes do exist in the field,
they are usually of shortduration. Inaddition,
petroglyph panels generally require different
lighting conditions than pictograph panels.
Petroglyph panels with little or no contrast
between the figures and the host rock require
extremely acute lighting angles. Pictograph
panels, on the other hand, require uniform,
flat lighting in order to reduce shadows and
texture which may make visual analysis diffi-
cult.

When possible, shooting schedules
were arranged so as to take advantage of the
best possible lighting conditions for a given
panel. However, time, weather, and trans-
portation considerations did not always allow
flexibility in scheduling. No artificial lighting
methods were employed. The lack of suitable
equipment for use in the remote areas where
most of the sites were located made the use of
artificial lighting impractical if not impos-
sible.

Some sites presented special lighting
difficulties. For example, Panel 3 at site
42UN178 contained both pictographs and
petroglyphs. Two recording sessions were
required at this site in order to take advantage
of the best lighting conditions for the respec-
tive types of rock art. The pictographs were
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shot under indirect, shaded lighting condi-
tions to eliminate confusing surface texture
(Figure 2). The petroglyphs, on the other
hand, were shot at midday, when the sun was
atan acute angle to the panel (Figure 3). The
petroglyphs were at their peak of visibility for
only 15-20 minutes each day, and they were
almost invisible under flat lighting condi-
tions, whether from a direct orindirectsource.
Unfortunately, the host rock was so badly
eroded that the best lighting conditions for
the petroglyphs also emphasized confusing
textural elements on the rock surface.

At site 42UN192 acute lighting was
critical. The petroglyphs were of shallow
relief, with little contrast between the figures
and the host rock in most areas. Because the
lighting was optimal for less than 20 minutes
over the entire site, it was necessary tovisit the
site on two separate occasions to take advan-
tage of the best lighting for each panel. Even
under the best lighting conditions, elements
of Panel 1 at the site were very difficult to
discern.

Atsomesitessuchas42UN217, where
most of the figures were low relief petroglyphs
on a light colored host rock, optimal lighting
conditions were unobtainable. In this case,
the overhanging edges of the shelter blocked
the sunlight at the times when it would best
reveal the figures, and other methods had to
be used to enhance the images (see section on
filters).

Similar problems occurred at 42UN45
where the contrast between the petroglyphs
and the host rock at two of the panels was
insufficient to delineate the elements without
the aid of proper lighting conditions. How-
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Figure 2. Panel 3 at site 42UN178 shot under flat lighting conditions to eliminate surface texture and enhance the
_pictographs.

Figure 3. Panel 3 at site 42UN178 shot under acute-angled lighting conditions to enhance the petroglyphs.
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ever, both panels were overhung by rock
formations which partially, or wholly, blocked
the sun atthe mostoptimal times. Earlyinthe
day the light shone directly on the panelsatan
insufficient angle to show any relief. Later in
the day the panels were entirely shaded and
showed no relief. It is possible that the sun
may be at a low enough angle at, or near,
winter solstice to fully illuminate the panels.
Artificial lightingis another possible solution,
but would be difficult and expensive to imple-
ment.

1988 Lab Procedures

A number of techniques are available
to improve the photographic image, once the
film hasbeenreturned to the photographylab
for processing. These include variations in
exposure and development, developer for-
mulation, chemical intensification, copying,
various types of enlarger light sources, and
different paper contrast grades. Some of the
factors affecting methods chosen for use in
this project are discussed below.

Film speeds and development times
published by the manufacturer are designed
to handle average lighting conditions and
average contrast. However, using the recom-
mended film speed and development times
will not give optimum results under condi-
tions of very high contrast, or very low con-
trast. Unfortunately, altering film speed and
development parameters of color film is not
generally recommended because color bal-
ance will be altered as well as exposure. In
contrast, the film speed and development of
black-and-white film may be adjusted to suit
the particular lighting conditions existing at
the time that the exposure was made. Be-

25

METHODOLOGY

cause of the nature of the development pro-
cess, reduced development time will reduce
contrast, and increased development time
will increase contrast (Henry 1986; Eastman
Kodak 1988b). Similareffects will result from
respectively decreasing or increasing the de-
veloper concentration, but the most com-
monly used method is to adjust development
time. To be most effective, decreased devel-
opment should be combined with a corre-
sponding increase in exposure to support the
shadows, and increased development should
be combined with a corresponding decrease
in exposure to prevent “blocking up” the
highlights (Adams 1981a). There are, of
course, limits on how much variation in expo-
sure and development a particular film can
withstand and still deliver acceptable results.
The range of variability in exposure and de-
velopment that a film will tolerate and still
give acceptable results is referred to as the
latitude of the film (Vestal 1975; Wall and
Jordan 1975). Asa rule, faster films will have
more latitude than slower films.

There are drawbacks to using extended
developmenttoincrease contrast, even within
the range of latitude of the film. Highlights
may become overdeveloped and difficult to
print, hence the need for reduced exposure.
However, reduced exposure canlead to a loss
of shadow detail. Grainis alsoincreasedasa
result of extended development, and the en-
tire roll has to be shot under the same lighting
conditions. Tests should be run for each film/
developer combination to determine the best
combination of exposure and development of
a given lighting condition.

The formulation of the developer used
can have a significant effect on acutance and
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resolution. Mostso-called fine grain develop-
ers contain a silver solvent which will actually
reduce acutance. Fine grain developers may
also reduce the effective film speed. High
acutance developers, on the other hand, will
enhance the apparentsharpness of the image,
although graininess may also be increased.

The effect is to surround all
highlights on the print with a
narrow dark line known as a
‘Mackie Line.” In practical
terms, this is equivalent to a
raising of contrast at a bound-
ary, which is precisely what we
want in a high acutance image
(Wall and Jordan 1975:124).

A third process that may be used to
improve image quality is chemical intensifi-
cation. This process may be applied to prints,
but is more commonly used with negatives.
There are a number of different formulas for
intensifying negatives. The particular formu-
lation will determine the rate and degree of
effect on the different densities of exposed
silver in the negative (Wall and Jordan 1975).
The effect may be sub-proportional, propor-
tional, or super-proportional. Sub-propor-
tional intensifiers build up the low densities
more than the high densities, thus reducing
contrast. Proportional intensifiers act on all
densities at the same rate, giving much the
same effectasincreased development, namely
increased contrast and grain. Super-propor-
tional intensifiers are most active in the areas
of highest density, resulting in much higher
contrast and increased grain. Selenium ton-
ing has also been found to be modestly effec-
tive for intensifying negatives, as well as im-
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parting improved archival qualities (Adams
1981a, 1981b).

A fourth means of controlling contrast
is by copying the original negatives to a higher
contrast level. This can be done either by
copying onto a high contrast film, or by copy-
ing onto normal film and increasing the con-
trast by adjusting the exposure and develop-
ment.

Afifth means of controlling contrast is
by the use of different enlarger light sources
(Adams 1981b; Henry 1986). There are three
main types of light source: point-source, con-
denser, and diffusion. (A “cold-light” source
is a variation of the diffusion type of light
source.) A point-source type will yield the
most contrasty prints. A condenser source
will yield somewhat less contrasty prints, and
a diffusion source will yield the least contrasty
prints. Most standard black-and-white en-
largers come equipped with a condenser light
source, whereas most color enlargers come
with a diffusion light source.

Contrast-graded papers provide a sixth
means of adjusting image quality when print-
ing in black-and-white (Adams 1981b; Henry
1986). The most common contrast grades are
1 through 4. However, most manufacturers
produce a number of different papers for
differentapplications. Some papers may only
be available in grades 1 through 3, while
others may be available in grades as high as 5
or 6. The higher the grade number is, the
higher the contrast of the print will be. The
actual contrast of a given paper grade will
vary, depending on the manufacturer. The
variation will usually not be more than one




half a grade. For example, one manufacturer’s
grade 2 paper may have a contrast level some-
where between another manufacturer’s grades
2 and 3 papers.

The use of variable contrast papers
eliminates the need to stock paper in rarely
used contrast grades. Contrast is controlled
by the use of various filters. Most enlargers
have a provision for placing filters between
the light source and the negative, thereby
eliminating any image degradation due to the
filter. Iffilters are used between the lens and
the print, care should be taken to use only
clean, high-quality filters.

At the time that the 1988 materials
were processed, Kodak’s filter sets came in
half-grade intervals from 1 to 4. The main
disadvantage, particularly for rock art appli-
cations, was that the higher contrast filters
were quite dark. This could lead to tediously
long exposures and make selective exposure
of specific areas of the print, known as dodg-
ing and burning, extremely difficult. Heat
from the light during long exposures could
also cause the negative to buckle, throwing
the image out of focus.

Photographic papers come ina variety
of surfaces aswell as contrast grades. A glossy
surface will yield higher contrast and sharper
detail than other surfaces such as luster, mat,
silk, etc.

AnImagemaker II film processor was
used for processing all 35mm black-and-white
and 6cm x 7cm black-and-white film at the
Midwest Archeological Center. All 4inx Sin
black-and-white film was tray processed by
hand. All 6cm x 7cm color negative film was
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taken toalocal commercial processor, and all
35mm Kodachrome color film was sent to a
Kodak processing laboratory.

The Imagemaker Il film processor uses
a continuous agitation process which can re-
sultinoverdevelopment if the manufacturer’s
recommended times for intermittent agita-
tion processing are used (Henry 1986). Stan-
dard procedure at the Midwest Archeological
Center photo lab is to reduce the recom-
mended development time by 20 percent in
order to produce normal contrast negatives.

Kodak T-Max Developer was used
with all T-Max films. As a test, 35mm black-
and-white rolls number BW-1and BW-6 were
processed for 20 percent less than the
manufacturer’s recommended times. After
studying the results of this procedure, a deter-
mination was made that the remaining film
would benefit from an increase in contrast
which would result from increased develop-
ment. Therefore, all remaining 35mm and
6cm x 7cm black-and-white rolls were devel-
oped at the manufacturer’s recommended
development times for small tank processing
with intermittent agitation, thus effectively
giving the film 20 percent extra development.

Each4inx5in Tri-X film pack contains
sixteen exposures. The individual film sheets
in film packs are thinner and slightly longer
than standard sheet film and cannot be pro-
cessed in most tanks or machine processors.
In order to test the development of this film,
exposures number 1-3 were tray developed in
Kodak D-76 with continuous agitation for the
manufacturer’s recommended time. As in
the case of the smaller format films, the
normal processing times gave unacceptably
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low contrast negatives. Development times
for the remaining exposures were increased
by 50 percent.

Only eleven 4in x Sin infra-red expo-
sures were made during the field project.
Exposure IR-L1, which had been taken at the
manufacturer’s recommended ASA, was tray
developedin Kodak D-76 with constant agita-
tion for the manufacturer’s recommended
time to test development. Based on the
resulting IR-L1 negative, subsequent nega-
tives were developed according to their an-
ticipated degree of overexposure or underex-
posure.

A Beseler 45 MX II Enlarger with a
condenser head was used for all black-and-
white contactsheets and prints. ARodenstock
Rodagon 50mm lens was used for 35mm and
6ecm x 7cm contact sheets and prints from
35mm negatives. Prints from 6cm x 7cm
negatives were made using a Rodenstock
Rodagon 80mm lens.

Contact sheets were made from all
black-and-white negatives. The paper used
was single-weight Kodak Polyfiber “F” sur-
face. Contact sheets were exposed without a
polycontrast filter, which is the equivalent of
exposing at a grade 2 level. Grade 2 is
considered to be normal contrast when a
condenser enlarger is used. Black-and-white
8in x 10in prints were made from selected
negatives in order to demonstrate the effects
of the various photographic techniques em-
ployed during the project. Single weight, “F”
surface Kodabrome in grades 4 and 5 and
single-weight, “F” surface Kodak Polyfiber
were the printing papers used.
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Printswere developedin Kodak Dektol
diluted 1:2 from the stock solution. Develop-
ment time was 2 min at 70-72 degrees F.
Kodak Indicator Stop Bath was used to stop
development. Prints were then put through
two fixing baths for 30 seconds in each bath.
The fixing bath consisted of Kodak Rapid Fix
without hardener, diluted to film strength
from the concentrate. Prints were treated for
2 min in Kodak Hypo Clear and washed for a
minimum of 10 min in a Zone VI archival
print washer. Prints were dried on a drum
type Pako print dryer. The Midwest Archeo-
logical Center does not have a policy of
archivally storing prints. The above process
will not yield archival quality prints without
some modifications (see Keefe andInch 1984).

1988 Results

A variety of field and lab methods
were incorporated during the 1988 season in
order to determine the best methods of rock
art documentation for this area. The follow-
ing section outlines the methods and equip-
ment that produced the best results.

It was found that the figures on rock
art panels were considerably easier to distin-
guish in prints made from 6cm x 7cm and 4in
x S5in negatives than in prints made from
35mm negatives. This was particularly evi-
dent in cases where there were small figures
and/or large numbers of figures, and also
where the panels were severely eroded.

Definition of rock art figures can be
very difficult or impossible when working
with prints made from small negatives. Small
figures are difficult to see unless they are




adequately enlarged. However, as enlarge-
ment increases, grain size increases and reso-
lution decreases.

Black, red, and yellow pigments were
encountered at several of the sites, either as
pictographs, or as elements in combined
petroglyph-pictograph figures. The use of
black-and-white infra-red film in the 4inx 5in
format resulted in a slight enhancement of
black pigmented figures. Some petroglyphs
were also slightly enhanced, although the
exact cause of this is undetermined. How-
ever, the enhancement of the figures as a
whole was at the expense of a serious loss of
fine detail due to the graininess of the film,
and the methods of application of the rock art
were totally obscured. The excessive graini-
ness of 35mm black-and-white infra-red film
obscured all but the boldest figures.

Kodachrome 64 gave excellent results
under all of the conditions that were encoun-
tered. Since a tripod had to be used to
maintain precise positions over photograph-
ing stations, slow shutter speeds rarely caused
any added difficulty. Excessive contrastwasa
problem in scenes containing both sunlit and
shaded areas, but thatis a characteristic of all
transparency films.

No color film can be relied upon to
reproduce colors accurately. Each film hasits
own particular color bias and even the same
brand of film will vary slightly from one batch
to the next. In addition, the color tempera-
ture of daylight illumination changes through-
out the day, and this will affect the color
reproductionas well. The artist on the project
recorded colors using a Munsell Color Chart,
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and one should refer to this for a more accu-
rate reading of the actual colors.

The NikonL37Cultra-violetand Tiffen
1A filters were helpful in reducing the bluish
cast caused by shaded areas or overcast con-
ditions. Many photographers leave an ultra-
violet or a 1A Skylight filter on their lenses at
all times to protect the lens, and that practice
was followed during this project.

The polarizing filter was effective for
increasing the contrast between patinated
hostrock and the lighter figures on petroglyph
panels (Figures 4 and 5). The filter also
improved theimage qualitywhen photograph-
ing pictograph panels in sunlight by reducing
glare and increasing color saturation. The
filter also reduced distracting texture by re-
ducing the contrast between highlights and
shadows which delineate the textural ele-
ments. The filter was effective for both color
and black-and-white film. The degree of
polarization varies as the angle of the light
source varies relative to the film plane. This
variation is particularly noticeable over large
areas of uniform density. While this effect is
probably present in the 1988 photographs, it
is difficult to determine because of the lack of
large areas of uniform density.

The Tiffen #13 green filter was found
to be only minimally effective for increasing
the contrast between red pictographs and
lighter reddish or yellowish to buff host rock.

The Tiffen #23A red filter was also
found to be only minimally effective for in-
creasing the contrast between patinated host
rock and petroglyph figures, and the 2 2/3
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stop exposure increase required to compen-
sate for lightloss through the filter may present
problems when slow shutter speeds are used
under certain conditions (e.g., high winds).
At site SMF157 the wind was too strong to
allow for slow shutter speeds, even with the
use of a tripod.

Petroglyphs photographed under uni-
form lighting conditions, such as shade or
directsun, were verydifficult todiscern unless
the figures were particularly bold, or the con-
trast between the figures and the host rock
was naturally high. However, when photo-
graphed under acutely angled lighting condi-
tions, even figures with shallow relief were
remarkably well defined. Pictographsyielded
quite the opposite results. Uniform lighting,
either from direct sunlight or total shade, was
optimal. Acutelyangledlight caused distract-
ing texture and contour to appear.

Interms of exposure, slightly underex-
posed transparencies gave the best results.
Highlight detail was preserved and color satu-
ration was strong.

The use of high contrast papers was
the most effective lab procedure for improv-
ing the visibility of the rock art figures in
black-and-white prints. Individually graded
papers come in a wider range of contrasts
thanvariable contrast papers and were easier
to use at the higher contrast levels. The high
contrast filters used with variable contrast
papers were quite dark, requiring long expo-
sures and making dodging and burning diffi-
cult. Also, heat from the enlarger lamp dur-
ing long exposures occasionally caused the
negatives to buckle and throw the image out
of focus.
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1989 Equipment and Materials

After evaluating the results of the 1988
field season, two camera and film formats
were chosen for use in 1989: 35mm and 6cm
x 7em (2 1/4inx 2 3/4in). It would have been
preferable to use medium format exclusively,
but it was not possible because of equipment
limitations. The equipment used during the
1989 project is listed in Table 3.

The same scales used during 1988 were
used in 1989. These were the Folding Evi-
dence Scale and an ABFO NO.2
Photomacrographic Reference Scale.

Kodak T-Max 100 and T-Max 400
black-and-white films were used for 6cm x
7cm format photographs. Kodachrome 64
transparency film was used for all 35mm color
photographs. A limited number of transpar-
encies were also made in the 6cm x 7cm
format using Kodachrome 64 film. Kodak
Vericolor HC film was used for obtaining
color negatives in the 6cm x 7cm format, as
prints are easier and cheaper to make from
negatives than from transparencies. The an-
ticipated uses of color prints from these nega-
tives were for analysis and report illustra-
tions. A Macbeth ColorChecker was used to
aid in determining the correct color balance
in color photographs.

1989 Field Procedures

Enough film for only one day of shoot-
ing at a time was taken into the field as was
done during the 1988 season. The balance of
the unexposed film and all of the exposed film
were kept in the residence trailer for the
duration of the project. Care was taken to
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Table 3. Equipment used for photographic documentation during the 1989 field season.

Lens
{quantity)

Camera
(quantity)

Filter

35mm Nikon EF (2)

50mm F1.8 Nikkor (2)
28mm F2.8 Soligor (1)

Nikon L37c ultra-violet
Tiffen Polarizer

80-200mm F4.5 Soligor

zoom (1)

Pentax 6 x 7 (1)

105mm F2.4 Takumar (1)
55mm F4.0 Takumar (1)

Tiffen #15 yellow-orange
Tiffen Polarizer

Note: Additional equipment used with all cameras included one Bogen 3033 Tripod with a 3055 ball
type head, one cable release, and one Macbeth Color Checker.

keep the photographic equipment and mate-
rials in the shade whenever possible to avoid
heat damage to the film.

One Nikon EF was always kept loaded
with color transparency film. The second
Nikon EF was broughtas a spare. The Pentax
6 x 7 camera was used for all black-and- white
and some additional color photographs.
Lenseswere alternated as needed for the best
coverage at each site.

All initial shots from established pho-
tographing stations were taken using a tripod
and cable release, as with the 1988 season.
This allowed the use of small apertures, giving
maximum depth of field, and slow shutter
speeds when necessary. The viewfinder mir-
ror on the Nikon EF camera was locked in the
raised position to reduce vibration. The tri-
pod was used to maintain a fixed position over
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the established photographing stations, but
was used only as needed for additional site
and detail shots.

Exposures were determined using the
internal through-the-lens meters in all cam-
eras. All critical exposures in each format
were bracketed by shooting photographs at
the recommended exposure, at 1/2the recom-
mended exposure, and at twice the recom-
mended exposure. In most cases exposure
adjustments were made by changing the shut-
ter speed, rather than the lens aperture. This
allowed the use of the small apertures for
maximum depth of field and reduced the
effects of lens aberrations.

Photographing stationswere placed in
locations which would allow complete cover-
age of the site and were marked with an
aluminum tag which, where possible, was




attached to a spike which was then driven into
the ground. The project name, year, and
station designation were recorded on the tag.
Photographing locations where a spike could
not be driven into the ground were marked
with a tag covered by a stone cairn. All
locations were plotted on the individual site
maps.

A log was kept of all photographic
exposures. The log entries included the same
items recorded during the 1988 season, with
the exception of the height above ground
surface. An assistant was generally available
to fill out the photographiclog, which allowed
the photographer to concentrate on obtaining
the most complete coverage possible under
the prevailing conditions. As a result, each
site received more complete and detailed
photographic coverage than was possible in
1988.

The Folding Evidence Scale and the
ABFO NO.2 Photomacrographic Reference
Scale were affixed to the rock art panels using
the same methods established in 1988.

The Macbeth ColorChecker(R) chart
was used in two ways. The first method
followed the manufacturer’sinstructions. The
chart was placed in the same light and at the
same angle as the subject. A photograph was
then taken with the chart filling the entire
frame. This method allows for reflection
density readings to be made in the lab from
eachsquare on the chart. The second method
involved placing the chart somewhere within
the picture frame. In this case the chart is
useful as a visual color reference, but is repro-
duced too small for useful instrument read-
ings to be made from it.
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When possible, shooting schedules
were arranged to take advantage of the best
possible lighting conditions for a given panel.
However, time, weather, and transportation
considerations did not always allow for flex-
ibility in scheduling. No artificial lighting
methods were employed.

1989 Lab Procedures

The Imagemaker II film processor at
the Midwest Archeological Center was used
for processing all of the 6cmx 7cm black-and-
white film. All Kodachrome 64 color filmwas
sent to a Kodak processing laboratory. All
6cm x 7cm color negative film was taken to a
local commercial processor. All 6cm x 7cm
black-and-white rolls were developed in
Kodak T-Maxdeveloperatthe manufacturer’s
recommended development times.

A Beseler 45 MX 11 Enlarger with a
condenser head was used for all black-and-
white contact sheets. ARodenstock Rodagon
80mm lens was used for 6cm x 7cm contact
sheets. Contact sheets were made from all
black-and-white negatives. Kodak
Polycontrast I RCpaper developedin Kodak
Dektol was used for all contact sheets and
prints. Prints were developed in Kodak Dektol
diluted 1:2 from the stock solution. Develop-
ment time was 1 min at 70 - 72 degrees F.
Kodak Indicator Stop Bath was used to stop
development. Prints were then put through
two fixing baths for 30 seconds in each bath.
The fixing bath consisted of Kodak Rapid Fix
without hardener, diluted to film strength
from the concentrate. Prints were washed for
a minimum of 10 min in a Zone VI archival
print washer. The Midwest Archeological
Center does not have a policy of archivally
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storing prints. Resin coated paper is not
considered to be archival.

Photographic Documentation for Future
Projects

The following recommendations are
made for future rock art photographic docu-

mentation, based on the results of the 1988-
1989 field work:

1) Proper lighting is the single most
important factor for obtaining the best pos-
sible images. Pictographs require flat, even
lighting to eliminate relief. Petroglyphs, on
the other hand, generally require lighting at
an acute angle to the panel for maximum
relief. The exception is when there is a
marked natural contrast between the figures
and the host rock due to patination. If pos-
sible, photography at each site should be
planned for the time of day when the figures
will show up the best. Sufficient time and
transportation to sites is essential in accom-
plishing this task.

2) The use of a medium format camera
isrecommended for initial documentation. A
medium format camera using 120, or 220, roll
film represents a good compromise between
the convenience of a 35mm camera and the
superior image quality of a large format cam-
era. Various medium format cameras retain
much of the convenience and versatility of the
smaller 35mm cameras, and a print from a
medium format negative will yield a much
sharper, more detailed image than a print
enlarged to the same size from a 35mm nega-
tive. Combined with the use of a fine grain
film, a medium format camera will yield ex-
cellent results without the inconvenience and
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added expense of large format photography.
Projectorsare also available which will handle
up to 6cm x 6cm transparencies. If 35mm
slides are needed, copies can be made from
the originals. In all cases, copies should be
used for projection, not originals.

There are four popular sizes of me-
diumformatimages; 6cmx4.5cm, 6cmx6cm,
6cmx 7cm, and 6cm x 9cm. The 6cmx 4.5¢cm
and 6cm x 7cm sizes are referred to as “ideal
format,” because they canbe enlarged almost
exactly to the standard paper sizes without
cropping. Thereason for the improved image
quality of medium format over 35mm is clear
if one considers that, in terms of surface area,
an 8in x 10in print from a 6cm x 7cm negative
requiresonlya 13x enlargement, compared to
a 60x enlargement required to make an 8in x
10in print from a 35mm negative. Even the
smallest medium format, the 6cm x 4.5cm,
only requires a 19x enlargement for an 8in x
10in print.

The use of a camera with interchange-
able backs is strongly recommended. Film
backs may be changed mid-roll on some mod-
els, allowing the concurrent use of several
different films with only one camera body.
One of the major drawbacks of the Pentax 6 x
7 used during the 1988-1989 field seasons was
that, without a second camera body, only one
type of film could be used at a time.

3) The use of a fine-grain film when-
ever possible is strongly recommended. The
better resolution, higher acutance, and higher
contrast yield sharper, more detailed nega-
tives and transparencies than faster films do.
Exposure should not be a problem, under
most conditions, if a tripod is used.




4) Kodachrome films should be used
for the initial color documentation because of
their superior archival properties under dark
storage conditions. Medium format transpar-
encies are preferable for the original docu-
mentation. 35mm duplicates can be made
using an E-6 type film as needed for slide
viewing or projection, since E-6 films are
more stable when exposed to light.

5) Mounting the camera on a tripod
allows the use of small apertures and/or slow
shutter speeds when required, reduces cam-
era vibration, and maintains the camera over
a fixed position. When slow shutter speeds
are required, a cable release should be used.
Also, if the camera is equipped with a mirror
lock-up feature, the mirror should be secured
in the up position during the exposure.

6) Lenses should include a normal, a
wide-angle, and a telephoto lens. Only top
quality lenses should be used because inferior
lenses will not be fully corrected for distortion
and will have aberrations which degrade the
image. Zoom lenses are very convenient to
use and modern zoom lenses are quite well
corrected; however, a fixed focal length lens
should be used for very critical work.

Rock art panels are commonly found
in locations that require close camera posi-
tions. A wide-angle lens is a necessity for
dealing with these situations and wide-angle
lenses are also useful for overall site shots.
Telephoto lenses are the most convenient
way of dealing with panels in locations that
are inaccessible. Normal lenses are often the
mostsuitable foruse indimlylitareasbecause
they usually have wider maximum apertures
than either telephoto or wide-angle lenses.
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7) A polarizing filter canbe very effec-
tive for enhancing images of rock art under
appropriate conditions. Photographs of pic-
tograph panels in sunlight, sunlit petroglyph
panels with patinated host rock, if the figures
have not been significantly repatinated, and
panels which are partially sunlit and partially
shaded may all benefit from the use of a
polarizing filter.

8) The use of “selective” type filters
for black-and-white photographs generally
resulted in little or no improvement in image
quality, with the added disadvantage of low-
ering the effective film speeds, and their use
is not recommended. However, it may be
worthwhile to try a stronger green filter, or a
blue-green filterwhen photographing red pig-
mented pictographs.

9) Bracketing exposures should be a
standard practice. The typical light meter
found in most cameras averages the light
across the entire image area, usually placing
somewhat more emphasis on the center por-
tions of the image than on the edges. Asa
result, they cannot be depended on to cor-
rectly read exposure under all circumstances.
Making exposures at the recommended read-
ing, at 1-stop over the recommended reading,
and at 1-stop under the recommended read-
ingwill assure thata good negative is obtained
under most circumstances. For particularly
critical shotsunder extreme conditions, brack-
eting by 2-stops may be advisable, making five
shots all together.

Film and processing costs represent a
relatively small portion of most project bud-
gets. Bracketing exposures provides the best
guarantee for obtaining good images. Scrimp-
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ing on exposures is a false economy, since
returning to the field to re-shoot would be
considerably more expensive. After process-
ing, the unsuccessful exposures may be dis-
carded to reduce storage space and record
keeping.

10) The use of a spot meter would be
preferable to using the through-the-lens
camera meters. Spot meters typically have a
1-degree angle of view. This narrow angle of
view allows the photographer to get a precise
exposure reading from all of the critical areas
of the subject. The photographer can then
adjust exposure and development to obtain
the best image.

11) Various methods of artificial light-
ing should be experimented with, particularly
on panels that are difficult to photograph
under natural lighting conditions. These
methods may include the use of a nonstand-
ard light source such as ultra-violet, particu-
larly on pictographs. Use of these light sources
would require photographing at night.

12) Infra-red black-and-white film is
not recommended except in the 4in x Sin
format, and then only under extreme condi-
tionswhere conventional films are inadequate
for revealing faint figures done in black pig-
ment. Loendorf etal. (1988) have noted that
color infra-red film can be useful in photo-
graphing black and green pigments; however,
no green pigments were encountered atany of
the sites studied in the Monument.

There was little additional informa-
tionrevealed by the infra-red radiation onthe
panels tested. Even in situations where the
infra-red radiation might reveal additional

36

information, the details would most likely be
obscured by the extremely coarse grain, at
least in the 35mm format.

Infra-red film also requires particular
care in handling and storage. The film must
be kept cool and can only be loaded and
unloaded in total darkness, as it is extremely
sensitive to both heat and light. The exigen-
cies of field work make it very difficult to
adequately protect the film before, during,
and after exposure.

Exposure is a problem as well, since
conventional light meters do not read infra-
red radiation. Without considerable experi-
ence shooting infra-red film, a photographer
will have to bracket widely in order to insure
a proper exposure. Thisbecomes particularly
burdensome when using 4in x 5in sheet film,
dueto the space required for large numbers of
sheet film holders and the increased time
required to photograph with a 4in x 5in cam-
era. (Konica is currently manufacturing a
medium format infra-red film; however, no
medium format infra-red film was known to
be available at the time of the project.)

13) Kodak T-Max Developer is rec-
ommended for use with T-Max films. Al-
though the films are compatible with most
general purpose black-and-white film devel-
opers, T-Max Developer seems to give no-
ticeably better results.

14) Extending development beyond
the recommended time is an effective means
of improving black-and-white image quality.
The increased contrast serves to better delin-
eate figures. Under certain circumstances,
overdevelopment should be combined with a




corresponding underexposure in orderto pre-
vent the highlights from “blocking up.” How-
ever, there is a risk of not recording valuable
information when negatives are underex-
posed. Negatives will tolerate overexposure
much better than underexposure. (Transpar-
ency films, on the other hand, will tolerate
underexposure much better than overexpo-
sure.) In any event, the procedure of brack-
eting exposures should yield a correctly ex-
posed negative without any further adjust-
ment.

Kodak has published tables of recom-
mended development adjustment factors for
increasing or decreasing the contrast of T-
Max films using various developers (Eastman
Kodak 1988a). (For other films see: Adams
1981a; Vestal 1975.) The limits onthe degree
of acceptable exposure and development ad-
justment depend on the film/developer com-
bination being used. In extreme cases, most
films will yield printable negatives at upto a
2-stop overexposure or underexposure with a
corresponding adjustment in development.

Underexposure and overdevelopment
do have their drawbacks. An underexposed
negative will have reduced detail in the low
values (e.g., shadows and dark tones) com-
pared to a normally exposed negative. If the
silver grains in the film emulsion are not
exposed, then the image is not recorded and
no amount of development will save it. Asa
result, there is a risk of not recording valuable
information. Overdevelopment increases
grain, which results in decreased sharpness
and resolution. These drawbacks may be
mitigated somewhat by careful exposure and
the use of a fine grain or large format film.
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Excessive overexposure and underde-
velopment will yield negatives with too low a
contrast level and insufficient tonal separa-
tion. The resulting prints would appear flat
and grey and have inadequate image defini-
tion.

A further problem with tailoring expo-
sure and development to specific lighting
conditions is that the conditions must be simi-
lar for all exposures on the same roll of film.
This condition does not present a problem
when dealing withsheet filmand isusually not
a problem with short roll films having ten or
twelve exposures. However, itis unlikely that
lighting conditions will remain the same
throughout the use of a 36- exposure roll of
35mm film.

15) Increasing paper contrast was the
single most effective lab procedure used to
improve the visibility of rock art figures in
photographs (Figures 6 and 7). High contrast
printing papers in the grade 4 and 5 range
yielded the best prints. At the time that the
1988 materials were processed, individually
graded papers were generally more conve-
nient to use than variable contrast papers at
the higher contrast levels. The high contrast
filters used withvariable contrast papers were
quite dark, requiring long exposures and
making dodging and burning difficult. In
addition, individually graded papers came in
a wider range of contrasts. Kodak’s new
generation of variable contrast papers has
overcome most of these disadvantages. They
have increased contrast range of 0-5, in half-
grade increments, and the filters are consid-
erably lighter than those used with the older
materials. However, at the time of the study,




Figure 7. Panel 2 at site 42UN1728 printed on high contrast paper. Note the improved visibility of the rock art figures in
this print over that in Figure 6.
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they were only available on resin-coated pa-
per, which does not meet current archival
standards.

16) An assistant to record entries in
the photographic log while the photographer
is shooting is recommended. This dramati-
cally improves the efficiency of the photo-
graphic record keeping process. A photogra-
pher working alone must spend from 1/2 to 2/
3 of his or her time writing entries in the log
book. Optimal lighting conditions at many
rock art panels are of extremely short dura-
tion, making complete photographic docu-
mentation difficult to obtain within the time
available. Indeed, several sites were visited
more than once during the 1988 field season
and still could not be adequately photo-
graphed. When another member of the crew
was available to record entries in the log
book, photographicoutput more than doubled.

17) Digitization and rectification of
photographicimages holds great possibilities
and should be attempted. This process was
planned for the Dinosaur Rock Art Project,
but has not been conducted to date.

18) Chemical intensification during
film processing should be tested as a means of
enhancing the visibility of rock art figures in
photographs.

19) Copying negatives to a higher con-
trast level also should be tested as means of
enhancing the visibility of rock art figures.

20) Rock art figures often seem to be
more visible in the negatives than in the
prints. Making a negative print, rather thana
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positive, or projecting the negative, should be
similarly helpful for improving the visibility of
figures. :

21) Three dimensional photographs
of some panels were made by the photogram-
metrist. Three-dimensional photography may
prove helpful, particularly for analysis of com-
plex sites, and should be utilized. Camera
mounts for taking stereo photographs with
conventional cameras are available, orcanbe
easily manufactured, and the additional in-
formation supplied by a third dimension can
be truly remarkable.

22) A method of superimposing old
photographs over current sites has been out-
lined by Prince (1988). The procedure was
recommended primarily for historicsites, but
could prove very useful for rock art sites as
well. Its use would make possible the loca-
tion, identification, and measurement of dam-
aged or destroyed figures and help in deter-
mining rates and types of impact on rock art
panels.

23) The Macbeth ColorChecker(R)
chart seems to be of little utility for anything
other than a rough visual check of the color
balance. Prints made from rock art negatives
by a local custom photographic lab using
readings from the corresponding negatives of
the chart exhibited grossly inaccurate color
balances. Prints of the rock art negatives
made by the same lab using their color ana-
lyzer in the normal manner were far more
accurate. However, itis entirely possible that
the chart slides were not being used properly,
or that the lab’s equipment was not set up to
use the chart correctly.
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The ColorCheckerimages maybe use-
ful in determining color changes in the film
over time, but even that is problematical.
Slides or negatives taken at some later date
will notbe directly comparable to the original
images in any accurately quantifiable sense.
The colorbalance of films and papers changes
slightly from one batch to the next. Further-
more, by the time that any noticeable color
changes appear in the original images, it is
highly likely that continuing research being
done by the manufacturers will lead to changes
in the product formulations which will, in
turn, affect the color balance.

The most effective way to determine
both the accuracy of the color balance in the
original photographs and the color change
over time would be to compare the colors in
the photographs with the Munsell readings
from the ColorChecker and the rock art itself.
Since the Munsell readings taken from the
rock art can be compared directly to the
photographs themselves, it is difficult to see
the utility of the additional use of the
ColorChecker.

FIELD SKETCHES AND SCALE
DRAWINGS

An artist/scientific illustrator accom-
panied the field crew to each of the sites
documented during the 1988 and 1989 sea-
sons. The artist created sketches and scale
drawings of the rock art panels and elements
as an essential part of complete rock art docu-
mentation. The sketches complement photo-
graphic documentation by providing a format
that enhances the outline and other elements
of images that are sometimes difficult to see
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in photographs (Figure 8). While the main
goal of the illustrator was to provide sketches
and drawings of the rock art panels them-
selves, she also assisted with the production of
site sketch maps, scale maps of the panels,
and photo log recording. Only the methods
used in panel illustration will be discussed
here.

The illustrator used a variety of meth-
ods for documenting the rock art panels in the
field. Each site was approached differently,
as all methods were not applicable under the
varying conditions resulting from time con-
straints, visibility, lighting, and occasional
accessibility. The following represent some
of the field methods applied.

(1) Rough sketches were made to il-
lustrate, in an overview fashion, the place-
ment of figures on the rock art panel and the
relationship of figures to natural rock fea-
tures as well as other elements on the panel
(Figure9). This type of sketch was completed
for most of the sites.

(2) Rough sketcheswere made of indi-
vidual elements on each panel. When it was
felt that scaled photographs would not pro-
vide accurate measures of elements, mea-
surements of corresponding areas were re-
corded directly on the sketch (Figure 10).
However, given the time involved in obtain-
ing measurements, the majority of the final
illustrations were drawn to scale, based on
scaled photographs. Scaled photographs taken
by the artist complemented the overview and
element sketches. Close-up, detail photos
were taken of each element, with a scale
placed near the element. The artist then
stepped back and photographed the entire
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Figure 10. Example of a ficld sketch of a rock art element from site 42UN1244 with measurements added.
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panel with the scale in the same location near
the specific element. This assisted the artist
inrecreating the arrangement of elements on
the panel and at the same time obtaining the
detailneeded tocreate detailed element draw-
ings. Color filmwas used to enhance the color
in pictographs. Printswere often used instead
of slides to allow for easier handling and
organization; however, some slides were
taken. The major advantage of slides is the
ability to project the image to a larger scale,
which sometimes enhances the visibility of
elements or details.

(3) Light tracings of individual ele-
ments were made when the elements were
faint or otherwise difficult to see. Tracings
were made using two different methods. The
most common method involved placing trac-
ing paper over the rock art and using charcoal
or pencil to trace the elements. Great care
was taken not to adversely affect the elements
during this process. Minimizing effects to the
panel is important not only to preserve the art
itself, but also to preserve desert varnish
around the elements which can be used for
radiocarbonorcationratioanalysis. A second
method involved placing three-millimeter,
single-sided, frosted acetate over the rock art
and using black or colored permanent mark-
ers to trace the elements. The clarity and
rigidity of the acetate made this method easier
and more accurate than using tracing paper
and the weight of the acetate made iteasier to
handle in windy conditions. Acetate is also
tear resistant which gives itan advantage over
tracing paper that may tear and allow marks
to be made on the rock art during tracing.
Acetate was not employed extensively in re-
cording because it is heavier and bulkier,
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making it more difficult to carry long dis-
tances, and itis more expensive. Acetate can,
however, be replaced with visqueen which is
similar in character except that it is more
transparent, lighter, more flexible and avail-
ableinlargersheetsizes. Oriental papers can
also be used for rubbing or tracing. Heavier
papers are good for producing rubbings of
rock art and some oriental papers become
transparent when wet (Loendorf et al. 1988).
Neither visqueen nor oriental papers were
used to record rock art during this project.

(4) Color drawings using pastels were
made of pictographs and occasionally of
petroglyphs. Color drawings of pictographs
provided more realismand easier differentia-
tion of design while the use of color with
petroglyphs often helped to differentiate
pecked areas and patinated surfaces.

(5) Descriptive data was recorded in
addition to the use of the methods listed
above. Written descriptions of outstanding
features were made to aid in completion of
finished drawings back in the lab. Munsell
readings were also taken of painted, pecked
and non-pecked/patinated areas.

Almost all of the sites recorded by the
artistwere approached inthe same manner as
most of the elements were easily accessible.
However, special situations existed at a few
sites that deserve mention here:

1) At site 42UN1244 Panel C was
almost completely obscured by bird drop-
pings making sketching and tracing difficult.
Photographs of the panels were relied on to
make the final drawing for this panel.
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2) At site SMF88 the figures are lo-
cated about 20 to 30 meters above the ground
surface precluding the use of scales or trac-
ings. Sketches were made by looking through
binoculars and these were matched with the
photographs back in the lab although scale
could still not be added.

3) Atsite SMF157, the figures of Panel
3 are located about 40 meters above the
ground surface and windy conditions the day
of recording made viewing through binocu-
lars difficult. Consequently, no sketches were
made of this panel.

4) At site 42UN1733 several of the
panels could not be reached to place scales or
make tracings so the panels were photo-
graphed with a zoom lens. Drawings were
then made from these photographs.

5) Theartistdid not visitsites 42UN198
and42UN1735. Final drawings for these sites
were made from scaled photographs taken by
other members of the crew.

Upon return to the Midwest Archeo-
logical Center, final camera-ready drawings
were created from sketches, tracings, maps,
and notes taken in the field. A variety of
methods were used to produce the final draw-
ings. The methods selected depended upon
the type of product available from the field
work at each site. The methods used in-
cluded:

(1) Enlarged photographs with scales
were traced to produce scale drawings of rock
art panels.
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(2) Rough sketch maps of rock art
panels made in the field were enlarged (using
a photocopier) and traced onto mylar.

(3) Tracings of individual elements
madein the field were reduced (usinga photo-
copier) to an appropriate scale and then were
traced onto mylar.

(4) Field sketches of individual ele-
ments and written descriptions were used as
reference for detail when using photo and
panel sketches to produce finished drawings.

In general, the process used was to
draw an overview to scale using site overview
sketches and scaled overview photographs.
Detailed elements were then drawn by trac-
ing the scaled photographs or reduced trac-
ings from the field. These detailed element
drawings were then reduced to fit the scale of
the overview and placed in their appropriate
location on the overview. If the overview
drawing did not show each element suffi-
ciently (e.g., ifan element was too small or on
the underside of a rock), the location of the
element was indicated with a lettered inset
and a separate drawing of the element was
included (Figure 11).

For final delivery of the panel illustra-
tions to the monument for monitoring pur-
poses, the artist also made copies of the draw-
ings by xeroxing them onto clear acetate.
These acetate copies can then be used as an
overlay on which any vandalism or weather-
ing observed during monitoring can be re-
corded.




& v . b))
S 11 W
7P
T T A T
e 2 G

- // o ;
77/ 24
- ., % P ,/ / 7/ ,’ /
<= &7 T NS

=

S, AR

42UN179 Panel 1 Big Man Alcove [ Mineral Stain Deposit

1777 7/_/;,’{,/,/;{;/;7///\

42UN179 Big Man Alcove Panel 1 Detail D Pictograph Munseil - 2.5YR 4/6 (Red)

Figure 11. Example of a final drawing produced for site 42UN179 showing the panel overview with lettered insets and an example of an
inset detail illustration.

45




ROCK ART

The goal of the artist in recording the
panels was to represent as realistically as
possible the current status of the rock art.
This goal contradicts with that recommended
by some rock art recording manuals which
suggest that rock art should be drawn to show
the elements as they originally appeared. For
example, Sanger and Meighan (1990) appear
to be suggesting that artists attempt to inter-
pret and draw elements that may be faded or
missing segments due to weathering or van-
dalism. They state:

Recorders sometime have
problems determininghowbest
to represent rock art that has
deteriorated due to natural or
human causes. If they are so
scientific and literal-minded
that they draw only the paint
remaining on the wall, they will
have to omit every place where
part of a line or surface has
spalled off or weathered away.
This can be done very exactly,
but if a site is extremely weath-
ered, the recordingof scattered
splotches of paint may not give
any idea at all of what the rock
art originally looked like
(Sanger and Meighan
1990:124-124).

As was the case with many of the sites in the
Jones Hole area, what currently appears on
the surface is indeed scattered splotches of
paint. To attempt to interpret what these
remnants may have originally represented
would involve conjecture, guessing, or even
the construction of images that never did
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exist. For this project, the artist drew only
what was visible at the time, although areas
that had obviously spalled away were indi-
cated on the sketches as such (Figure 12).
Indicating spalled areas or areas that had
been vandalized (e.g., bullet holes) helped to
document impact to the panels (Figure 13).
Realistic representation of the current state
of the rock art will also help with future
monitoring of any recent impacts to the art.

TERRESTRIAL PHOTOGRAMMETRY

Used for almost three decades, close
range photogrammetry is a technique for de-
tailed recording of rock art (e.g., Clouten
1974, 1976, 1977; Turpin et al. 1979; Turpin
1982; Beaton 1983; Valiga 1987). This re-
cording procedure was conducted at six sites
in Dinosaur National Monument (42UN45,
178, 192, 217, and SMF88 and 157) by Mr.
David DeVries of Hammon, Jensen, Wallen
and Associates of Oakland, California. Al-
though this technique is not new the camera
equipment used for this field recording pro-
vides improved accuracy and greater flexibil-
ity than equipment used in earlier work. The
photogrammetricrecording in the monument
was done with a Rolleiflex 6006 metric cam-
era with a built-in grid plate (reseau) using a
6cm x 6cm (2 1/4in x 2 1/4in) format system.

The photo mapping process requires
stereo model survey control, stereo photogra-
phy showing the control points, and compila-
tion of the relevant data into a map. Control
points on the rock art panels were targeted
with temporarily affixed multicolored tape.
The subject surface was photographed with a
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calibrated camera of known focal length hav-
ing reseau marks at the film plane that are
exposed with the subject. The control at the
subject, the control at the film plane, the
stereo image, and the principal distances of
the lens establish the geometry of similar
triangles necessary to translate image point
distances to subject point distances, and ulti-
mately to produce a contour map. An infinite
number of point data are available and con-
tour maps of a portion of the site can be made
at contour intervals ranging from 10 cm to 5
mm.

Photogrammetricrecording offers sev-
eral advantages in rock art documentation.
First, like any kind of photographic proce-
dure, there need not be physical contact with
the rock art or any other cultural remains at
the site, eliminating concern for adverse im-
pact. Secondly, the entire topographicsetting
of the site can be recorded for map produc-
tion at levels of accuracy and speed that
surpass that of theodolite and tape proce-
dures. Most importantly, this procedure al-
lows for highly detailed maps to be made at
any time after the field photographic work is
completed. With proper curation the film
allows for mapping to be done decades after
the initial field visit.

Mapping of site 42UN192 was con-
ducted at Hammon, Jensen, Wallen and As-
sociates with stereoscopic plotting instruments
and digital data acquisition systems by per-
sonnel not having familiarity with the site or
prehistoric rock art (see Figure 33). Results
of this effort demonstrate the need of an
archeologist or others familiar with a site to
work with those using the computer graphic
equipment and analyticsoftware to produce a
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map useful to future managers and research-
ers.

VIDEO PHOTOGRAPHY

The application of video photography
to archeological work is being recognized as
a highly efficient means of recording cultural
remains as well as the process of their inves-
tigation (e.g., Hanson and Rahtz 1988). The
rock art, other cultural features, and the topo-
graphic setting surrounding each site in the
monument were recorded using a tripod
mounted Sony video camera recorder (CCD-
V9). Video recording of these sites was made
for two reasons: (1) as film documentation,
complementary to still photography, and (2)
as a source for potential development of
interpretive films. Site documentation to
establish baseline information for future
monitoring of site changes remained the im-
mediate goal.

The film used for field recording con-
sisted of 8-mm video format cassettes in vari-
ous time lengths of from 30 to 120 minutes.
The camera’s recorded “count’”” and direction
of view were recorded in a photographic log
book for each segment of tape made. The
date and time, embedded on tape by the
camera, were also recorded for each tape
segment along with brief descriptive informa-
tion about the site. Upon returing from the
field, the footage on the original 8-mm tapes
was transferred to 1/2 inch VHS master tape
of professional quality for ease of viewing and
editing. The original 8-mm tapes and VHS
master tape from which copies can be made
are curated at the Midwest Archeological
Center.




SITE DESCRIPTIONS

Twenty-three rock artsites were docu-
mented during the 1988 and 1989 field ses-
sions (Table 4). The following are brief
descriptions of these sites. Additional de-
tailed information about these sites is avail-
able from the Intermountain Antiquities Com-
puter System (IMACS) forms filed with the
State of Utah, or the Colorado Historical
Society forms filed with the State of Colo-
rado. Copies of these forms are also filed at
the Midwest Archeological Center and at
Dinosaur National Monument. Extensive
photographic and illustrative information
aboutthese sitesis alsoavailable at the Monu-
ment and the Midwest Archeological Center.

SMF87

This site consists of a petroglyph panel
inassociationwith a rockshelter nearthe base
of a south-facing cliff on the north side of Pool
Creek Canyonnear Echo Park. The shelteris
a narrow, deep, crevice-like formation with
no cultural material visible on the surface.
The extensive panel of petroglyphs, almost
entirely outside the shelter, includes anthro-
pomorphic, zoomorphic, and abstract geo-
metric design elements (Figure 14). Due to
time constraints, the site was only partially
documented in the fall of 1988.

SMF88

This petroglyph panelis situated onan
east-facing cliff face on the west side of Pool

Creek about 3/4 mile from the mouth of Pool
Creek Canyon. The petroglyphs (15+) all
appear to be anthropomorphicin design, with
elaborate headdresses and necklaces (Figure
15). The headdresses and body elements are
composed of parallel lines of pecked circular
indentations, while the necklaces are abraded
rectangular elements. The panel measures
about 30 x 10 meters and is located approxi-
mately 25 meters above the stream bed that
runs at the base of the cliff (Figure 16). No
cultural material was observed in proximity to
the rock art.

SMF157

This site consists of three petroglyph
panels situated along a cliff face that faces
northeast near the Green River at the mouth
of Pool Creek Canyon. The southwestern
most panel appears near the ground surface
and may be partially buried. One, and possi-
bly two, anthropomorphic figures are dis-
played here. About 120 meters to the north-
west along the same cliff face is another panel
near the ground surface that contains an ab-
stract geometric design on a patinated seg-
ment of sandstone (Figure 17). The most
extensive panel (Panel 3) is about 30 meters
above the ground and contains a large big-
hornsheepwithanassociated anthropomorph
with bow and arrow, two smaller bighorns,
two geometric design elements, and two rows
of footprints (Figure 18). Access to this last
panelisdifficult (if notimpossible) because of
its height on the cliff face.
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Table 4. Rock art sites recorded in Dinosaur National Monument during 1988 and 1989.

State Site Name MWAC Other Other Year
Trinomial Temporary Number Number Recorded
Number Number (Breternitz by
1965) MWAC
5MF87 1988
5MF88 1988
5MF157 1988
42UN45 McKee Springs 42un89 1988
Petroglyphs
42UN178 Deluge Shelter 42unt Stirland 1988
Site #1
42UN179 Big Man Alcove 42un2 Stirland 1989
Site #2
42UN185 Dos Ciervos MWACS8-1 42un8 Stirland 1988 &
Alcove Site #8 1989
42UN187 MWAC 6 42unio Stirland 1989
Site #10
42UN190 Blueberry MWAC 12 42unt3 Stirland 1989
House Site #13
Shelter
42UN192 42uni5 Stirland 1988
Site #15
42UN198 J.P. Penthouse MWAC 13 42un21 Macleod 1989
& 14 Site #17
42UN201 Poison Shelter MWAC 4 42un24 MacLeod 1989
Site #20
42UN217 Swelter Shelter 42un40 1988
42UN1244 1988
42UN1715 Centipede MWAC 5 1989
Shelter
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SITE DESCRIPTION

Table 4. Concluded.

State Site Name MWAC Other Other Year

Trinomial Temporary Number Number Recorded

Number Number (Breternitz by

1965) MWAC

42UN1728 Fingerpaint MWAC 1 1989
Shelter

42UN1729 MWAC 2 1989

42UN1730 MWAC 3 1989

42UN1731 Talus MWAC 9 1989
Petroglyphs

42UN1732 Canyon View MWAC 10 1989
Petroglyphs

42UN1733 Scary Ledge MWAC 11 1989
Petroglyphs

42UN1734 The Target MWAC 15 1989
Site

42UN1735 Rich-Hartle MWAC 16 1989
Inscription

42UN45 - MCKEE SPRINGS
PETROGLYPHS

This site consists of an extensive series
of mostly petroglyphs and a few pictographs
along a south-facing cliff that spans about 200
meters east-west. This Frontier Formation
rises about 12 meters above Stone Bridge
Draw that runs east toward the Green River
(Figure 19). Fifteen separate rock art panels
were delineated at the site (Figure 20).
Petroglyphs range insize from a few centime-
ters up to 3 meters high. Several anthropo-
morphicfiguresare associated with “shields.”

Other representative figures include
zoomorphs, geometric designs, and a few
kokopellis (Figure 21). At least one
anthropomorph has been painted.

42UN178 - DELUGE SHELTER

This east-facing shelterislocated on a
terrace west of Jones Creek about one-quar-
ter mile north of the confluence of Ely and
Jones Creeks. The shelter is a low, shallow
alcove that was partially excavated in 1965
and 1966 (Leach 1967,1970a) (Figures 22 and




Figure 15. Anthropomorphic petroglyphs on the central portion of the panel at site SMF88.
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Figure 18. Panel 3 at site SMF157. Zoomorphic and anthropomorphic petroglyphs are located at the top center of the
photograph. Panel 2 is located at ground level behind the tree in the left of the photograph.

Figure 19. Morrison formation outcrop containing the petroglyphs at site 42UN45.
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Figure 20. Sketch map of site 42UN4S.

Figure 21. Example of anthropomorphic figures at site 42UN4S.
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23). Although this work is well documented,
few artifacts remain. Much of the artifact
collection was lost during a flash flood in
1966, which occurred while field work was in
progress. Leach documented fifteen occupa-
tion levels, interpreting intermittent use of
the shelter from about 5000 B.C. to the nine-
teenth century.

Pictographs and petroglyphs are found
alongthe base of a 120-meter cliffface, against
which the shelter is formed. Five panels of
rock art were delineated that consist of an-
thropomorphicand zoomorphicfigures, hand-
prints, and rectilinear, concentric, and ab-
stract geometric figures (Figure 24). Picto-
graphs were painted with a red pigment, with
the exception of one yellow and red figure.

Abrasion by vegetation near the cliff
face has enhanced erosion of some of the
figures. Itis unclear, however, to what extent
shading of the pictographs has limited their
deterioration due to ultra-violet light.

42UN179 - BIG MAN ALCOVE

The site is situated in an alcove above
Jones Hole and Ely Creeks. The shelter
measures over 20 meters wide, 4 meters high,
and a maximum of 4 meters deep (Figure 25).
Seven distinguishable anthropomorphic pic-
tographs, all of a red pigment, characterize
the interior of the rockshelter (Figure 26).
Two small inverted triangles and several
“smudges” and lines of the red pigment are
also found within the shelter. Justoutside and
to the north of the shelter is a small circular
pictograph (red) with lines radiating out on
the top and sides. Other red pictographs in

this area of the site include a possible eroded
anthropomorphic pictograph and two verti-
cal lines. No cultural materials were observed
on the surface of the site; however, Stirland
(1947) noted lithic materials at 42UN180, a
rockshelter located approximately 30 meters
north of 42UN179.

42UN185 - DOS CIERVOS ALCOVE

This site consists of a small (2 meters
x 6 meters) shallow alcove about 4 meters
above and on the north side of Ely Creek
streambed (Figure 27). Two zoomorphic
figures are situated on the back wall of the
shelter (Figure 28). These pictographs are
painted with a red pigment and spaced about
50 cm apart. What appears to be charcoal
graffiti or possibly historic inscriptions is scat-
tered along the wall south of the zoomorphs.
A 2- to 3-meter-high cutbank at the drip line
of the alcove is being eroded by the stream. A
dark lense of soil or ash is visible in the
cutbank about 10 cm below the surface. Cul-
tural material observed was limited to one
cryptocrystalline flake on the surface. An-
other small shelter is located about 15 meters
to the east; however, no cultural materials
were observed on the surface in the vicinity.
Anotherrock shelter containing ash and char-
coal (42UN186) is directly north of this site
along the same formation.

42UN187

The siteis situated ina low rockshelter
(about 2 meters high) above Ely Creek. The
shelter is approximately 16 meters long and
4.5 meters deep (Figure 29). Five pictographs
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Figure 22. Deluge Shelter (42UN178) during 1965/1966 excavations. Figure 23. Deluge Shelter (42UN178) in 1988.
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Figure 26. Example of anthropomorphic pictographs at site 42UN179. Pictographs are red (Munsell 2.5YR 4/6).
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of a red pigment are located within the east-
ern end of the shelter. One is a partial
handprintand the otherslackapparentrepre-
sentation. The soil in the western end of the
shelter is very dark and filled with charcoal,
burned rock and bone, and dead brush.
Substantial disturbance is apparently the re-
sultof “pot-hunting.” Historicgraffiti written
with charcoal is found above this disturbance.

42UN190 - BLUEBERRY HOUSE
SHELTER

This site constitutes a very large
rockshelter in which the ceiling measures
over 11 meters high (Figure 30). The south-
ern portion of this site was tested in 1965
(Burton 1970). A side-notched projectile
point, a drill, worked bone, and a small cache
of four complete bifacial tools were recov-
ered. A black anthropomorphic pictograph
and a red figure (possibly a remnant of a
zoomorphicrepresentation) are the predomi-
nate rock art elements at the site (Figure 31).
Otherverysmallblackand red pigment marks
extend southeast from the distinguishable
pictographs to the end of the shelter. Exten-
sive faded graffiti and turn-of-the-century cans
and wooden crate remains were observed at
the site. Dense cow dung and a recent camp
fire with associated trash were also observed
in the shelter.

42UN192

This site consists entirely of
petroglyphs, pictographs, and painted
petroglyphs near the base of an east-facing
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cliff overlooking Jones Creek. The site is
situated north of 42UN178 along the same
cliff face. One panel consists of an upright
rock slab leaning against the cliff face. Figure
32 shows the artist’s drawing of this panel and
Figure 33 shows a photogrammetric display
of this slab. Rock art consists of anthropo-
morphic and zoomorphic figures, and con-
centric, rectilinear, and curvilinear figures.

Additional figures are found on the
cliff face behind and to the north of the slab.
No cultural material was observed on the
ground surface near the site.

42UN198 - J.P. PENTHOUSE

This complex of small rockshelters is
situated high on a cliff face above the mouth
of an unnamed side canyon that drains into
Jones Hole Creek (Figure 34). One shelter
contains two boulders sitting at right angles
with a single zoomorphic pictograph (red)
element positioned on each rock. A small
depression between these rocks appears to
have been a cache (Figure 35). Flakes of
various sizes, one ceramic sherd, and three
branch segments of equal length litter the
interior of the shelter. These remains were
likely exposed as the result of vandalism of the
small cache positioned between the boulders
with the pictographs. Immediately east of this
shelter is another small shelter with the re-
mains of a red pictograph placed on the top
and exterior of the shelter. Another larger
segment of the site includes a shelter further
to the east containing numerous pictographs
of a red pigment, both on the exterior surface
of the shelter and on the interior walls. Many
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Figure 30. Sketch map of site 42UN190.
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Figure 31. Pictographs on Panel 2 at site 42UN190.
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Figure 35. Zoomorphic pictographs on boulders surrounding possible cache location at site 42UN198.
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of these pictographs are highly eroded, mak-
ing determinations of representations diffi-
cult. Others are small circles evenly spaced
around a large circle. Lithic debris is scat-
tered throughout the shelter, and a possible
retaining wall lies in front of the shelter.

42UN201 - POISON SHELTER

The site consists of a low, shallow
rockshelter about 49 meters above Ely Creek.
The shelter is 18 meters long and about 3
meters deep (Figure 36). One rectangular
anthropomorphic pictograph s on the ceiling
of the rockshelter (Figure 37). Red and black
pictograph remains that are now indistin-
guishable are scattered throughout the shel-
ter. The interior of the shelter is heavily
spalled, creating the impression that many of
the existing pictographremains were far more
elaborate in origin. Drainage in front of the
shelter has formed several potholes in the
slickrock that hold water for several days
following rain.

42UN217 - SWELTER SHELTER

This site is a rockshelter located at the
base of a Frontier Formation sandstone out-
cropping (Figure 38). About 1/2 mile to the
south lies the Green River. This site was
partially excavated in 1964 and 1965 by Leach
(1970b). Extensive petroglyphs and picto-
graphs are situated on the south- and south-
east-facing walls at the rear of the shelter.
The rock art includes over 40 anthropomor-
phic figures, five zoomorphic figures, and
some apparently abstract geometric figures

(Figure 39). Several of the anthropomorphic
figures have been painted with red pigment
within the trapezoidal body. Although natu-
ral stratigraphy was absent, Leach (1970b)
interprets the site as having been occupied
intermittently from about 4000 B.C. to Fre-
mont times (circa A.D. 1000-1100) based
upon diagnostic artifacts recovered and the
rock art.

42UN1244

The rock art at this site is situated
along an east-facing cliff that lies about 30
meters above Split Mountain campground.
The petroglyphs consist of three panels that
extend in total about 70 meters along the base
of the cliff. Predominant figures include
several pecked and incised horses, all badly
vandalized. Prehistoric figures include
anthropomorphs, zoomorphs, and geometric
figures. Fill at the base of the cliff is a
combination of deposited river cobbles, cliff
spall, andaeolian depositedsand. A restroom
facility is currently located about 20 meters
east of the cliff face.

Panel C s, for the most part, covered
with bird droppings from nests situated in an
overhang directly above these petroglyphs.
The excrement has likely inhibited modern
graffiti and defacement beyond that which
was documented in the mid-1960s (Figure
40). However, chemical analysis of the excre-
ment, nests, and sandstone was conducted by
the National Soil Science Laboratory of the
Soil Conservation Service. Results of this
work suggest that over time the acidic nature
of the excrement will affect the bonding of
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Figure 36. Overview of site 42UN201 looking north.
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Figure 37. Artist’s drawing of anthropomorphic pictograph on the ceiling of the shelter at site 42UN201.
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Figure 38. Overview of site 42UN217, Swelter Shelter, looking northwest.
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Figure 39. Artist’s drawing of petroglyphs and pictographs on the west half of the shelter wall at site 42UN217 (Swelter Shelter).
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silica in the sandstone. Freezingand thawing
cycles, as well as the exposed position of the
cliff face, will enhance this deterioration pro-
cess.

42UN1715 - CENTIPEDE SHELTER

The site consists of a small rockshelter
situated above Ely Creek and a lithic scatter
on a sage-covered slope to the east and south-
east of the shelter (Figure 41). Red and black
pictographs are present on the interior of the
shelter and on a rock face near the shelter.
This shelter measures about 10 meters long
and 2 meters deep. The ceiling of the shelter
isveryfragile. One black anthropomorph has
been damaged and will likely continue to
deteriorate as the result of spalling actions
(Figure 42). Lithic debris of various colored
cherts and quartzite is scattered on the slope
down to Ely Creek. Fire-cracked rock was
also observed about 10 meters below the
shelter. Pictographs consist of an arrow-like
element, a zoomorphic figure with many legs,
and at least two remains of anthropomorphic
figures.

42UN1728 - FINGERPAINT SHELTER

The site is situated in a shallow south-
east-facing rockshelter and associated alcove
on a ledge above Ely Creek (Figure 43).
Pictographs in the shelter and alcove area
consist of several “smudges” or highly eroded
figures of red pigment, and approximately
twenty positive handprints (Figure 44). In
addition, three chert flakes and a projectile
point tip were observed in the shelter. The

sheltered area measures about 17 meters in
length and 3.5 meters at its maximum depth.

42UN1729

This rockshelter measures over 16
meters long and 3.6 meters deep with a low
overhang at the north end. The shelter faces
east above Jones Hole Creek. Pictographs
located at the center of the shelter consist of
two red vertical lines. No other cultural
materials were observed at the site.

42UN1730

The site consists of a rockshelter over
13 meterslongand 4.2 meters deep above Ely
Creek. The shelter is open to the southeast
(Figure 45). Five clusters of pictographs were
observed, most of which are located on the
ceiling of the shelter. Two of these are of
charcoal markings that may be of historic or
recent origin. All others are of a red pigment.
Six pieces of lithicdebris (chertand quartzite)
were observed outside the shelter and extend-
ing onto the slickrock. The pictographs of red
pigment include one arrow figure and the
remains of a possible anthropomorphicfigure
(Figure 46). The arrow figure points 85 de-
grees east toward Ely Caves (42UN181 and
182) excavated by Sheets (1968). The remain-
ing elements are not distinguishable.

42UN1731 - TALUS PETROGLYPHS

The site consists of several petroglyphs
atthe base of a 90-meter cliff southwest of Ely
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Figure 41. Sketch map of site 42UN1715.
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Figure 42. Black anthropomorphic pictograph on the ceiling at site 42UN1715.
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Figure 46. Arrow pictograph on the ceiling at site 42UN1730 (Munsell 2.5YR 4/6, red).
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Creek. The rock art panel contains thirteen
elements; one is of a large anthropomorph
with an oval body, hands, a square head with
horns, and hair or ear bobs. A small zoomor-
phic figure (mountain sheep) appears next to
the anthropomorphic head. Additional
petroglyphs include circular and triangular
figures, and several anthropomorphic heads
with horns (Figure 47).

42UN1732 - CANYON VIEW
PETROGLYPHS

Four petroglyphs and one pictograph
at the base of a 90-meter cliff constitute this
site. The rock art panel overlooks Ely Creek,
part of Big Draw Canyon, and the confluence
of Jones Hole and Ely Creeks. The four
petroglyphs are anthropomorphic, ranging in
size from 27 to 54 cm in height. All have
rectangular bodies, arms and legs. One has
apparent hair or ear bobs and horns. The
pictograph is of a nonrepresentative form
painted with a red pigment (Figure 48).

42UN1733 - SCARY LEDGE
PETROGLYPHS

The site consists of several large
petroglyph panels at the base of a 90-meter
cliff near the mouth of Big Draw Canyon
(Figure 49). Five rock art panels were delin-
eated along a 35-meter span of the cliff base.
Petroglyph figures include variations of an-
thropomorphicfigures withheaddresses, neck-
laces, and other decorations (Figure 50). One
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triangular-bodied anthropomorphis filled with
small triangular shapes in horizontal rows.
Rows of dots, a starlike figure, and a set of
four concentric circles were also observed
along a low ledge at the site.

42UN1734 - THE TARGET SITE

The site consists of a historic inscrip-
tion and concentric “bulls-eye” of black paint
or tar near the base of a cliff in an unnamed
side canyon westof Jones Hole Creek. Names
and dates include: “James A Feeman;” “Joe
Haslem;” “Tolydie (?);” and “5-24-06 (Fig-
ure 51).

42UN1735 - RICH-HARTLE
INSCRIPTION

This historic inscription is scratched
and/or grooved into a detached slab of sand-
stone near the top of the talus above Jones
Hole Creek. Two historic anthropomorphic
stick figures are placed above the detached
rock on the cliff face.

Names and dates include: “Orn” or
“Orwn Rich;” “Vernal Utah Aug. 4 1916;”
and “Ruben Hartle.” A horse figure is placed
near the center of the rock below the names
and dates (Figure 52). Correspondence with
Carma Hartle, a relative of Ruben Hartle,
reveals thathe wasborn March 12, 1900, lived
onafarminthe areaall of his life, and enjoyed
fishing and hunting.
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' Figure 47. Artist’s drawing of petroglyphs at site 42UN1731.
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Figure 48. Artist’s drawing of petroglyphs and pictograph (Munsell 2.5YR 4/6, red) at site 42UN1732.
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Figure 49. Overview of site 42UN1733 looking east. Ledge is at left of photo.
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42UN1733 Scary Ledge Petroglyphs Panel 3 (North End)
Figure 50: Example of anthropomorphic petroglyphs on Panel 3 at site 42UN1733.
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42UN1735 Rich Hartle Inscription Historic Inscription
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Figure 52. Historic inscription at site 42UN1735. It is believed that both dates are 1916, although the date on the right is

weathered and difficult to read.
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A PERSPECTIVE ON THE ROCK ART IN DINOSAUR NATIONAL MONUMENT

INTRODUCTION

The aboriginal rock art in Dinosaur
National Monument has attracted attention
for decades. Historic graffiti and the imita-
tion of prehistoric anthropomorphs dated by
the artists themselves are vivid evidence of
the impact prehistoric rock art had on these
visitors. Investigators focusing onthe rock art
of the area have asked questions about this
phenomenon that are common to observers
of prehistoric rock art throughout the
world—how old is it, who produced it, and
why? This section reviews some of the means
by which these general questions are being
addressed, the applicability of these proce-
dures to the rock art of Dinosaur, and in
addition, some thoughts about the role rock
art played in the prehistoric cultural systems
of this area that should be addressed.

CHRONOLOGICAL AND CULTURAL
PLACEMENT

Assigning petroglyphs and pictographs
to a chronological framework is a goal that is
frustrating and often has required investiga-
tors toimmerse their research in assumptions
that are in need of critical evaluation. Both
relative and absolute dating techniques have
been employed in the Intermountain West,
but no absolute dating procedures have been
attempted in the Monument or its vicinity.
Neutron activation, x-ray fluorescence, cat-
ion-ratio, and reflectometer techniques have
been employed to measure the age of desert
varnish and petroglyph patination inthe Great

Basin and southeast Colorado (Bard 1979;
Whitley 1982; Dornand Whitley 1983; Whitley
and Dorn 1984; Whitley etal. 1984; Loendorf
1989; Dorn 1990a, 1990b; Loendorfand Kuehn
1991). Attempts at carbon-14 dating with
accelerator mass spectrometry (AMS) of or-
ganic matter collected beneath desert varnish
and of organic pigments in pictographs have
had mixedresults (Vander Merwe etal. 1987,
Conard et al. 1988; Dorn et al. 1989; Russ et
al. 1990). Recently, however, human blood
protein as a constituent of red pigments in
pictographs in northern Australia and Tas-
mania has been dated using AMS procedures
(Loy et al. 1990). All of these techniques are
continually being revised. The use of these
procedures will undoubtedly produce means
by which we can generate independent lines
of evidence regarding the age of petroglyphs
and pictographs. For example, sixty-one cat-
ion-ratio dates of rock art panels near the
Purgatoire River in southeast Colorado have
been completed to help establish the chrono-
logical sequence of prehistoric and
protohistoric activities associated with rock
artinthatarea (Loendorf 1989,1991; Loendorf
and Kuehn 1991). Although there is no gen-
erally accepted measure of the absolute age
of rock art, continual attempts to experiment
with these and other dating methods is the
means by which science is operationalized
and procedures areimproved (cf. Dorn 1990b).

Dating rock art by associative meth-
ods is by far the most widely used method on
the Colorado Plateau. In many instances,
petroglyphs and pictographs are foundin close
proximity to artifactual or structural remains
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which may be datable by either absolute or
relative means. Structural remains some-
times contain timbers conducive to dendro-
chronological methods of dating, and remains
of features, such as hearths, may contain
organic material which can be dated by abso-
lute means. More often than not, however,
nonorganic artifacts such as ceramic frag-
ments, lithic tools, and/or structural remains
are found. In this case, archeologists attempt
to date these artifacts, based on their physical
attributes. These artifacts are assumed to be,
more or less, contemporaneous with other
artifacts of similar type or character that may
have been found in contexts where absolute
dating was conducted. In either case, rock art
is often assigned a chronological and cultural
placement relative to its proximity to other
datable remains at a site. The underlying
assumption in this reasoning is that the rock
artis contemporaneouswith other artifacts or
features present at a particular site. The
potential problems inherent is this approach
are obvious. We know that places where rock
art, structures, and other prehistoric artifac-
tual remains are observed likely experienced
multiple visits during the course of several
hundred or thousand years. We can not
assume that the elements of an assemblage of
rock art were all produced at the same time or
even within a brief period of time.®> The
superimposition of figuresover othersat some
sites in Dinosaur constantly brings that possi-
bility to our attention.

It must be recognized that the chrono-
logical assignment of rock art often relies
heavily on inferences from other artifactual
featuresina givenarea. The literature about
rock artin northwest Coloradoand elsewhere
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on the northern Colorado Plateau is littered
with what at first appear to be conclusive
statements about the temporal and cultural
placement of specific images. What is actu-
ally being observed are the perceived simi-
larities of certain morphological shapes and
their distribution across the landscape. These
“styles” of rock art are then associated in
space with other “cultural traits” (particu-
larly material aspects of culture) assigned to
spatiotemporal placement related to a socio-
cultural system (e.g., Turner 1963, 1971; Cole
1987, 1990). Underlying the interpretation
thatresults from “style-mapping” is the asser-
tion that a particular style is the product of a
particular historical sociocultural entity
(Schapiro 1953; Levine 1957). Distributional
patterns of apparent morphological similari-
ties cannot be denied, yet caution is war-
ranted when explanations for these patterns
are couched in cultural historical terms (cf.
Haskovec and Sullivan 1989). Explanations
of rock art element distribution based on
assignment of patterns to archeologically con-
structed “cultures” are themselves defined
on the basis of spatial variation in material
remains of a technological nature.

Most qualitatively oriented studies of
rock art in the Intermountain West have
begun with the same objective, the assign-
ment of temporal and cultural placement to
the distribution of subjectively defined
“styles,” “motifs,” “elements,” or “types”
(e.g., Steward 1929; Heizer and Baumhoff
1962; Schaafsma 1971; Heizer and Clewlow
1973; Wellmann 1979; Cole 1987, 1990; Faris
1987). Both Castleton (1979:5-7) and
Wellmann (1979:99), two researchers that
have compiled important syntheses of Colo-
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rado Plateauand Great Basinrockart, strongly
suggest that researchers be extremely cau-
tious about assigning age and cultural affilia-
tion to rock art based on style. Recent evalu-
ations of assumptions about rock art styles in
southeastern Utah (Manning 1990) and north-
ern Wyoming (Loendorf et al. 1991; Francis
et al. 1991) have revealed irregularities in
“style” dating, exemplifying the need to not
be content with dating and cultural assign-
ment on the basis of morphological similari-
ties alone.

Table 5 represents our attempt to as-
sociate rock art documented in 1988 and 1989
with other sites and “styles” in the region.
Cited references are those considered well
known to researchers of the study area. Itis
imperative that this table be used with cau-
tion, for permutations of style definitions are
subject to the inclinations and intent of the
investigator. Figure 53 represents the ap-
proximate time period associated with the
various styles as assigned by the researchers
listed. Examples of elements from sites in
Dinosaur National Monument that compare
with these styles are depicted in Figures 54
through 57, and Figure 58 depicts images that
do not compare with any defined *“styles” in
the surrounding area. The two historic sites
documented in 1989 were not included in this
analysis.

THE INTERPRETATION OF
ROCK ART

Interpretations of the motivation un-
derlying prehistoric rock art production in-
clude a broad range of ideas such as associa-
tions with hunting magic, astronomical sig-
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nificance, medical or magico-religious activ-
ity, fertility cults, or production as the result of
drug-induced visions. Prehistoric rock art
elicits these kinds of interpretations through-
out the world, and the use of and perspectives
aboutrockartimagesby aboriginal peoplesin
various parts of Australia lend credence to
these interpretations (e.g., Blundell and
Layton 1978; Blundell 1982; Mowaljarlai et
al. 1988).

Interpretations of prehistoric rock art
on the Colorado Plateau and elsewhere are
often laden with an assignment of “meaning”
to the images. ‘“What does it mean?” is an
ofttimes cited question presented by arche-
ologists and the public alike. Implicated in
this question is the presumed responsibility of
professional archeologists to reconstruct the
mental life of prehistoric peoples. As argued
elsewhere (Hartley 1992a), anaboriginal par-
ticipant in a prehistoric cultural system might
well tell us why he or others produced rock
art, why itis located in a particular place, and
what it “meant” to him. These responses
would need to be recognized, however, as a
function of sociocultural reasoning that would
likely be of little value in answering questions
about the long-term adaptive functioning of
their socioeconomic system (cf. Parkington
1989:25; Gould 1990) which, purportedly, is a
fundamental goal of contemporary anthropo-
logical archeology.

It is asserted here that “meaning”
associated with prehistoricrock art cannotbe
reconstructed, for intent and significance of
the phenomenon to prehistoric and contem-
porary peoples alike is vulnerable to variabil-
ity and change among individuals through
time. Knowledge of emic constructions in the
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Table 5. Rock art styles present at sites recorded during 1988 and 1989 in Dinosaur National Monu-
ment.

CvS SRF FRE UNK BM BCS UCS UTE ALS ABS

5MF87 X*
5MF88 X

5MF157 X X
42UN45 X X
42UN178 X
42UN179

42UN185 X

42UN187 X

42UN190 X

42UN192 X X X
42UN198 X

42UN201 X X

42UN217 X X

42UN1244 X X X X
42UN1715 X X X
42UN1728 X

42UN1729 X

42UN1730 X

42UN1731 X
42UN1732 X X
42UN1733 X

NOTE: References consulted concerning style include Schaafsma (1980), Cole (1987) and Tipps and
Hewitt (1989).

Elements at these sites in the monument are considered ‘“‘comparable” to the styles listed as present at
each site in this tabie.

CVS = Classic Vernal Style

SRF = San Rafael Fremont (Northern and Southern)

FRE = Fremont

UNK = Unknown

BM = Basketmaker (San Juan Anthropomorphic Style)

BCS = Barrier Canyon Style

UCS = Uncompahgre Style

UTE = Ute, Paiute (and/or other historic indian)

ALS = Abajo-LaSal Style

ABS = Abstract (Great Basin Abstract and/or Abstract Tradition)

* Analysis of this site was not complete enough to allow classification
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Figure 53. Approximate dates/time ranges associated with the various rock art styles as assigned by specific researchers.
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Figure 55. Fremont rock art style (compare with Cole 1987:193 and Castleton 1979:43, 54, 79, 80).
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Figure 56. Rock art styles. a.and b. Fremont or San Rafael Fremont, (compare with Schaafsma 1971:31-33 and Castleton 1978:52-53);
c. and d. San Rafael Fremont or Classic Vernal style (compare with Schaafsma 1971:18-19, 30-33); e. and f. Abajo-LaSal style or

'Basketmaker (compare with Cole 1987:170-182).
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.Figure 57. Various styles of rock art. a. and b. Basketmaker (compare with Schaafsma 1971:140); ¢. Abstract (compare with Abstract
Tradition [Cole 1987:82] and Great Basin Abstract [Tipps and Hewitt 1989:22]; d and ¢. Uncompahgre style (compare with Cole 1987:90,
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1971:72-79).
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life of prehistoric peoples as advocated by
postprocessualist and antipositivist research
cannot contribute to ‘‘predictive or retrodictive
nomothetic theories about the evolution of
sociocultural differences and similarities”
(Harris 1990:53-54). In anthropological ar-
cheology, as Harris (1990:60) points out, etic
descriptions of behavioral phenomena in-
crease in importance with the time span over
which one seeks explanations for these differ-
ences and similarities. Our interests in this
study are simply to further an understanding
of the role of petroglyphs and pictographs in
the prehistoric cultural system without pre-
supposing a need to describe the ideologies of
those peoples.

The location or position of rock art in
the physical environment is also a subject of
interpretation that has caught the attention of
archeologists in their attempt to integrate
rock art more directly into the realm of socio-
economic investigations. For example, asso-
ciations between game migration trails and
the location of rock art, the proximity of
petroglyphs to hunting blinds and drift fences,
and the association of the location of zoomor-
phic petroglyphs and pictographs and hunter-
gatherer mobility have all been suggested
(e.g., Heizer and Baumhoff 1959; Thomas
1976, Mazel 1983). Ecological and biogeo-
graphical factors that condition the mobility
of aboriginal groups in the Central and West-
ern Desert of Australia have also been shown
to underlie the content and placement of rock
art sites (Lewis 1976; David and Cole 1990;
Gould 1990). These investigators are, in
essence, concerned with the ways in which
aboriginal peoples enhanced places on the
landscape with rock art to help insure effi-
ciency in land-use practices.
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Places are ‘‘read’” and interpreted by
people. Settings ‘‘communicate’’ informa-
tion about expected behavior to those who
plan to act in them. To insure that the
functional meanings associated with a place
are sustained, humans often design changes
in the environment that foster specific behav-
iors. Modifications, like petroglyphs and pic-
tographs, to places in the environment en-
hance their ‘‘assigned’’ functional meanings.
Ethnographic and ethnohistoric documenta-
tion contain numerous examples of rock art
being used to communicate the significance
of a place and to enhance some assigned
sociocultural meaning to a place (e.g.,
Crawford 1972; Young 1985; Gould 1990).
Rock art, we believe, is most profitably exam-
ined in relation to its situational setting. For
archeologists interested in rock art images
the question is whether these images can be
associated with the character and/or use of
places, and if so, can we relate the production
and use of rock art in different environments
to the socioecological mechanisms employed
to successfully live in these environments?

DINOSAUR ROCK ART: AN
ASSESSMENT

The assemblage content of aboriginal
rock art varies from place to place on the
northern Colorado Plateau. Rock art, like
other components of the physical environ-
ment, served aboriginal peoples as a source of
information about the dynamics of the social
and physical environment. The resource struc-
ture of this region suggests that aboriginal
peoples needed to have knowledge of the
availability of potential food and nonfood
resources over a vast area. As the population
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density of the northern Colorado Plateau
increased through time cooperation and com-
petition between groups became more de-
fined. With increasing population density
came restrictions on the sharing of informa-
tion about the resource base and possibly
territorial behavior (Hartley 1992a).

One approach to gaining some under-
standing of the role of rock art in Colorado
Plateau prehistoric cultural systems and to
assess the value of this phenomenon in the
study of aboriginal socioeconomics is to con-
sider variability within and between assem-
blages of rock art. Relationships between the
assemblage content of rock art and the situ-
ational context of the place at which the rock
art occurs have been examined previously at
388 sites in Canyonlands, Arches, and Capitol
Reef National Parks, Glen Canyon National
Recreation Area, and Natural Bridges Na-
tional Monument (Hartley 1992a). Results of
that analysis show differences in the petroglyph
and pictograph assemblages placed on boul-
ders, rockshelters, and at the base of cliffs.
Rock art on detached boulders and at the
base of cliffs revealed the greatest amount of
information to aboriginal observers. Dis-
plays of ownership and/or access restriction
were more prevalent in rockshelters, espe-
cially those showing evidence of storage, cach-
ing, and/or habitation. It is also argued that
the frequency and diversity of use of places
exhibiting petroglyphs and/or pictographs is
reflected in the information content of the
rock art.

Twenty of the sites documented in
Dinosaur were examined in a manner similar
to that reported in Hartley (1992a, 1992b) to
ascertain if the generalizations derived from

those studies are potentially applicable to the
socioecological conditions of prehistoric cul-
tural systems in the Yampa-Green River drain-
age. Two sites, 42UN1734 and 1735, were not
used in this analysis because of their historic
nature, and the historic petroglyphs of
42UN1244 were also not used. Prehistoric
rock art at site SMF87 was likewise not used
in this analysis, because we considered the
site recording incomplete.

Procedures

Rock art images were categorized into
28 units that follow the 14 classification
schemes described in Table 6. All glyph
elements were classified as either pictographs
or petroglyphs under these units. In those few
cases where petroglyphs were partially
painted, the image was categorized as a

petroglyph.

It is recognized that the classification
(n) potentially masks variability in the ele-
ments that may be perceived by other observ-
ers. But this classificatory scheme reduces th