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MESSAGE FROM THE EDITORS

We are pleased to present Utah Archaeology 95. This is the eighth volume of the series, which began publication
in 1988 under the editorship of Joe! Janetski and Steve Manning, We are proud to contribute to Utah Archaeology
because we believe it is an important avenue for communication about the exceptional archaeological resources of
Utah and surrounding states. The articles in this issue are as varied as the archaeological sites in the state: from
rabbit drives as depicted in Mimbres pottery to Anasazi hoe manufacture. We hiope you will find them to be as
interesting and stimulating as we have. As always, we solicit and welcome your comiments on any aspect of the
publication. Many individuals contributed to Urah Archaeology 1995. We thank the authors, the peer reviewers,
the Editorial Advisory Board (Kenneth E. Juell, Bill Latady, Dave N. Schmitt, and Kenneth Wintch), and we
especially thank Renae Weder and Dave Schmitt for their hard work in getting this issue to press, We can only
continue to produce a quality journal if we have good submissions to work with, so we encourage all readers to
consider contributing an article, report, note or review. We welcome ali manuscripts and are happy to work with
authors or discuss ideas at any time. We hope you enjoy the journal.

Kevin T. Jones, UPAC editor
Robert B. Kohl, USAS editor



THE KEYSTONE AZURITE MINE
IN SOUTHEASTERN UTAH

Nancy J. Coulam, National Park Service, 2282 South West Resource Blvd, Moab, Utah 84532
Alan R. Schroedl, P-TII Associates, Inc., 2759 South 300 West, Sali Lake City, Utah 84115

Over the past 25 years human skeletal remains have been sporadically discovered at the Keystone Azurite Mine in
southeastern Utah. These finds have been cited in the popular literature as being 100 million year old human
remains. However, an inspection of the mine, a review of the field notes, and interviews with pariicipants, coupled
with a review of prehistoric mining in the Greater Southwest, indicate that these finds are the remains of ancestral
Puebloan miners dating to about the 6™ or 7* century A.D.

INTRODUCTION

Over the past twenty-five years, human skeletal remains of several prehistoric individuals have been discovered
in the Keystone Azurite Mine, an azurite collecting and mining area in southeastern Utah. In spring of 1995 the
current owner of the mine, Mr. William Harrison, contacted us about these discoveries. Twice before (in 1971 and
in 1990), professional archaeologists had been contacted to assess the human remains; however, definitive
archeological reports on the finds were never published. Unfortunately, sensationalized stories touting the finds as
evidence of modern humans beings living 100 million years ago have been published in popular articles (Barnes
1971, 1975; Barnes and Pendleton 1979; Burdick 1973). After visiting the mine in 1995, we studied the field notes,
photographs, and correspondence from these earlier discoveries. We also talked with various participants and
reviewed the published popular literature. We believe the human remains from the Keystone Azurite Mine are the
remains of ancestral Puebloan miners who were either deliberately interred or were accidentally buried while mining
for azurite in the 6™ or 7® century A.D.

To provide a formal discussion for Mr. Harrison, Native Americans, the interested public, and the archeological
community, we present a chronology of events related to the recovery of human remains in the azurite mine, a brief
description of prehistoric mines in the Greater Southwest and discuss possible interpretations derived from these data
pending the final report by the excavators and analysts.

BACKGROUND

Keystone-Wallace Resources mined copper in southeastern Utah in the 1960s and early 1970s in the Nevada Patent
where the human remains were discovered (The Times-Independent 1971). After the company ceased mining, the
area continued to be sporadically mined for azurite and malachite. Today, the Keystone Mine is known among rock
hounds (Jones 1991; Hampson 1993) for producing coliectors’ specimens of azurite and malachite, as well as
spherical azurite nuggets, little round blue bails (cf. Kunz 1890:55; Silliman 1881:67). Aside from modern uses
(jewelry inlay and pigment manufacturing), the blue azurite nuggets from the Keystone Mine are significant because
of their association with prehistoric human remains.

UTAH ARCHAEOLOGY, 8(1), 1995,
pp. 1-12
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1971 Discoveries

In May of 1971, a tour guide and rock shop owner from Moab, Mr. Lin Ottinger, discovered human skeletal
remains while collecting azurite nuggets at the Keystone Mine. He contacted the University of Utah about the finds,
and Jack Marwitt, Field Director of the Utah Statewide Archaeological Survey, visited the site and excavated two
partial human skeletons stained blue-green from leaching copper minerals. Marwitt recorded the site as 428a2133
on May 25, 1971. Marwitt was accompanied by Lin Ottinger, Fran Barnes, free-lance writer from Moab, Utah,
and two tourists from Ohio.

Marwitt noted (1971) the human bones appeared fragile and slightly mineralized, but they were not fossilized even
though they were stained blue by leaching of the copper minerals. The human remains were obviously not part of
the surrounding rock but were situated in unconsolidated sand and rock spalls in an area heavily disturbed by
bulldozer activity from previous mining. Photographs of Marwitt’s 1971 excavations confirm that any stratigraphic
context for the human remains had been cut away by bulldozing before he arrived at the site. Based on the nature
and context of the bones, Marwitt believed the human remains were recent in age, possibly Paiute or Ute.

Mr. Ottinger offered the human remains to the University of Utah. Marwitt agreed to take the remains because
the blue-green staining was unusual and because the University of Utah was the repository for human remains found
under such circumstances. Marwitt returned to the University with the skeletal remains and site form, but no further
analysis was conducted because the remains were incomplete, from a disturbed context, and lacked associated
cultural artifacts or features.

Shortly after Marwitt’s visit, Fran Barnes published a sensationalized story about the remains in The Times-
Independent (Bamnes 1971), southeast Utah’s weekly newspaper. Barnes’ opening paragraph stated:

Once again, a resident of Moab, Utah, has made a discovery that has startling scientific
implications. Lin Ottinger, Moab back-country tour guide and amateur geologist and archeologist,
made a find early last week that could possibly upset all current theories concerning the age of
mankind on this planet.

Barnes wrote that because the human remains were found in Dakota Sandstone and because Dakota Sandstone is
1G0 million years old, the human remains were 100 million years old. Due to Fran Barnes’ story, by the end of
summer, 1971, Marwitt was already receiving requests for information about the 100 million year old human
remains. Later that year, Marwitt left the University of Utah and no further analyses of the bones were conducted.

After learning that the remains were being studied and damaged in human osteology classes, Lin Ottinger
reclaimed the skeletal remains from the University of Utah in the fall of 1971. Eventually Ottinger sold them to
Reverend Clay Baugh. The bones are curated in Baugh’s Creation Evidences Museur in Glen Rose, Texas.

In 1973 based on the stories published by Fran Barnes, and by personal communication from Lin Ottinger,
Clifford Burdick published an article in the Creation Research Soctety Quarterly (Burdick 1973) claiming the human
bones were 100 miltion years old. As stated in his publication, the evidence was as follows:;

(I} The bones were definitely “in place.” There was no evidence of the surrounding rock having been disturbed,

as [ [Ottinger] dug a foot deep at the site.

(2) The skeleton was pronounced by the University of Utah as definitely Homo sapiens.

(3) The deep staining of the bones with malachite attest to their age.

{(4) It was evident from the location of the find deep within the man-made pit that the bodies were buried at the

time of the emplacement of the sandstone rock.

(5) The type of mineral alteration suggests greater age than 100 years as suggested by the mine superintendent.

... [Burdick 1973].
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Burdick twisted the data to suppert his positien. The human remains were indeed Homo sapiens and at least 100
years old. The remains, as Marwiit excavated them, were mostly articulated and in situ, that is, not redeposited
in the mine after burial elsewhere. Marwitt had made it clear to Mr. Ottinger and Mr. Bames during the
excavations that the human remains were neither mineralized nor fossilized and did not originate 100 million years
ago when the Dakota Sandstone was formed. According to Marwitt (1971), the human remains were incorporated
into either a natural crevice or collapsed rockshelter in the mine. Given that bulldozers had cut away the
stratigraphic context, Marwitt could only speculate on the origin and stratigraphic position of the skeletal remains.

In 1975, Fran Barnes published another account of the “100 million year old” human skeletons (Barnes 1973).
Since then, at least five other articles have appeared in creationist literature based on the stories by Fran Barnes and
Clifford Burdick. Jack Marwitt continues to receive requests for information and verification about his 1971
discoveries of the "oldest human remains in North America.”

1990 Discoveries

Eventually, the Nevada Patent portion of the Keystone-Wallace mine was purchased by Mr. Steve Kosanke, In
August of 1990, while mining for azurite, Mr. Kosanke uncovered several human crania about 20 m east of the
locus of the 1971 discoveries. Mr. Kosanke immediately contacted the deputy county sheriff, Mr. Bill Pierce, who
contacted Bureau of Land Management (BLM) special agent Pam Stuart, who then contacted Julie Howard,
archeologist for the Grand Resource Area BLM, about the finds. Ms. Howard asked Susan Miller, archeologist
for the Utah Department of Transportation, to confirm that the remains were prehistoric Native Americans, After
Miller’s confirmation, Mr. Kosanke gave permission to Julie Howard and the Moab Archaeological Society to
recover additional skeletal remains from his property with the understanding that all remains would be returned to
him upon completion of analyses, that a professional archeologist would supervise all excavations, and that a written
report would be prepared and submitted to the Utah State Historic Preservation Office and to Mr. Kosanke after
analysis.

Under the supervision of Julie Howard, archeological excavations in the Keystone Mine continued between August
and October, 1990 with members of the Moab Archaeological Society. In addition to Ms. Howard, other
professional archaeclogists who participated in the 1990 excavations included Susan Miller, Nancy Shearin, and
Jackie and Keith Montgomery. The excavations uncovered at least two scts of human remains. Field excavation
notes were prepared and photographs were taken. Samples of pollen and charcoal as well as a few antifacts were
collected.

1991 Discoveries

In the summer of 1991, Ms. Howard returned to the site and, assisted by her husband and the fand owners (Mr.
and Mrs. Kosanke), continued excavations. Two additional sets of human remains were uncovered, but the notes
do not mention any cultural or stratigraphic context for these remains, Another Smithsonian site number was
obtained (428a21479), but this number should be considered void since Marwitt had previously recorded the site
as 428a2133,

1995 Discoveries
Additional human remains were still being uncovered at the Keystone Mine in 1995, In early 1995, several small

bones, possibly phalanges, were discovered by Mr. Harrison in the area of the 1990/1991 excavations. The context
of these bones was uncertain.
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In the fall of 1995, Mr. Harrison allowed several creationists to dig for additional human remains. They
discovered several skeletal fragments in loose unconsolidated fill about 15 m north of the 1971 discoveries. These
specimens appear to be some of the missing skeletal parts of the two individuals excavated by Jack Marwitt. They
were apparently pushed into this area during the 1971 bulldozer activities that originally uncovered the remains.

Laboratory Analyses

In 1971, Marwitt did not perform any laboratory analyses before the bones were returned to Lin Ottinger.
Marwitt felt the lack of context for these remains did not justify the expense of radiocarbon dating the bones. No
report was prepared but a site form (425a2133) was filed on the 1971 discoveries.

After the 1990 excavations, some preliminary laboratory analyses were conducted. Carol Brandt of the Zuni
Archaeology Program processed three flotation samples from the excavations, but only unidentified burmed wood
and modern floral contaminants were noted in the samples. Susan Milter prepared preliminary descriptions of
skeletal remains from the 1990 excavations. Because of the exceptional interest in the age of the site, particularly
in light of the Barnes’ claim of 100 million year age, the Moab Archaeological Society collected and recycled
aluminum to generate enough money 1o pay for a radiocarbon date on organic matter associated with one of the
human skeletons. In January, 1991, Julie Howard submitted a sample of organic material (FS #7) collected by
Susan Miller on September 16, 1990 from Burial #2. This sample (Beta-42178) was dated to 1450 +/- 90
radiocarbon years, with a calibrated one-sigma date range of A.D. 540 - A. D. 670.

After the 1991 excavations, Julie Howard also submitted some of the human remains to Paul Nickens, Batelle
Laboratories, for analysis. After analysis, the bones were supposed to be returned to Mr. Kosanke for reburial.
When Julie Howard left the BLM Grand Resource Area in 1993, she submitted the site field notes and samples in
her possession to the Edge of the Cedars Museum for curation. Since 1991 she has apparently been working on
the final technical excavation report for the 1990/1991 excavations.

In January, 1995, Bruce Louthan, BLM Moab District archaeologist, decided to prepare ar administrative report
on the site because he cortinued to receive requests for information about the site. He assembled various notes and
letters about the excavations and contacted Paul Nickens about the human skeletal remains. He also obtained rocks
that were salvaged from the excavations by Margaret Patterson and sent them 1o Dennis Weder, archeologist for
Hill Air Force Base, for lithic analysis.

In the summer of 1995, the current land owner asked us to review the history of archeological excavations at the
site and prepare a short report because he also continued to receive information requests about the site. He also
requested this report because he anticipated a visit by a creationist excavation crew in early fall 1995, Over the
summer and fall of 1995, we visited the site on several occasions, reviewed photographs of the excavations and fietd
notes, and talked with various participants including some of those invotved with the 1971 discoveries. This paper
presents some interim observations about the prehistoric use and occupancy of the site, pending publication of a final
technical report.

PREHESTORIC MINES IN THE GREATER SOUTHWEST

While prehistoric mines have not been reported from Utah (Malouf 1950), prehistoric mines are well-known from
the rest of the Southwest and northern Mexico, and in fact, from throughout the Americas (Holmes 1919). In
Mesoamerica, prehistoric mines are so common that Weigand (1982) created a iripartite typology (Types I-III) to
describe them. Weigand’s (1982) Type I mines are horizontat adits excavated into the sides or slopes of a hill with
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spoil dirt from the mine deposited in front of and downslope from the adit entrance.

According to Weigand’s typology, Type I prehistoric mines are vertical cuts or shafts. Spoil dirt is piled in a
circle around the mine shaft entrance with the spoil dirt pite resembling an inverted cone around the entrance to the
shaft. These vertical shafi mines are typical of northern Mexican and Southwestern prehistoric turquoise mines
where the tunnels or shafts were cut 15 to 25 feet into veins of turquoise (Johnston 1964). Holmes (1919) provides
some of the best available photographs, plans and elevations of prehistoric American mine shafts and tunnels.

Unfortunately, the literature on prehistoric mines is not always clear on whether mine tunnels are vertical shafts
(Type 1T mines) or horizontal adits (Type I mines). For instance, Bartlett (1935:42) describes prehistoric salt mines
in Arizona and Nevada as “tunnels burrowing into the hill following strata where salt was plentiful.” Cummings
(1953:79-80) describes human remains found in either Type I or II salt mines in Arizona as follows:

Their tunnels were irregular excavations just large enough for a man to work in as he followed a vein
of salt into the hill. ...Seme broken skeletons found in these old workings doubtless were men caught
in cave-ins. Others probably were remains which had been buried there.

Holmes (1919:270) provides a photograph of a model of a hematite miner within such an “irregular excavation”.
Type I and I mines were connected in the Los Cerrillos Turquoise Mine in New Mexico where prehisioric miners
excavated an “L”-shaped tunnel with an 83 foot deep vertical shaft connected to a 110 foot horizontal tunnel
(Silliman 1881:69).

Some archaeologists might consider the first two of Weigand’s mine types to be the remnants of true mining
activities, while the Type III open pit mines result from quarrying. However, following Holmes (1919:155) and
Weigand (various}, there is no behavioral distinction between mining and quarrying, although quarries are by far
the most common means of acquiring minerals or stones in the prehistoric Americas (cf. Holmes 1919:153).

Type III mines range in size from small pit quarries “some no larger than animal burrows” (Weigand, Harbottle
and Sayres 1977:20) to the prehistoric open pit mine at Los Cerrillos which was 200 feet in depth, 300 or more feet
in width, with the waste from the pit covering 20 acres (Silliman 1881; cf. Kunz 1890). There are numerous
archaeological references to pit quarries because they are the most common archaeologicat type of mine. For
example, Hack (1942) describes prehistoric strip mines for obtaining coal by Pueblo 1l and 1V Kayenta Anasazi.
Elston and Dugas (1992) describe small open pits for quarrying high quality chert in Nevada. Duffield (1904)
describes prehistoric pit quarries for obtaining turquoise in southern Nevada. Bartlett {1935} and Welch and Triadan
(1991) summarize reports on prehistoric open pit turquoise and sait mines located in Arizona, New Mexico,
southern Colorado, southern Nevada, and southeastern California.

Prehistoric Mine Features

None of the prehistoric mines in the Greater Southwest are timbered or shored; therefore, Type I and II mine
tunnels frequently collapsed on the prehistoric miners (cf. Morris 1928:82; Bartlett 1935; Cummings 1953}, Within
prehistoric Type I and Il mines, constriction features are limited to occasional retaining walls built from rocks
within the mine. As noted by Weigand (1982:107), the retaining walls are simply matrix blocks, rocks or pebbles
piled one upon the other, without mortar. The walls serve a dual function of stabilizing the adits or shafts and
moving loose waste rocks out of the way.

Perishable Mining Artifacts

Several types of perishable ariifacts are associated with prehistotic mines. The most common type of perishable
artifacts associated with prehistoric mines are wooden twigs, sticks, or torches used for lighting Type I and II mine
interiors. According to Weigand (1982:109), the best light comes from wood which burns quickly, so prehistoric
mines often contain immense quantities of burned resinous wooden splints which were tossed aside on spoil piles
ouiside the mine entrances and within the mines. Morris (1928:84) provides a photograph of a juniper bark torch
used to light the interior of an Arizona sait mine and one of these prehistoric juniper bark torches is on display at
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the Arizona State Museum in Tucson.

Another type of perishable artifact found within prehistoric mines is wooden handles from grooved mauls, axes,
or sledge hammers (Bartlett 1935:42-43; Silliman 1881:69). Examples of such perishable wooden handles are found
in a Cummings (1953:80) photograph of hafted hammers and picks from prehistoric mines in Arizona: in
Harrington’s (1925) thorough description of hafted stone hammers from salt mines in southern Nevada; as well as
in Morris’ (1928:87, 89) photographs of wooden hafts from stone tools in Arizona salt mines.

Other perishable artifacts associated with prehistoric mining include picks and scoops of bone and tortoise shell
(Jernigan [978:214), bags or baskets for removing spoil din and minerals, and ropes for hauling baskets or bags
(Weigand 1982a). Cordage and unworked yucca leaves have been found in prehistoric mines tying dry sticks
together to make torches and binding wooden handles to stone tools (Harrington 1925:229: Morris 1928:84).

Water containers are another perishable component of the mining tool kit of prehistoric miners (Weigand 1982a),
In Mesoamerican mines, gourds for carrying water have been found. and in Arizona turquoise mines, skin and
rawhide water containers have been found (Bartlett 1935:42; Johnston 1964:78). These perishable artifacts are, of
course, rarer than nonperishable artifacts in mine sites.

Nonperishable Mining Artifacts

Chipped stone artifacts associated with prehistoric mining range from extremely crude to finely pressure-flaked
scrapers, cores, utilized flakes, and hammerstones. Ground stone artifacts include mauls, axes, sledgehammers,
and picks (Bartlett 1935:42; Cummings 1953:79-80: Harrington 1927; Holmes 1919:272; Morris 1928; Silliman
1881:69-70; Weigand 1982a; Weigand, Harbottle, and Sayre 1977). The most common extraction tools are massive
axes and mauls (Welch and Triadan 1991:149-150). These stone tools were mainly used to crush or fracture and
pound the mine matrix to loosen it and to break out the desired stones or minerals. In many of the prehistoric
mines, fire was also used to help loosen the matrix. The association of perishable water containers, ash and
Charcoal in Type I and II mine shafts suggests that the matrix was first heated with fire, then cooled suddenly with
water, causing fractures. Further hammering and picking with stone tools released the sought-after minerals and
stones from the mine matrix (Bartlett 1935; Johnston 1964; Kunz 1890; Silliman 1881; Weigand 1982a; Weigand,
Harbottle and Sayre 1977).

Uses of Blue-Green Stones in the Greater Southwest

Blue-green stones, including malachite, azurite, chrysacola, and chemical or mineral turquoise, were one of the
most important of the rare resources mined and exchanged throughout Mesoamerica and the Southwest (Holmes
1919:271-273; Weigand 1982a, 1985; Welch and Triadan 1991). In Mesoamerica, systematic and intensive mining
for blue-green stones and copper appears to have begun in the period from A.D. 330 to 500 (Weigand, Harbottle,
Sayre 1977:21) and intensified through time.

In the Southwest, direct dating of prehistoric mines is not possible due to the contimring use of the mines; so, at
least for now, the time span for mining blue-green stones in the Southwest is derived from the context of use and
discard of the finished pieces and cross-dating with other artifact or architecture classes (Weigand 1982b; Welch
and Triadan 1991:156). Whether the finished product was an inlay or mosaic piece, a tab pendant, disc bead, ear
or nose plug, or other jewelry (Jernigan 1978), it is clear that turquoise was the most commonly mined blue-green
stone, with azurite and the other copper ores being mined and used more rarely.

Jernigan’s (1978) discussion of blue-green stone jewelry from the Southwest indicates the same pattern as in
Mesoamerica with mining of bue-green stones beginning in the first centuries A.D. and increasing steadily through
time. This similarity is unsurprising because the Southwest was supplying Mesoamerica with blue-green stones
(Weigand 1985), especially after about A.D. 1000 (Weigand 1982a:120). While chronometric data are extremely
limited, at the present time it appears mining of blue-green stones (especially turquoise) peaked in the A.D. 1300s.

In addition to the use of blue-green stones for jewelry and inlay, blue-green stones were ground and used for
pigments in the prehistoric Southwest and Mesoamerica. According to Magaloni (1995), the blue and green colors
in murals at Teotihuacan were created from azurite and malachite. According to Smith (1952:23-26), blue and
green colors on the kiva murals at Awatovi and Kawaika-a were created from ground azurite and malachite. In the
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region around the Keystone Mine, many pictographs contain blue-green pigment, although these are probably not
from azurite or malachite, but from a variety of other blue-green minerals found within local formations.

THE KEYSTONE AZURITE MINE IN RELATION TO OTHER PREHISTORIC MINES

Based on the above discussion of prehistoric mines in relation to our field observations and review of available
information, it is clear that the human remains were associated with prehistoric mining activity at the Keystone
Azurite Mine. We will now discuss the field evidence for this conclusion.

Evidence for a Prehistoric Adit

When we visited the Keystone Mine in June of 1995, the mine owner, Mr. William Harrison, showed us the end
of a small adit or tunnel he believed was about 5-8 m north of the location where the skeletal remains were
recovered in 1990, He stated he had not dug the adit. Based on the similarities of this feature with those tunnels,
shafts and adits described in the literature on prehistoric mines, we believe this feature represeats the end of a small
circular prehistoric mine adit, approximately 60 cm in diameter, located on a vertical face of the present azurite
mine. The concavity was formed by the removal of all fist-sized or larger rocks and the smoothing and compaction
of the naturally soft, sandy matrix,

Since prehistoric mines are generally created by pounding the natural matrix and removing the large rocks, we
suggest the compacted concavity we saw in 1995 was indeed the end of an adit prehistoric miners had excavated
into the matrix to obtain the same spherical azurite nuggets being mined today. We believe this compacted
concavity represents the end of a Type I mine adit, as defined by Weigand (1982). In addition te our 1995
observations of this adit, there are several lines of evidence from 1971 through 1990 that support this interpretation.

In the original newspaper account of the 1971 discovery of human remains, Fran Barmes admitted at the end of
his article that the human remains were probably found in a “cave” in the Dakota formation:

And even though the rock and soil layers originally above the bones were continuous and unbroken
as claimed by mine officials, there is still the possibility that the original owners of the bones had
simply been using a narrow cave in the Dakota formation, when it collapsed and buried them, then
later filled in solid with the sandy soil that surrounded the bones when they were found. With the
overburden now irretrievably gone, this point will probably never be resolved, so scientific age-dating
of the remains must provide the critical evidence. [Barnes 1971].

In Barnes' next article (Barnes 1975:38) he stated that 15 feet of deposits had been removed above the bones without
a irace of a prehisioric mine or a natural cave. We believe the absence of a vertical adit or cave in these overlying
deposits supports the idea that the human remains were found in a horizontal adit, one tunneled in from the side
of the hill, rather than the top.

We find further confirmation that the remains were found within an horizontal adit from a recent (1995} discussion
with Lin Ottinger. Mr. Ottinger firmily believes the remains were not found in an adit, but were found in a “hearth”
oI occupation area created by prehistoric people living aleng a cliff face which collapsed and buried the individuals.
After Jack Marwitt left the site in 1971, Mr. Ottinger excavated and screened this feature, which he described as
a long area {at least 30 meters) of charceoal-stained soil, about 15 or 20 cm thick, and mostly narrow, a couple of
meters across, but in at least one place it was as wide as five or six meters. The human remains were within this
long thin charcoal-stained organic stain which had been exposed by a horizental buildozer cut. Both Marwilt's
(1971) and Ottinger’s descriptions (personal communication 1995) of the charcoal-stained deposits, coupled with
the lack of debris typical of an exposed occupation area, and the literature on other excavations of prehistoric mines
(e.g. Morris 1928) suggest this feature was the remnant of a prehistoric mine adit and the charcoal was the result
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of the prehistoric discard of bumned torches lighting the adit,

The 1990 field notes state that the skeletal materials were lying on top of a sloping surface marked by a
concentration of {arge azurite balls or nuggets mixed with charcoal and dark-colored organic material, Fire-cracked
and oxidized rocks were piled along at least one side of the burials. The notes suggest the remains may have been
within a deep crevice or cavern, however the original topography has been altered so there was no indication of the
original cavem,

Moab Archacological Society members stated to the authors they thought an oval area demarcated by charcoal,
burned wood, and rocks represented a prehistoric mine, although they did not have the opportunity to pursue the
stratigraphic relationship between this area and the human remains. This oval concentration of charcoal was
uncovered by bulldozer activity above the level where the human remains were uncovered., Assuming a slight slope
or slant to the adit, the cross-section of the adit would appear as an oval within a horizontal bulldozer cut, whether
the cut was above, below, or on the same level where the human remains were found (cf. Holmes 1919:268-269).

In summary, from 1971 through 1995, different individuals have seen or noted a natural cave, crevice, or
concavity with charcoal-rich deposits in the area where the human remains and azurite nuggets occur in the Keystone
Mine'. When these observations are coupled with the literature on prehistoric mines, it is obvious that at least one
prehistoric adit was present in the Keystone Azurite Mine. Given the existing ground surface and topography, we
believe the prehistoric adit was essentially horizontal, cut in at a slight slope from the side of the original hillside,
rather than a vertical tunnel or shaft from the top of the hill. While the prehistoric spoil dirt and adit entrance have
long since been bulldozed away, we believe the hillside topography, the location of the adit terminus we observed
in 1995, along with the observations of others, demonstrate the adit was a typical Type I mine as defined by
Weigand (1982). We believe the burned sticks, charcoal pieces, as well as ash and charcoal-stained matrix observed
by multiple individuals from 1971 to the present mark the floor of the prehistoric adit or tunnel. The charcoal
stains, plus the charcoal pieces and ash are remnants of prehistoric torches used to light the mine interior and
possibly to heat the mine matrix to help loosen and break up the large rocks.

Evidence of Mine Features

Photodocumentation and observations of the 1990 excavation by Moab Archaeological Society members make it
clear there were courses of fist-sized rocks dry-laid in alignments associated with some of the human remains. Field
notes reference charcoal-stained rocks aligned in a three meter long arc paralleling one set of the human remains
and the ash stained area. According to Margaret Patterson and Dennis Weder, some of these rocks were stone tools
with crude flake scars, but the majority were unworked local rocks that were burned and oxidized. Some of the
rocks were piled on top of each other, while others were in alignments along the burials and outlining the ash and
charcoal-stained area. While detailed plan maps of the rocks, the charcoal concentration, and the human remains
were unavailable to us, we interpret these rock piles and alignments as the rocks which prehistoric miners placed
on the sides of Mine Type I adits to move the rocks out of their way and help stabilize the sides of adits (cf.
Weigand 1982a). This interpretation becomes even more compelling when joined with the evidence of perishable
artifacts from the mine.

Evidence of Perishable Artifacts in the Keystone Mine

The field notes describe a circular or oval area with bumed juniper wood and charcoal fragments. If the
archaeologists (or a bulldozer) dug horizontally into a prehistoric mine adit or tunnei, then the plan view of this
feature would be roughly circular or oval with the sides of the circle lined with the rocks removed from the matrix
by the original miners. Available photographs and plan maps from the 1990 excavation depict a large oval area
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distinguished by a high conceniration of charcoal and bumed juniper. Likewise, Marwitt’s (1971) site form
describes a layer of charcoal in a gray-colored matrix. This layer was observed in a bulldozer cut above the human
remains and in association with some of the remains. If the prehistoric miners had used resinous wood for light,
or if they had used fire to help loosen the matrix, there would be burned wood and charcoal left in the wnnel or
adit and the large rocks would be oxidized or fire cracked.

The excavators and the site records describe how fist-sized or larger rocks were oxidized and fire-cracked, but
the rocks did not appear to have been burned in situ. Obviously, if the rocks in the mine matrix were heated to
help loosen them, as described for many other prehistoric mines (Holmes 1919, Johnston 1964), then the rocks
would be burned, but the matrix would have been removed and discarded outside the mine entrance. Thus the
charcoal concentration located in a level above the human remains {uncovered by bulldozer in 1971 and 1990},
coupled with the bumed juniper wood and organic matter associated with the burials, suggests that juniper was
brought into the adit and used as torches to light the mine, and possibly to help loosen the matrix or break up large
rocks®. Similar burned wood and charcoal are the typical perishable remmants of prehistoric torches used in mining.

Keystone Mine Stone Artifacts

The literature on prehistoric mines is replete with descriptions of stone tools used to mine the minerals and ores,
and to sharpen tools and artifacts used in mining. For example, in describing a prehistoric salit mine in Arizona,
Cummings (1953:79) said: “Along these channels were found the stone picks and hammers used to secure chunks
of precious salt.” Holmes (1919) provides photographs and illustrations of numerous varieties of stone tools used
in prehistoric mines throughout the Americas. Welch and Triadan (1991) describe mauls, diorite flakes and
cryptocrystalline chipped stone debitage in an Arizona turquoise mine. Therefore, we would expect to find stone
tools associated with the Keystone Azurite Mine, if it were indeed a prehistoric mine. When Lin Ottinger screened
the charcoal-stained feature where the human remains were found in 1971, he found no evidence of stone tools or
chipped stone debitage. However, based on photographs taken by Jean Akens during the 1990 excavations, at least
one large quartzite flake tool was found associated with the human remains. The field specimen logs also indicate
that at least three lots of chert or “soapstone” artifacts were recovered. Likewise, some of the large rocks located
in the alignments close to the human remains had flake scars indicative of crude chopping or pounding tools (Dennis
Weder, personal communication, 1995). A full lithic anatysis of the salvaged artifacts would clarify these issues.

Evidence of the Human Remains

The field notes are not sufficient to describe the human remains recovered at the site from 1971 through 1991.
As far as we can tell from notes available to us, there were at least six human individuals represented at the site:
two recovered in 1971, and at least two in 1990, and two in 1991, A full analysis of the human skeletal remains
at the site would shed light on the number of prehistoric individuals at the site and a full morphometric analysis
would assist the mine owner in discussions with creationists.

Photographs of the 1971 human remains suggest at least one of the individuals was placed in a standard flexed
interment with the lower legs bent under the femurs. Photographs and plan maps of the 1990 excavations indicate
widely scattered bones, with only the leg bones articulated. The leg bones exposed in 1990, like those in 1971, are
bent, suggestive of a flexed inhumation. However, such a body position might also result from an individual
crawling in a narrow cavity or a mine adit such as that depicted by Holmes (1919:270). While it is most likely that
the adit caved in on miners extracting the azurite nuggets, it is also possible that the bones represent deliberate
interments. The radiocarbon date of A.D. 540-670 corresponds temporally with the Basketmaker period when
burials are characieristically flexed, placed in pits and cists, often found in caves, and tend to be multiple interments



10 UTAH ARCHAEOLOGY 1995

(Martin and Plog 1973:89). Whilc suggestive, we must await the final report on the analysis of the skeletal remains
as well as an interpretation of the context of their discovery to deduce whether the remains were those of miners

caught in a cave-in, or were deliberate flexed inhumations typical of ancestral Puebloan practices of the 6" and 7+
centuries A.D.

SUMMARY AND CONCLUSIONS

In the summer of 1995, we visited the Keystone Azurite Mine at the request of the mine owner, Mr. William
Harrison, to make some professional observations relevant to the six {or more) sets of prehistoric human remains
uncovered within his mine since 1971. Pending a final report by the archaeolo gists who excavated the site, the most
likely explanation is that the Keystone Azurite Mine served as an azurite mine for ancestral Puebloan peoples. The
human remains uncovered during modern mining operations are the remains of prehistoric miners either del iberately
buried in flexed inhumations or were accidentally crushed when the excavated adits collapsed with the miners inside.

A comparison of Marwitt’s photographs from the 1971 and the terrain and topography of the mine in 1995 show
substantial ground disturbance. Much of the overburden has been removed by mining over the years. In 1571, by
the time a professional archeologist arrived on the site, the vertical context had been cut away from the human
skeletal remains. Marwitt could only speculate about the origin of the skeletons in the sandstone stratum.

During the excavations in 1990 and 1991, the archaeologists focused primarily on the retrieval of the human
remains. The archaeologists also recovered two chipped stone tools and collected samples of pollen and organic
material from arcund the bones.

Even though the archaeologists excavating at the site in the past apparently did not develop testable research
expectations about prehistoric mining, our field observations in 1995, coupled with the available site records and
recollections of site excavators, suggest the human remains recovered from the Keystone Azurite Mine were either
deliberate flexed burials located within prehistoric mine adits, or they were the remains of prehistoric miners caught
in a cave-in within the adits. We expect the final technical excavation report by the excavators and analysts will
clarify many of these issues.

We submit that the Keysione Azurite Mine is not at all unusual, but in fact, because of mine accidents and burial
practices, the interment of prehistoric human remains in mines is a relatively common occurrence in Mesoamerica
and the Southwest beginning with systematic and intensive mining for blue-green stones in the first centuries A.D.
The radiocarbon date of A.D. 540 - A. D. 670 from Keystone mine places the human remains within a time when
blue-green stones were increasingly sought and traded. In sum, we conclude that ancestral Puebloan Indians
excavated one or more adits into the side of a hill to obtain the precious blue-green stones. The human remains
recovered from the Keystone Azurite Mine were the remains of Anasazi miners trapped in a collapsing adit, or they
were remains of Anasazi who had been buried in a Type I mine adit. Whether deliberately buried or trapped, these
are the ancestors of the modern Pueblo people, and not 100,000 million year old fossils.
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NOTES

Mr. Kosanke, the landowner during the 1990/1991 excavations believes the humans were burials associated with
a kiva built inside a cave in the Dakota Formation. He does not agree that the charcoal-stained area represented
a prehistoric adit.

*Mr. Kosanke stated in a telephone conversation that he did not think the juniper represented torches, rather he
suggested the wood was from a prehistoric ladder.
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THE RABBIT DRIVE THROUGH TIME: ANALYSIS OF
THE NORTH AMERICAN ETHNOGRAPHIC AND
PREHISTORIC EVIDENCE

Brian 8. Shaffer, Zooarchaeology Laboratory, Institute of Applied Sciences, University of North Texas, P. O. Box
13078, Denton, Texas 76023-6078

Karen M. Gardner, Prewitt and Associates, Inc. 7701 North Lamar, Suite 104, Austin, Texas 78752-1012

For Native American Indians living in desolate areas of the Great Basin and the Southwest, the rabbit drive was
an important method for obtaining leporid (jackrabbit and cottontail) resources. Archaeologists infer that the rabbit
drive was in use prehistorically, based primarily on ethnographic analogy and the recovery of game nets thought
to be used in rabbit drives. No definitive archaeological rabbit drive sites have been identified, however, and most
game nets were only recovered from storage contexts. Additional prehistoric rabbit drive data comes from an
eleventh century Classic Mimbres Style 1II bowl from New Mexico. The bowl’s motif clearly depicts a rabbit drive
in progress. Comparison of the archaeological and ethnographic evidence indicates that rabbir drives were
practiced over both a wide geographic area and long period of time using the same technology and basic group
tactics as were recorded historically.

INTRODUCTION

Based on ethnographic data from the Great Basin and southwestern United States, the rabbit drive was a
communal hunting technique that provided numerous animals in 2 single episode (e.g., Beals 1933; Castetter and
Underhill 1935; Driver 1936; Du Bois 1935; Egan 1917; Hill 1982; Kroeber 1925; McLendon 1977; Spier 1928;
Steward 1938; White 1932). In this activity, a group of human hunters fanned out across the open landscape and
drove leporids {primarily jackrabbits (Lepus}, but also cottontail rabbits (Sylvilagus}) and other small game toward
a specific location. At this location, a net was used to enirap the fleeing animals which were subsequently
dispatched.

Unlike communal animal drives focussed on larger species such as bison or pronghom, the rabbit drive usually
did not resuilt in thick midden accumulations of associated bones and artifacts characteristic of large animal drive
sites (e.g., Dibble and Lorrain 1968; Frison 1970, 1974, 1987). The small size of the rabbits made it possible for
rabbits to be transported whole, away from the drive site. Whereas, larger animals were usuaily butchered at the
drive site and unwanted portions left behind, resulting in the characteristic bone and tool assemblages associated with
large game drive sites. Substantiating communat hunting in the archaeological record has proven difficult for large
game (Davis and Fisher 1990; Driver 1990; Frison 1987), however, and it has proven more difficult for small
game. While little archaeological evidence exists for the rabbit drive. historical records show it as an important
subsistence activity in the regions where it was practiced,
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ECONOMIC MOTIVES FOR THE RABBIT DRIVE

Rabbit drives were economically important in many arid habitats of the Great Basin and Southwest where leporids
and other smalf game represented much of the available animal biomass. While these animals are not large, they
do reproduce multiple times per year with several individuals per litter {Davis 1978:236-244; Hoffmeister 1986:126-
146). For example, population densities of up to 400 individuals per square mile have been recorded for jackrabbits
{Davis 1978). Egan (1917) reported jackrabbits in the Great Rasin so thick and coyotes so full from eating them
that the coyotes did not bother to chase them anymore. With such reproductive proficiency, leporid populations
can withstand intensive predation by humans and nonhumans and can recover from population crashes. Since this
resource continually renews itself, it is not easily extirpated or exterminated.

The advantage of the rabbit drive was that it provided a bounty of animals that were not conducive to predation
by singular hunting techniques such as with bow and arrow (Downs 1966; Steward 1538). This is not to suggest
that bow and arrow were not used, but may not have been as productive. When sufficient jackrabbits and people
were present, numerous animals were procured efficiently with rabbit drives (Simms 1987). For the peoples of the
Great Basin who normally had low population densities, sufficient numbers of people were not present to conduct
rabbit drives until family groups came together for seasonal activities. These activities included the harvesting of
concentrated resources such as pine nuts and leporids, and the socializing and ceremonial activities associated with
these harvests (Steward 1938). For sedentary groups, such as Puebloan peoples, the human resources needed for
rabbit drives were probably always present due to sedentary village lifeways. Rabbit drives were held in
conjunction with major ceremonies (White 1932) or seasonal activities {(Kemnard 1979).

In many of these arid areas, big game was fairly uncommon and it was the small game that provided the bulk of
animal resources for humans (e.g., Sanchez 1996: Shaffer and Schick 1995; Simms 1987; Steward 1938: Szuter
1991a, 1991b). While the meat was always consumed and was a significant dietary component, another very
important impetus for the rabbit drive was the procurement of skins. In the Great Basin, the Paiute and Washo
depended on rabbit skin clothing for warmth during the winter months (Downs 1966: Wheat 1967). The Shoshoni
rabbit drive in the fall was conducted primarily to obtain the large numbers of skins required for the manufacture
of twined robes and blankets (Fowler 1989, 1992; Palmer 1878; Steward 1938). According to Wheat (1967), an
aduit’s rabbit skin blanket required 100 skins; a child’s blanket required 40. With so many skins required for
manufacturing these blankets, the rabbit drive provided much of the needed supply.

ARCHAEOLOGY AND THE RABBIT DRIVE

Archaeologists often inferred that prehistoric peoples of the Great Basin and Southwest obtained large numbers
of leporids through rabbit drives (e.g., Hockett 1993; Hudson 1994; Lang and Harris 1984; Olsen 1990: Shafer
1986; Shaffer 1991; Szuter 19912, 1991b; Szuter and Bayham 1989). This interpretation was based on both
ethnographic analogy (see above), recovery of leporid bones, and the recovery of large game nets. These game
nets were homogenous through time, generally matching in size, shape, and basic construction between historic and
prehistoric examples.

Game nets were usually long and narrow, resembling tennis nets (Amsden 1949; Wormington 1956), and
constructed of plant fiber or hair (e.g., Aikens 1993, Figure 2.19; Guernsey and Kidder 1921; Kaemiein 1971;
Lambert and Ambler 1961; Martin 1933}, One prehistoric net recovered frem U-Bar Cave in New Mexico
measured approximately 46 m x 1.6 m and was constructed of human hair (Lambert and Ambler [961). A historic
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Gosiute rabbit drive net measured 137-183 m x .76 m and was made of twisted grass string (Egan 1917). Fowler
(1989, 1992) noted that nets measured as much as £.2 km long and 1.2 m wide. The great length of these nets was
made possible by connecting individual shorter nets together.

Prehistoric game nets are most often recovered from cave contexts, apparently where they were cached or stored
(Guernsey and Kidder 1921; Kaemlein 1971; Lambert and Ambler 1961,). Due te manufacture out of perishable
materials and aboriginal storage practices, no nets have been recovered from the open fields where rabbit drives
occurred. Thus, the prehistoric nets were not recovered from a context that was illustrative of their use.
Additionally, studies of game nets recovered from prehistoric cave contexts in New Mexico and Arizona revealed
no residual materials adhering to the cordage, such as fur, blood, bone, or other material that would indicate
specifically what animals were caught in the nets (Kaemlein 1971; Lambert and Ambler 1961).

It is the use of the net that distinguishes this type of rabbit drive from rabbit surrounds or other types of
communal rabbit hunts. In these other rabbit hunts, similar techniques were used for flushing rabbits with noise
and commotion by a group of hunters, but the rabbits are killed as soon as they were spotted (Kennedy 1932
Ritzenthaler 1967; Speck and Schaeffer 1950),

More recently, other archaeological evidence was used to try to identify prehistoric rabbit drives. At Hogup Cave
in the Great Basin, Aikens and Madsen (1986} correlated the presence of netting and cordage with leperid frequency
data. In this sample, cordage and netting were more common in levels with high frequencies of leporid remains
and vice versa, suggesting the use of nets in capturing these animals.

Excavations at Buffalo Flat, Oregon, revealed two sites with leporid remains hypothesized to be the result of the
earliest identified rabbit drives (Aikens 1993). Sites 35L.K1881 and 35LK2076 contained burned shallow pit features
with faunal material dominated by jackrabbit and some cottontail remains dating to the Late Paleoindian Period
{ ~8000-9000 B.P.). Based on the amount of leporid remains and burned features, Oesting (1994) suggested that
these features were evidence of rabbit drives where leporids were taken en masse, possibly over several episodes.
The evidence for rabbit drives is compelling, although accumulation of large amounts of rabbit remains possibly
could be the result of animals killed over hundreds of years (as noted by Oetting 1994), but with methods other than
rabbit drives {Hudson 1994). For example, predatory strategies can vary in the technologics used, numbers of
hunters, and the pattern of killing being singular, sequential, or mass (Steele and Baker 1993).

Building on the correlation of large amounts of leporid remains and artifactual materials as the primary factors
for identifying rabbit drives, Hudson (1994) also analyzed leporid body part representation (element frequencies)
from a series of sites in California. The most commonly identified taxon beyond the level of Class was leporid,
with jackrabbits dominating the leporids. At site KER-526, Hudson noted that the minimum number of elements
displayed 2 marked discrepancy between cranial elements and limb elements. In fact, Hudson found crania
recovered at twice the expected frequency of iimbs. Based on this evidence and supported by ethnographic analogy,
Hudson hypothesized that the over-abundance of crania was due to the surplus produced during rabbit drive
activities. While some animals may have been consumed at KER-526, Hudson argued that surplus animals were
butchered and extrancous low yield portions, such as skulls, were discarded at the site as the carcass was prepared
for transport elsewhere.

One important aspect of these archaeological sites with identified rabbit drives is the dominance of jackrabbit
remains. Based on ethnographic, ecological, and animal behavioral evidence, Szuter (1991a, 1991b) concluded that
jackrabbits were most effectively procured with drives and cottontails through individual hunting. Concomitantly,
from a Great Basin site dominated by cottontail rabbit remains, Hockett (1992) argued the animals were probably
caught in traps, snares, or during encounter hunting, but were not the result of rabbit drives. The ecology and
behavior of cottontails limits the possibility of driving many animals into nets, a technique more conducive for
obtaining jackrabbits (Hockett 1992:73). Jackrabbits prefer open habitats and use speed to elude predators whereas
cottontails prefer areas with significant cover for hiding from predators (Hall and Kelson 1939:256). Since the
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ethnographically described rabbit drives occurred in open habitats, it is apparently the larger jackrabbits that were
the primary intended prey of the rabbit drive and not cottontails. Ethnographic documentation supports this
deduction as well (Egan 1917:235-237; Fowler 1989, 1992).

With the few exceptions of research identifying prehistoric rabbit drives, all in the past 10 years, the rabbit drive
has remained obscure in the archaeological record. The reason for this obscurity is that there are no diagnostic
attributes that archaeologists recognize as definitive rabbit drive evidence. The most diagnostic artifact is the net,
which was only one of the tools used in the rabbit drive. Thus, the actual rabbit drive is archaeologically an
inconspicuous event. The rabbit drive, however, was recorded prehistorically in a diagnostic manner (Figure 1).

PREHISTORIC DOCUMENTATION OF THE RABBIT DRIVE

Unlike many other hunting activities involving big game, such as deer or bison, the depiction of small game
hunting in prehistoric Native American art is uncommon. Examples of leporid exploitation portrayed in rock art
show rabbits shot with arrows (e.g., Meighan 1966, Figures 12 and 13) and in Mimbres pottery motifs showing
killed rabbits carried by humans (e.g., Mimbres Archive no. 5644 and 5645, Maxwell Museum of Anthropology,
University of New Mexico).

More rare is the singular example of a rabbit drive portrayed in a prehistoric Classic Mimbres Style 1 bowl
(Figure 1). To illustrate the rareness, this is the only rabbit drive depicted in the more than 6000 Mimbres potiery
records housed in the Mimbres Archive at the Maxwell Museum of Anthropology (Archive no. 4117). More
importantly, this depiction shows several characteristics typical of rabbit drives described in ethnographies from the
Great Basin and Southwest nearly 900 years after its manufacture.

The vessel depicted in Figure 1 was first reported by Brody (1977, Figure 115) and used as an examplc of the
three-dimensional aspect of some Mimbres naturalistic pottery motifs (Brody 1977). Brody identified the scene as
a "rabbit hunt" but did not elaborate on the significance of the motif. The motif was painted on the inside bowl]
surface and has an approximatc diameter of 25 cm (Brody 1977). Based on the characteristics of the naturalistic
motif and muitiple wide framing lines, this bowl dates to approximately A.D. 1050-1100 {(Anyon and LeBlanc 1984,
Lekson 1990, Shafer and Brewington 1995; Shafer and Taylor 1986).

The motif depicts four people, two leporids, three stands of grass-like plants, and a game net. The leporids
resemble jackrabbits based on the morphology and coloring of the ears. Jackrabbits, such as the California or black-
tailed jackrabbit (Lepus californicus) that is common in the Southwest, typically have much longer ears tipped in
black. Cottontails possess shorter ears that are not as distinctively colored (Burt and Grossenheider 1976:201-212;
Hall and Kelson 1959; Hoffmeister 1986).

Starting from the top of Figure 1 and proceeding clockwise, the first person is carrying two banana-shaped objects
that appear to be throwing sticks or rabbit sticks (see Figure 2). The second person is carrying a throwing stick
and a crooked pole that is apparently decorated by a tassel. Below this is a third person carrying both a throwing
stick and an undecorated crooked pole (see Figure 3). The last person is carrying a crooked pole. Dotted lines
across the bowl are footprints, although it is not clear if they represent human or leporid prints. The irregular
figure in the center is a "kill" hole that indicates the bowl was ritually punctured before interment as an offering
with a human burial (Brody 1977), This bowl, however, was documented from a private collection and no other
burial data were available.
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Figure 1. Interior of a Mimbres Bowl Depicting a Rabbit Drive in Progress. This Bowl is Redrawn from Mimbres
Archive No, 4117 and from Bredy (1977, Figure 115).
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COMPARISON OF ETHNOGRAPHIC RABBIT DRIVES
AND THE RABBIT DRIVE MOTIF

One particularly unique aspect of Figure 1 is the correspondence between what was documented in the motif
approXimately 900 years ago and ethnographic records of rabbit drives from the Great Basin and Southwest. In fact,
several characteristics of ethnographic rabbit drives are represented in Figure 1. As noted above, the rabbit drive
is a communal event involving several individuals to procure multiple prey. This motif shows four humans involved
in the driving of two jackrabbits.

The one artifact previously used to identify possible rabbit drives in prehistory is the game net. The humans in
this figure are driving the jackrabbits toward a net (see left side of Figure 1) which matches leng and narrow
ethnographic and archaeological game nets. Note that this net is staked to the ground. This is indicated by the
straight lines that run perpendicular to the length, and protrude below the net (toward the human and rabbit figures).
The use of stakes to support game drive nets was described ethnographically (Downs 1966:27: Egan 1917:236;
Fowler 1989; Kroeber 1925; Steward 1938; Underhill 1941) and nets with stakes have been recovered
archaeologically from cave contexts (Guernsey and Kidder 1921; Jackson 1937, Plate 33, 3: Kaemlein 1971; Martin
1933:53). Thus, the portrayal of the staked net in conjunction with the rabbit drive coincides with both ethnographic
and other archaeological data,

Other tools portrayed include throwing sticks and crooked poles. The throwing stick (Figure 2} is also commonly
described as a rabbit stick by researchers, but other terms used include throwing club (Judd 1954:246, Plate 12),
boomerang stick (Stephen 1936), fending stick (Lambert and Ambler 1961), or missile stick (Oswalt 1976). This
device was constructed from wood, usually curved, ofien decorated (Geib 1990; Goddard 1931; Guernsey and
Kidder 1921; Haury 1950; Heizer 1942; Hudson and Blackburn 1979; Jackson 1937; Judd 1926; Kennard 1979,
Figure 4; Kennedy 1832; Lambert and Ambler 1961; Parry 1872; Ritzenthaler 1967; Shafer 1986; Simpson 1961;
Underhill 1944; Wormington 1956), and varied between 0.4 and 1.0 m in length (Heizer 1942: Hudson and
Blackburn 1982 and references therein; Morris 1980; Ritzenthaler 1567; Wormington 1956).

The rabbit stick served both as a missile to throw at leporids or as a club to hit leporids caught in the net
(Goddard 1931; Heizer 1942 and references therein; Hudson and Blackbum 1979 and references therein; Martin
1933; Palmer 1878; Shafer 1986). Numerous ethnographies described the use of clubs or sticks during rabbit drives

Figure 2. Throwing or Rabbit Sticks. a. is Redrawn from Wormington (1956, Figure 9¢) and b. from Goddard
(1931:84).
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Figure 3. Examples of Hunting Crooks Redrawn from Morris (1980, Figure 90b and d).
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(Beals 1933; Fowler 1989; Kroeber 1925; Steward 1938; Underhill 1941, 1944) and these probably were the same
items described as rabbit sticks. Archaeologically, rabbit sticks have been recovered from several localities
throughout the Great Basin and Southwest (e.g., Geib 1990; Heizer 1942; Hudson and Blackburn 1979; Jackson.
1937; Lambert and Ambler 1961; Martin 1933; Morris 1980; Shafer 1986,

The second tool being carried by the humans is the crooked pole. Such crooked poles were referred to as
“crookneck wooden staffs™ by Shearin (1990) and "hunting crooks" by Mohr (1951). Similar staffs functioned
historically in several manners as symbolic elements, agricultural tools (See Shearin 1990 for symbelic and
agricultural uses), or as hunting tools. For hunting, the crook was described as a specialized implement used in
the "low subsistence value” areas of the Southwest to exploit the limited animal resources (Mcohr 1951:145), This
implement, however, is not described in any of the ethnographic rabbit drives listed above. Hunting crooks consist
of a branch bent in the shape of a cane or crook, ranging from approximately 0.6-2.5 m in length (Figure 3)
(Hudson and Blackburn 1979; Mohr 1951).

Uses of the creok in hunting were numerous (Mohr [1951] and references therein}. The curved end was used
to pull apart rats’ nests, to dig out rabbits, and to hook an animal and extract it from a burrow. The straight end
could be used to poke the animals out of burrows, or it was entangled in the animal’s hair by wetting the tip of the
straight end and twisting it into the fur. Once entangled, the animal was pulled from the burrow. Lastly, the crook
could be used to throw at escaping animals. Several crooks have been recovered from archaeclogical contexts
(Guernsey and Kidder 1921, Plate 37; Kidder and Guernsey 1919: Mohr 1951; Morris 1980; Shearin 1990), but
none are from Mimbres contexts. While the descriptions of crooks are infrequent in ethnographies and
archagotogical reports, its portrayal in Figure 1 is not unexpected. In fact, such a tool would be especially useful
for extracting animals from burrows or holes during a rabbit drive.

Aside from the communal behavior, multiple prey, and use of tools, one other aspect of the rabbit drive appears
to be depicted (Figure 1). The second human from the top has one hand raised to the mouth as if calling or
shouting. Such behavior would be expected for flushing and driving rabbits. White (1932) described rabbit drive
hunters shouting to drive rabbits. "Again the hunt chief calls out; the hunters shout; the rabbits will start up from
everywhere, running blindly." This behavior would be difficult to substantiate with most archaeological cvidence
unless graphically portrayed, as with Figure 1.

CONCLUSIONS

In the arid regions of the Great Basin and southwestern United States where many game animals are smaller
species, the rabbit drive was an important method for procuring large amounts of these small animals in a single
episode. Ethnographers first recognized the economic value of this event, followed by archaeologists who often
attributed archaeological leporid remains to this practice. There are few documented prehistoric archaeological
examples, however, 1o corroborate these ciaims. The recovery of prehistoric game nets throughout the Great Basin
and Southwest supported the hypothesis that rabbit drives were common in prehistory. These nets, however, were
recovered from places of storage that provided little contextual information for net use. It is interesting to note that
the and environment of the Great Basin and Southwest that created the conditions in which rabbit drives became
common, was also conducive to the preservation of biodegradable prehistoric nets undoubiedly used in rabbit drives.

Other archacological research inferred that the rabbit drive was practiced prehistorically. The correlations
between teporid frequencies and netting material from Hogup Cave (Aikens and Madsen 1986: 155), high frequencies
of leporid remains in burned pit features from Oregon (Aikens 1993:29; Oetting 1994), and discrepancies in element
representation of leporids in California (Hudson 1994) were all used to identify prehistoric rabbit drives. What is
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clear from these works is that the prehistoric rabbit drive has been difficult to identify in the archaeological record.
Direct prehistoric evidence for the rabbit drive is scarce, although it was documented historically as an important
method for obtaining meat and hides.

Graphic prehistoric evidence for the rabbit drive comes from the Mimbres region of southwestern New Mexico
(Figure 1). This Classic Mimbres bow] motif depicts a rabbit drive in progress. The explicit detail of this motif
shows that the Mimbres-documented rabbit drive correlates with ethnographically documented rabbit drives of both
Great Basin and Puebloan peoples. Behavioral correlations inciude the communal basis of the drive, the attempted
procurement of muitiple prey, and shouting to drive leporids. These human behaviors would be difficult to
substantiate archaeologically unless they were portrayed in art work such as Figure 1. Technological correlations
include the use of a long, narrow, staked game net into which the leporids were driven, the use of rabbit or
throwing sticks, and the use of hunting crooks.

Although the rabbit drive has remained fairly obscure in the archaeclogicat record, enough evidence has been
gathered to document that the rabbit drive was practiced both historically and prehistorically over a wide geographic
area, using essentiaily the same basic organizational behaviors and technologies. The 900 year-old Mimbres motif
(Figure 1) clearly shows that Late Prehistoric rabbit drive tactics closely resemble historic tactics documented
ethnographically for both Great Basin and southwestern peopies. Other archaeological evidence suggests that the
rabbit drive used the same technologies {game nets and rabbit sticks) over a long period of time. In fact, the rabbit
drive may date to as early as 8000-9000 B.P. (Aikens 1993; Oetting 1994},
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SITE 42SA22396: A PREHISTORIC HOE PROCUREMENT
SITE ON BIG BENCH, SOUTHERN
SAN JUAN COUNTY, UTAH

William E. Davis, Abajo Archacology, P.O. Box 100, Bluff, Utah 84512

Keith R. Montgomery, Archaeclogical Consultant, P.O. Box 147, Moab, Utah 84532

Investigations have been conducted on the lithic technology and geological chemical composition and distribution of
a particular artifact assemblage located on Big Bench, southern San Juan County, Utah. Current research ar Site
425a22396 demonstrates that a tuffaceous silty claystone with accretionary lapilli, occurring in the Jurassic Morrison
Formation, was the preferred material for the production of an specialized type of prehistoric hoe.

INTRODUCTION

Site 425a22396 is located on Big Bench, in southeastern San Juan County, approximately 11 miles north of Bluff,
Utah. The area known as Big Bench is a broad erosional bench, the caprock of which is the uppermost sandstone in
the Westwater Member of the Morrison Formation. Big Bench is relatively flat, occurs immediately south of White
Mesa Hill, and is separated from the Biuff Bench 1o the south by a narrow erosional “neck.” In this locatity, previous
researchers have documented prehistoric quarries that contain a particular hard rock that appeared to be well-suited
for the manufacture of large unifacial and bifacial tools (Berge 1983, Bond 1993, and Westfall 198%9). Tool types
manufactured from this stone have been described as large convex end scrapers and cores (Berge 1983:86,93, Figures
38 and 39b,c), large bifacial choppers (Harden 1984:18) and test cores (Bond 1993:5%). Furthermore, past
researchers on Big Bench describe the quarrystone as basalt (Berge 1983:238), grayish green oolitic silicified siltstone
{Bond 1993:59) or chert-like siliceous greenish-gray mudstone (Montgomery 1994:23-24).

Current archaeological research at Site 425222396, supplemented by on-going geological investigations at a nearby
prehistoric quarry site (4285a20971) has revealed new data on the aboriginal use and procurement strategy, along with
the geological chemical makeup and distribution, of this lithic tool source. Technological and morphological analyses
of the artifact assemblage at Site 425422396 indicate that this particular lithic tool source on Big Bench was selected
for the manufacture of hoes. The analyses also recognize that the hoes were being manufactured through a four stage
production sequence. This production data suggests that the unifacial and bifacial tools described by past researchers
on Big Bench are, for the most part, hoes reflecting different stages of production. Formerly described end scrapers
exhibit, besides their large size (416 cm. in length), initial notch concavities and a beveled distal working edge
comparable to the blade of a hoe. Likewise, the large bifacial choppers and cores display similar technological
attribuies analogous to different hoe production stages.
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Geological investigations of the mineralogy of the quarrystone indicates that the lithic tool source is a tff, or more
precisely, a tuffaceous silty claystone with accretionary lapilli. This rock unit commonly exhibits rather large (2-6
mm. in diameter) circular to elliptical sedimentary structures that have been misidentified as “oolitic” in origin
(Stevenson, In Westfall et al., 1996).

GEOLOGICAL INVESTIGATION

In conjunction with a highway data recovery project on Big Bench, sponsored by the Utah Department of
Transportation (Westfall et al., 1996), geological investigations are presently in progress on an archaeological quarry
site located approximately one kilometer southeast of Site 428a22396. The purpose and scope of this investigation
was to identify the nature of the lithic materials available at the prehistoric quarry site 425220971, and to compare
to other probable source cutcrops in the vicinity (Westfall and Davis 1994:31-32). The work is being conducted by
Gene M. Stevenson, a private consulting geologist from Bluff, Utah. His preliminary findings are as follows. ..

Stratigraphically, the lithic quarrystone found on Big Bench occurs near the base of the Brushy
Basin Member of the Morrison Formation, overlying the uppermost sandstone of the Westwater
Member by three to four meters. The quarry bed is thin, averaging only 10-12 cm. in thickness,
and forms a pavemnent of highly fractured, rectangular blocks, ranging from 30 to 60 cm. in length
and width.

Thin section petrographic analyses, as well as bulk and clay mineralogy through X-Ray
Diffractometry of the quarrystene at Site 428220971 reveals the lithic source material is a tuffaceous
silty claystone with accretionary lapilli. Accretionary lapilli are defined as small spherical masses
between 2-10 mm. in diameter, composed of concentrically layered volcanic ash or fine rock
fragments. They are formed chiefly through accretion by condensed moisture, and accumuiating
only in shallow water (Williams and McBirney 1979:131).

The tuffaceous silty claystone commonly exhibits a nonlusterous, light to medium gray-green color
on a fresh surface, and weathers to a dark green, brown, or black. Accretionary lapilli typically
weather such that the “inner core” of the ellipse is darker that the “outer ring,” giving the rock a
very distinctive “spotted” texture and thus quite recognizablie.

In an attempt to trace the regional extent of this lithological unit, a sample site was chosen in
McElmo Canyon, Colorado, approximately 30 miles east of the Big Bench area where a similar
rock type occurs in the same stratigraphic interval of the Brushy Basin Member of the Morrison
Formation. Samples were alse taken from debitage at Site 425422396 and from three other
outcrops on Big Bench. Analysis of the samples revealed that the McElmo Canyon sample is
distinctively different than those from Big Bench in that the rock is coarser grained in authigenic
clay mineralogy. All samples from the Big Bench area are classified as tuffaceous silty claystone,
but differ in several ways; 1} not all of them have accretionary lapilli facies, and 2) they all differ
slightly in clay mineralogies. The sample from Site 428a2239%6 is classified as tuffaceous silty,
chloritic claystone with large (3-5 mm. diameter) accretionary lapilli (Stevenson, In Westfall et af.,
1996).

These minute differences in clay mineralogies and presence or absence of accretionary lapilli and other vitroclastic
textures can be used as a baseline to identify stone tools quarried from the Big Bench area in particular, and from the
Brushy Basin Member in general.  Additionally, by recognizing the mineralogy of the hoes produced at Site
425422396, we should be able to determine travet and transport routes of these tools.
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SITE 425A22396

The site area occurs on and downslope of a series of low cast/west trending ridges and lies at an approximate
elevaiion of 1537 m. asl. The site area, as defined by the scatter of artifacts, measures 487 m. from north to south
by 353 m. east to west and encompasses approximately 17 ha. (Figure 1). The surface of the site consists of a thin
deseri pavement capped with a patchy veneer of highly fractured, rectangular blocks of tuffaceous silty claystone,
ranging from 20 to 60 cm in length and width.

Nineteen lithic concentrations were identified, which include aspects of both lithic quarrying and tool manufacturing
reduction strategies. The artifact density within the concentrations varied from 3.56 to 20.25 artifacts per square
meter and most of these concentrations include at least a few discarded tools. A total of 663 lithic tools were
documented and include three bifaces, three notched pieces, seven scrapers, 14 choppers, 27 hammerstones, 28
retouched/utilized flakes, 162 hoes, 180 test cores and 239 cores. A small number of Mesa Verde Tradition ceramic
sherds were observed though they may not be directly associated with the lithic assemblage. The sherds inciude two
gray ware corrugated body sherds of general Pueblo II/III period affiliation and one Mancos Corrugated rim sherd
affiliated with the middle Pueblo II period.

The material types represented in the lithic tool assemblage consist of tuffaceous silty claystone (95%), quartzite
(3%), chert {1.5%) and chalcedony (.5%). The off-site lithologies are almost exclusively represented by bifaces,
scrapers, retouched/utilized flakes and hammerstones.

HOLS

A total of 162 hoes representing different stages of reduction were documented at Site 428a22396. All were
manufactured from tuffaceous silty ciaystone. The finished hoes are bifacially flaked, display two opposing lateral
notches near the midpoint of the tool and, in lateral cross-section, generally exhibit a thick, blunt proximal poll and
a beveled distal blade (i.e., as defined here, blade is the working edge of the hoe). On the average, the hoes are 19
cm, long (Range: 11 to 3¢ cm.), 9 cm. wide and 5 cm. thick.

The majority (n=124, 78%) of the hoes appear to have been reduced from large flake bianks and show some
evidence of the original flake platform, longitudinal flake curve, positive bulb of percussion, and dorsal cortex. The
other hoes were reduced from core blanks. The main criterion for selection appears to be a large, elongated, ovate
to tabular form,

Analysis of the hoe assemblage indicates that over 75% of these specimens are production rejects discarded during
manufacture. Less than 25% of the hoe assemblage are fragments. No use-wear was observed on any of the
specimens.

All hoes were subjected to technelogical and mormphological analysis. A four stage production sequence was
recognized after the initial inspection of the collection. Although intended to represent an exemplary hoe reduction
sequence, not all stages are necessary for tool production. During hoe manufacture some stages can be omitted, or
breakage may require returning to an earlier stage in order to flake the specimen back into a sutiable symmetric shape.
Also, although notch formation appears to occur prior to the final margin regularization in the majority of the analysed
specimens, a few specimens indicate that this is not necessary and the implement form can be regularized into a
symmetrical form prior to notch formation. Morphological descriptions for each stage is outlined below and hoe
altribute measurements are presented in Table 1.
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Figure 1. Site 428222396, site map.
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Stage 1 Hoes (n=14)

Evidence of the original blank is present (unretouched surface of flake or chunk) and primary retouch flake scars
are present on at least one side of the specimen (Figure 2). Overall object shape is somewhat variable although all
are elongated forms.

Stage 2 Hoes (n=41)

All exhibit some evidence of initial unifacial and/or bifacial lateral margin regularization by hard-hammer
percussion (Figure 3). Flaking is generally coarse with [ittle, if any, platform preparation. Some initial shaping of
distal bit/blade and proximal pole positions is evident. Two of the implements exhibit mid-lateral perverse
manufacturing fractures.

Stage 3 Hoes (n=68)

Stage 3 is defined by evidence of notch formation by either unifacial or bifacial hard hammer percussion on one
or more iateral margins (Figure 4). The location of the notch occurs at the thickest lateral cross-section, which
usually corresponds to the lateral midpeint of the specimen. Continual but selected hard-hammer margin
regularization improves the overall elongated shape of the implement. Steep unifacial retouch occurs on the dorsal
face of the blade with little reduction on the poll of the hoe. Fifteen of the implements exhibit mid-lateral perverse
fractures. The fragments reveal that the perverse fracture began at or near one of the notches indicating breakage
during the notch formation process.

Stage 4 Hoes (n=39)

Stage 4 hoes exhibit notches which are finished by controlled percussion reduction resulting in extensive step
fractures and edge crushing along their interior surfaces (Figure 5). This abrasion/crushing process produces a blunt,
relatively smooth notch concavity. Average width at the notch is 7.48 cm. The overall shape of the hoe is relatively
regular and symmetrical with seme variability of the biade margin outlines and poll configuration. These implements
appear to be finished tools ready to be hafted. As with Stage 3 hoes, perverse fractures originating at or near the
notches account for production breaks (n=11).

DISCUSSION

In Woodbury's “Prehistoric Stone Implements of Northeastern Arizona” (1954:25 and 166), both hoes and axes
are defined as tools shaped partly or wholly by grinding, with a broad biade that is relatively thin and sharp edged.”
Woodbury also describes “tcamahia,” a type of hoe common to the San Juan-Mesa Verde region, as ground or
polished blades of hard, fine-grained stone, tapering from a narrow butt to a broad, thin cutting edge (1954:167).
He concludes that these artifact types are distinguished by a tremendous variety of form, size, and manufacturing
technique, but the common characteristic is a beveled edge suitable for cutting, chopping or digging (1954:166).
Their multi-purpose use is further described by Kidder (1932:53) who rpentioned at Pecos that after hafted hoes/axes
were too dull to be used for chopping or digging, they were often put to use as hafted hammers,

In the archaeological literature, artifacts from San Juan County exhibiting morphological and stylistic attributes



Table 1a. Hoe Attributes (alt measurements are in centimeters)

LENGTH {Major axis) WIDTH (Minor axis) TBICKNESS
STAGE Range tean  Variance Standard W= Ranpe Mean Wariance Standard M= Range Mean Variance Swandard W=
Dev. D, v,
1{n=14} 14.00-2240 18.61 5.43 13y 94 ed-1235 0 91 143 1.5 14 34- B0 540 1.54 2414

Tin=41) 12.0-30.0 1885 [7.35 103 3% 440-1540 %28 4.13 203 4F Z23-100 534 2.42 158 41
3{n=6% 11.0-300 185+ 1538 302 53 35-145 9.3 4.11 203 68 20- %0 509 2.51 1.59 68
4p=3% 125-305 1901 1511 30 34 35-1%5%5 979 &.06 246 39 215-740 479 1.02 g1 34

Table 1b. Hoe Atributes - Stape 3 and Stage 4 with additional measurements (all measurements are in centimeters)

BLADE LENGTH WIDTH AT KOTCH
STAGE Range Mean  Variance Standard Dev. K= Range Mean Wariance Standard Dev. N=
F(n=08F 3.5-1%00 905 9.8 114 55 4.7 -13.1 7.93 2.7 1.64 Gl

4{o=3%1 45-1900 365 T.37 T 36 §3-132 T.48 3.59 1.50 34

Seal ADOMXAIVHINY HYIN
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Figure 2. Site 428222396, Stage | Hoe, Specimen No. 316.

similar to those described at Site 428222396 have been reported from Mesa Verde Anasazi Tradition sites at
Hovenweep (Winter 1976:112), Moniezuma Canyon (Harmon 1979:85 and Patlerson 1975:136), Alkali Ridge (Brew
1946:239), Recapture Reservoir (Thompson 1985:13-76), White Mesa (Davis 1983:266) and Butler Wash (Nickens
1977:102). Similar artifacts have also been described from Colorado in Bedo Canyon, La Plata County (Fuller
1988:262) and south of the city of Durango (Hand 198(:75). With the exception of Davis (1983:266) and Hand
{1980:75) who called the artifacts “hoes,” the majority of these artifacts were classified as axes. All were made from
cores or large flake blanks and exhibit pecked notches. In addition, none of the blades were modified by grinding.
Based on a relatively small population of 23, the average dimensions of the artifacts are 21 cm. long, 9 cm. wide
and 6 cm. thick. The mean length of this artifact is neatly double that of axes described by Brew on Alkali Ridge
(1946: 232-238). Onthe other extreme, Nickens (1977:102) describes a similar tool that is 32 cm. long, 13 cm. wide
and weighs 2.3 kg. (5 Ibs). He ponders that although the blade use and notching indicate a hafted, chopping function,
the size and weight of this tool far exceeds similar dimensions of other axes and causes one to wonder about the exact
nature of its use {1977:102).
Stylistically, it is often difficult to distinguish between hoes and axes of equal size. However, the functional
difference between the two may sometimes be observed in the wear patterns. Polished and dulled flake scars, such
as those found on the blade of hoes, are due to the abrasive action of hoeing and contrast with the battered step
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Figure 3. Site 425222396, Stage 2 Hoe, Specimen No. 361.
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Figure 4. Site 425222396, Stage 3 Hoe, Specimen No. 358.
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Figure 5. Site 425222396, Stage 4 Hoe, Specimen No. 270 and 271.
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fractures on axes (Hand 1980:75). Five hoes from White Mesa morphologically identical io those from Site
428a22396, display striations and wear polish at right angles to the blade indicating a drawing motion for use (Davis
1983:266). These artifacts probably functioned as agricultural and/or excavation implements (Davis 1983:266). Until
detailed microscopic edge wear analysis has been conducted on a large sample of utilized tools morphologically
similar to those from Site 425422396, these artifacts will be referred to as “hoes.”

The tithic materiai type descriptions for the sampie population include basalt, unknown igneous, quartzite cobbles,
coarse dark green chert and coarse green quartzite. The latter two material descriptions are from artifacts recovered
from excavations at White Mesa (Davis 1983:266) and from Recapture Reservoir (Nielson et al. 1985:12-76). Visual
inspection of these tools, curated at the Edge of the Cedars Museum, Blanding, Utah, revealed that the lithic material
is a tuffaceous silty claystone. Furthermore, two of the tools exhibit a distinctive “spotted™ texture identical to
accretionary lapilli facies described on Big Bench (Stevenson, In Westfall et al., 1996).

SUMMARY

A predictable and mappable lithology has been recognized on Big Bench, southeastern San Juan County, Utah that
appears to have been a selected quarrystone for the manufacture of an unusual and specialized type of prehistoric tool.
The localized quarrystone is interpreted as a tuffaceous silty claystone with accretionary lapilli. As demonstrated at
Site 428422396, this lithic material was considered to be well-suited for the manufacture of large, notched, bifacially
flaked hoes.

An assemblage of 162 hoes depicting different stages of tool production was identified at Site 425a22396. A four
stage hoe reduction sequence was identified and was used te explain the technological variations present in the hoe
production assemblage. This production model revealed that the primary goal in the hoe production sequence was
to produce a symmetrical bifacially flaked etongated tool that averaged 19 cm. in length and exhibited a thick, blunt
proximai poll and a beveled distal blade. Hoes that did not meet the above criteria were discarded, thus accounting
for 75% of the assemblage at the site. It is unknown why 25 of the Stage 4 “finished”™ hoes were left at the site. It
is possible that both hoes and axe blanks were produced at the site and that the axe blanks that otherwise look like
small finished hoes were discarded because their flaking morphology was non-conducive to complete final bit/blade
grinding.

Though sparsely reported in the archaeological record, this tool type appears on Mesa Verde Anasazi Tradition sites
in southeastern Utah and southwestern Colorado. Hoes manufactured from tuffaceous silty claystone with distinct
accretionary lapilli facies have been identified from a Basketmaker II1 site on White Mesa (Davis 1983) and from a
Pueblo II site on Recapture Reservior (Nielson et al. 1985), approximately 15 and 28 kilometers north of Site
428a22396, respectively.  Although awaiting verification through further detailed geologic analysis, there is a strong
possibility that hoes produced at Site 425222396 are linked to a more widespread system of deliberate procurement
and exchange.
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Figure 17 from DeVed and DeVed article, this volume.



NOTES

THE PREHISTORIC BASKETS FROM THE LEO C.
THORNE COLLECTION, PART 2

C. Lawrence DeVed, 122 South Vernal Avenue, Vernal, Utah 84078
Rhoda Thorne DeVed, 122 South Vernal Avenue, Vernal, Utah 84078

Editor’s Note: The following descriptions and accompanying photographs of baskets from the Leo Thorne collection
by C. Lawrence and Rhoda Thorne DeVed are an important contribution to knowledge of basketry from in and
around the Uinta Basin. Archaeoclogists have known about the collection for some time and have been anxious to
learn more about the extracrdinarily diverse basketry. Part I of the article is published in the 1994 issue of Utah
Archaeology.

THE COLLECTION

Lea Thomne realized in the early 1920’s that if someone did not gather together and care for the things being
uncovered by people, valuable material would be lost or destroyed. He began to acquire artifacts as they became
available and included them in his own collection which was displayed in his photographic studio on South Vernal
Avenue.

In the early 1930's, Albert Reagan, then working for the Indian Department at Fort Duchesne, employed Mr.
Thorne as photographer and general assistant during the two seasons he worked in the Ashley-Dry Fork area. He
made the first systematic record of the rock art of the canyons as well as investigating many dry overhang sites and
recording the artifacts collected, which is what most field workers were doing at that time.

At that time, Mr. Thomne also had a limited correspondence with the staff at the Carnegie Museum in Pittsburgh
and the Peabody Museum at Harvard University regarding the significance of artifacts that were in his possession.

The Vernal City Office was moved to the 18 West Main location in the 1940’s and Mr. Thorne was asked to place
his collection there so it would be more accessible to the public. The Lions Club had cases built and the collection
was moved there in 1943 or 1944, When the city office was moved to larger quarters in the 1950°s, Mr. Thorne
moved his studio into the building. The collection continued to grow and is now composed about equally of things
Mr. Thorne was in some way instrumental in finding, and material which others had given or sold to him.

The present project, of which this paper is the first part, was to prepare a photographic catalogue and description
of the collection before it was moved or broken up. The collection was moved to the Uintah County Heritage
Museum in the Western Park complex located in Vernal, Utah, for permanent display in May 1994. We are sorry
to give up personal custodianship of the collection, but we feel that Mr., Thorne would be pleased.

The descriptions of the artifacts accompanying each photograph (Figures 1-22) will begin with the copying of Mr.
Thorne’s descriptions or notes when these are available and can be identified with the artifacts. A brief description
of the object will then be followed by any comments or information that might be known about it.

UTAH ARCHAEQLOGY, &(1), 1895,
pp. 41-53
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Figure 1. Tray baskets, LTC.BT.8 and LTC.BT.9 front. LTC.BT.8: Material, possibly split squawbush, wound
around a willow base. Diameter of top = 1 ft. 8-3/4 in. Depth = 3 1/4 in. Round at foot of Blue Mountain by
Mrs. Hyrum Meeks. Basket contained {foreground) Sinew, a drinking cup made of skin with willow rim sewn in
place with sinew and with sinew bail,a tomahawk scabbard made of tanned buckskin sewn with sinew, a knife
scabbard made of the tanned skin of a deer’s ear, sewn with fiber string, a fringe of buckskin in two pieces, tied
together, two bundles of herbs, {one contained in a square of tanned buckskin and the other enclosed in a similar
piece of buckskin with a sinew sewn seam), two hanks of cedar bark, a 32 in strand of Cedar bark rope, and a bone
awl. LTC.BT.9, Similar materials and weave to LTC.BT.8, over which it was inverted. Diameter at top = 1 f1,
4 3/8 in. Depth = 4 in. Mr. Thorne said Mrs. Meeks told him that the cowboys set fire to the debris in the
overhand (probably pack rat material) to clean in out. She saw these two baskets and putled them out before the
fire reached them. Mr. Thorne gave one of the bundles of herbs to an older Indian friend several years ago. The
man was very pleased (o get it and said it represented "very strong medicine".
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Figure 2. Specimen LTC.BT.8. A nicely constructed coiled tray basket in very good condition. The
broken rim is the only damage. Dimensions: Diameter = 52.6 ¢cm; Height = 8.4 cm. Scale
(bottom) = inches.

Figure 3. Specimen LTC,BT.9; coiled tray basket in almost perfect condition with no sign of wear and very little
dirt on the sarface. This was inverted over basket LTC.BT.8 when found. Dimensions: Diameter = 41.5 cm;
Height = 10 cm. Scale (bottom} = inches.
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Figure 5. Specimen LTC.BT.10. An openwork tray/sifting basket, very well made and in excellent condition. The
specimen was found in a overhand near Green River about eight miles south-west of Jensen, Utah. Coiled
comstruction. The foundation is two split willow rods, together they equal about 6 mm in diameter; stitched with
a twisted stitch that holds the coils about 5 mim apart. Dimensions: Diameter = 29,5 ¢m; Depth = 7.5c¢m. Coils
= 5 mm apart; Stitches = 1.3 cm apart.
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Figure 7. Basket LTC.BT.11 as found. The neck of this basket was exposed when discovered. Baskets
LTC.BT.11 and BT.12, and BT.I3 (see below) were found in a shaliow cave in the northeast cliff of Dry Fork
Canyon about half way from the base to the top of the cliff (September 1936).
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Figure 8. Specimen LTC.BT. 11 Coiled storage basket make of tightly twisted grass rope. Dimensions: Diameter
= 43 cm; Height = 38 ¢cm. Coils = 7 mm.
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Figure 9. Detail of construction, LTC.BT.11. Scale (bottom) = inches.
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Figure 11. Specimen LTC.BT. 12 Grass storage basket coiled of softly twisted grass rope. Dimensions: Diameter
= 43 cm; Height = 25,5, Grass Rope Coils = 9 mm.
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Figure 12, Small basket (specimen LTC.BT.14) used as a lid for LTC.BT.12 (see Figure 10).

Figure 13. Basket LTC.BT.13, in situ.
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Figure 14, Specimen LTC.BT.13; Coiled grass storage basket. This is the most tightly twisted grass rope and the
most solid basket of the three found together. Dimensions: Diameter = 38 ¢m; Height = 29 cm. Grass rope coils
= 6mm; Stitches = 6 mm apart.
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Figure 15. Detail of construction, LTC.BT.13. Scale (bottom) = cm.
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Figure 16. Specimen LTC.BT.15; Fragment of basket found on surface of cave. Split rod and bundle construction
with a very nice design. Fragment measures 11.5 x 19.5 ¢m.
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Figure 17. Specimen LTC.BT.16. A cone-shaped burden basket with the bottom worn out, decorated with a zig
zag design. One of the carrying loops is buckskin and the other is sinew string. Construction: Coiled; Split rod
and fiber bundle. Dimensions: Diameter = 53.5 cm (top), 20.5 cm (bottom); Height = 38.3 cm. Coils = 6 mnt;
Stitches = 3 mm apart.
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Figure 18. Detail of LTC.BT.16 {0 show construction. Scale (bottom) = cm.

Figure 19. Specimen LTC.BT.17. A burden basket similar in construction to LTC.BT. 16, with which it was found,
but with a different design and not in as gooed condition. Construction: Coiled with split rod and fiber bundie

foundation closely stitched with split material. Dimensions: Diameter = 56 x 61 cm (top) 28 x 24 cm (bottom);
Height = 36 cm,
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Figure 20. Close-up showing construction of LTC.BT.17. Scale (bottom) = cm. Baskets BT.16 and BT.17 and
cedar bark ring VF.3, on which one of the baskets was sitting, were found in the Greendale area during the
construction of the Flaming Gorge Dam. These are loaned to the collection by Paul Hayes.

Figure 21, Basket LTC.BT.17 shown sitting on cedar bark ring.
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Figure 22. The cedar bark ring (specimen LTC.VF.3) one of the baskets was sitting on when found. It is solidly
packed and wrapped, yet flexible. Diameter when lying down = 51 x 63.5 cm; Diameter of the rope = 10 to 11.5
Cin.
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Detail of rabbit on Mimbres bowl (see Shaffer and Gardner, this volume).

ANTIQUITIES SECTION, UTAH DIVISION OF STATE
HISTORY, LIST OF REPORTS WITH 1994 PROJECT
NUMBER

Evelyn Seelinger, Preservation Section, Division of State History, 300 Rio Grande, Salt Luke City, Utah 84101

INTRODUCTION

All organizations who conduct archaeological projects in the state are obliged to : (1) obtain a praject number
form the Antiquities Section, Division of State History and (2) submit a report on the work done.

The following is a list of reports received by the Antiquities Section, for projects with 1994 project numbers.
These reports are on file, and are available to qualified researchers.

UTAH ARCHAEOLOGY, 8(1), 1995,
pp. 54-30
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REVIEWS

Across the West: Human Population Movement and the Expansion of the Numa. by David B. Madsen and
David Rhode, editors. University of Utah Press, 1994. xi + 255 pp., figures, tables, references. $50.00 (cloth).

Reviewed by Robert L. Kelly, University of Louisville, Department of Anthropology, Louisville KY
40292

T love maps. Ln school the lines and patterns tracing the physical and human history of the globe fascinated me.
My favorite were the maps with bold, curving arrows that showed the Huns’ descent on Rome, the Oregon Trail,
the stream of Bantu through Africa--the movement of humans across the globe. So, it seemed natural to me that
archaeology should also put arrows on maps, arrows to show, say, the migration of Lapita peoples across the
Pacific, or of Pleistocene Asians into North America.

Then I read Binford and discovered the error of my ways. Migration, complete with its (horrors!) normative
concept of culture was out, adaptation was in.

I first learned of the Numic migration 23 years ago listening to David Hurst Thomas® lectures around a morning
campfire. But it did not capture my imagination, and I turned more and more to environment and technology, the
only factors (I thought} of importance in adaptation.

Then I read Across the West and discovered the error of my ways. It is hard for me to speak with authority, but
this volume must be one of the finest examples of archaeologists grappling with the putative migration of a
ethnolinguistic unit. The book is divided into four sections: Background, Theoretical and Methodological Issues,
Regional Perspectives, and Summary. Well-edited and produced, it contains fine contributions from 25 authors.

For the vminitiated, the Numa (or Numics) spoke and still speak languages that formed a related group within the
Uto-Aztekan linguistic family. The (Sydney) Lamb model suggests that they migrated out of southeastern California
around 1000 A.D, as a single wave, replacing or incorporating pre-Numics in the Great Basin, as well as Fremont
and Anasazi horticulturalists.

But there are problems in this model, and they are the reason for this volue. For starters, the date is based on
an erronecus linguistic technique (Grayson); other techmiques and data, however, support the 1000 A.D. date (Rhode
and Madsen, Jorgenson, Bettinger), but we still do not know when the migration happened (or even if it is logical
to search for 'the’ date). Many archaeologists, including some here, still assume the 1000 A.D. date is correct
because in some places, e.g., the eastern Basin, there are dramatic changes in material culture soon after 1000 A.D.
(Janetski, Madsen, Reed). But elsewhere e.g., the western Great Basin, there is no such radical change (Elston,
Raven).

Bettinger has made a sophisticated attempt to account for the migration in theoretical terms. Briefly, he argues
that the Numics developed an adaptive strategy that resukted (from and in?) population growth and that made intense
use of low-return but reliable foods such as grass seeds and pinyen. (If true, this probably marks a shift in women's
labor, the reasons for which need to be considered.) The Numics then expanded out of southeast California and
outcompeted the Basin's pre-Numic inhabitants.

Bettinger argues that the migration might not be expected to alter the population growth curve that would result
from a nonmal rate of growth, or to expand diet breadth. Instead, he only expects differences in the intensity of
the use of certain foods--something that is far more difficult to document than changes in food diversity (though the
latter has its own problerns). Ethnographic data are important to Bettinger’s model (and important to many to define
what artifacts signal a Numic presence). But one can find ethnographic data that fit 2 model of migration and
competitive exclusion or not (Madsen, Knack).
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One potential test of Bettinger’s model lies in the age of the late prehistoric alpine villages of Mt Jefferson (central
Nevada) and the White Mts (east central California). The former should date later then the latter as they are further
north, but they do not, even when accounting for the 'old wood® effect (Thomas). This may fit with Aikens'
suggestion that the Numics were in central Nevada since 3500 B.C., although not necessarily. (Rhode also uses
TL dates to show that pottery does not 'move’ in the direction implied by the Lamb model; and Lyneis suggests
that the existence of two pottery technologies in the southern Basin means that Numic pottery may not have even
had a single origin and direction of spread.)

Unfortunately, the regional papers do not evaluate Bettinger's model, Instead, they document changes in material
culture and ask: do these changes signify the appearance of the Numics? A, problem that all contributors recognize
is how do we define Numic archaeologically? This is more than a problem in definition. We can’t document or
investigate how ethnolinguistic groups migrate if we can't see them archaeologically, but we can’t see them
archaeologically unless we know something about how ethnolinguistic units migrate and interact. Any study of the
Numijc migration is confronted by significant issues of both middie range and general theory.

Historically (and to Bettinger’s argument), an important signature’ of the migration (Fowler) is the organic
component of technology--baskets, sandals, seedbeaters--artifacts that do not preserve well. Qur post-1000 A.D.
sample of organic technology is small, but it is a treasure trove compared to the pre-1000 A.D. sample, some of
which comes from undated or poorly dated contexts (we need more AMS dates on organic artifacts from Lovelock
Cave to add to those Tuohy got for the duck decoys; Rhode demonstrates that we need to use TL dates on pottery,
too, rather than the associated radiocarbon dates).

Which artifact(s) is (are) to be used as a marker of ethnic change (Elston, Hughes)? This is a serious question,
for if we did not know what language was spoken ethnographically in the Great Basin, would we interpret changes
in the archaeology as ethnolinguistic replacement {Jones)? Pottery and basketry are the traditional favorites to mark
the Numics. Following the old-dog-can’t-learn-new-tricks argument, the complexity of basketry manufacture may
make it a reliable ethnic marker (Adovasio and Pedler). But does a change in the ways a basket or fishing net is
made necessarily reflect a change in population? And aren’t stone tools hard to manufacture as well? And the sort
of pottery techniques we see in the Great Basin are not that difficult to master--especially if one already knows
something about clay, temper, and firing. How difficult does a trick have to be before an old dog won't learn it?
What conditions whether an ethnic group will borrow a technique from another? How do we know when it is
functional or material differences, when it is degrees of interaction (e.g., intergroup marriage) and spheres of
education--and when it is the symbolic load of a piece of material culture?

It may be that changes in constellations of artifucts are the best indicators of a change in ethnic groups but several
contributors clearty wish to know how much of material culture has to change for population replacement to be
inferred. What, for example, do we make of the sequence in Utah, where there are two dramatic changes in
material culture after 1000 A.D., one that "replaces’ the horticultural Fremont, and one about 1600 A.D. (Fanetski),
Are these both Numics? Is the second the Navajo? Some other interloper? One a product of migratiton, the other,
in situ behavioral change? What about instances where the organic technology changes, but the stone tools remain
the same, as happens in southern Idaho (Holmer)? For those who want to see continuity in materialt culture, it’s
there; for those who want to see discontinuity, it's there, too (Fowler). And what is called *Numic’ in one region,
is not always what is Numic elsewhere,

Culture, and mental templates for manufacturing objects, are indeed real, bui so are other factors. To talk about
a change in technology without considering other factors (change in the function of 2 class of objects, raw material
availability, mobility, etc.) is to return to the justifiably criticized normative archaeology. Are parching trays late
(Sutton) because the Numics are late, or because the adaptive strategy attributed to the Numics that made use of
parching trays was a late, but in situ development in response to climatic change or population density? Or because
earlier parching trays have not survived the ravages of time?
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Oddly enough for the Basin, environment does not play much of a role here. Only Aikens suggests that a post-
500 A.D. arid interval may have played a role in the migration. Bettinger claims that climate can be made to
explain anything and thus explains nothing. Perhaps Basin archacologists are falling in line with many outside Basin
archaeology, and moving away from environmental explanations. But perhaps it is because the post-500 A.D.
climatic story is complex and not fully understood, and because previous efforts to link environment and behavior
were conducted under an outdated school of cultural ecology (producing disappointing results and now causing some
to throw the baby cut with the bathwater), Simms has said that there isn't much reason why the pre-Numics could
not have adopted Numic tactics--it’s not like seed beaters and green cone pinyon procurement are that hard to
master. So, is it that a social organization would have been coupled to these strategies that would have made them
difficult to implement for the pre-Numics (albeit easy to learn)? Maybe short texm environmental changes provided
the sort of rapid selective context that favored a Numic over a pre-Numic strategy. Maybe not, but I think it would
be unwise to write ¢limatic change off this early in the game. (Climate certainty played a role in the 13th century
abandonment of the Colorado plateau, and that may have played a role in the strategy of the Numics who may have
entered the region sometime eariier.)

We still do not know if the Numic migration is about the movement of a linguistic, ethnic, and/or biclogicai
population. Boas taught us that there is no necessary reason that all these things must go together. This volume
was put together before results of genetic studies of skeletal remains from the Stiliwater Marsh and Great Salt Lake
were available. But, unfortunately, these are still plagued by sample size problems and the inability to decide which
genetic markers can trace changes in biological populations. Even if the received view is correct, there almost
certainly would have been some pre-1000 A.D. gene flow between the Numics in California and whoever was in
the Basin. Elston asks of the archaecology "How will T know you?"; the same question could be asked of DNA.

This volume makes considerable strides toward understanding what we are talking about when we talk about the
Numic migration. But most archaeologists avoid the fact that studying migration means studying the interaction of
‘ethnic’ groups--and thus they avoid unfamiliar terrain: the often bewildering ways in which people categorize
themselves and are categorized by others, and how groups of people who view themselves as different’ interact
under different circumstances. Even cultural anthropologists--who talk to people!--have a tough time with this,
Groups who see themselves as different may be indistinguishable genetically, linguistically, or in terms of material
culture. Simms, Jones, Larson and Kornfeld, and, in their conclusion, Rhode and Madsen deal with this issue.
They come to no resolution, but do point to the conceptual issues that we must confront. Ethnicity is part of
adaptation; it is not only a unit of adaptation. How individuals relate to others they perceive as "different” channels
behavior as much as environment and technology. The degree to which there are boundaries between groups is an
element of adaptive strategy. And language itself is part of the adaptive process, not just a passive recorder of the
social units involved (Jorgenson).

Conceptually, how should we think of the migration--as a wave of advance, or a migration stream; one, or many
migrations’ (Simms)? Whatever it was, how would we prove or disprove a Numic migration (Hughes, Jones)?
Rhode and Madsen conclude that trying o connect artifacts to ethnicity is useless--better to focus on behavior, |
want to agree, but don’t we need to see ethnic or ethnolinguistic social units archaeologically--or at least evidence
that such boundaries are being negotiated--to study the role of ethnicity in adaptation? Thus, we return to the
necessary link between middle range and general theory,

{Also, a discussion of ethnicity leads to the conclusion that as far as NAGPRA is concerned, it matters not when
the linguistic ancestors of the Paiute, Shoshone, Ute, etc. entered the Basin. If modern peoples define prehistoric
folk as ethnic affiliates no amount of proof of the migration’s timing will make those feelings of connectedness go
away. This must be considered in discussing the role that documenting the Numic migration lias for NAGPRA
compliance {Barker and Pinto].)

If 1 have spoken critically, it is only because this book made me think. If I have carped, it is only out of
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frustration and the lack of any better ideas. To conclude, then, readers of Across the West will come away with

better, more stimulating ideas about 2 problem that is shaping up to be the significant issue in late Holocene Great
Basin history.

Accidental Archaeologist. Jesse D. Jennings. University of Utah Press, Salt Lake City, 1994. xxi + 307 pp.,
index, photographs. $29.95 (cloth).

Reviewed by William B. Fawcett, Jr., Department of Sociology, Social Work, and Anthropology, Utah State
University, Logan, Utah 84322

Jesse Jennings’ book adds to the growing number of autobiographies of the pioneering archaeologists in the
Americas. Without doubt he contributed more to our knowledge of the human history of the Great Basin and other
portions of the Americas than most individuals. He founded the Utah Museum of Natural History, established the
Great Basin Anthropological Conference, edited the University of Utah Anthropological Papers and American
Antiquity, and directed and published on some of the largest archaeological projects ever undertaken in Utah (Glen
Canyon, Danger, Hogup and other caves). Jennings also wrote several major textbooks for teaching about the
prehistory and Indians of the Americas. From his telling, much of this work was opportunistic, as was his first
experience in archaeology in the American Midwest. He became an archaeologist by accident, but then excelled
in his abilities to organize, teach and direct other aspiring archaeologists. Jennings denies that he neatly fits into
any single pigeon hole or category of archaeologist, but most of us would probably view his work as largely cultural
and natural historical. The experiences that he describes and many of the positions that he takes both reflect and
contribute t0 the American archaeology that prevailed from the 1930s into the 1970s. What he tells about his own
triamph over adversity reads very much like some of the scenarios that he and his students have also written about
the native inhabitants of the American west. His autobiography joins the growing ranks of his contemporaries {e.g.,
MacNeish, Willey, etc.) in documenting this phase in the development of American archaeology.

Much of the book is devoted to describing his struggles and accomplishments. It is perhaps telling that Jennings
devotes so much (half) of the book (Chapters 1-8) to events before his arrival in Utah. The latter portion of his
life, for which he is most known, is sketched in much less detail (Chapters 9-15). The concluding chapters (16-17)
represent his reflections on archaeology as a discipline and his contributions.

Jesse David Jennings was born in Oklahoma to a devout southern Baptist mother, and a father who worked as
a traveling salesman and was often absent, and never close to his son. His family suffered ilinesses and poverty
that led them to move to first the Estancia Valley and then Mentezuma (near Las Vegas) in New Mexico. At
Montezuma, Jennings attended a now defunct Baptist college, while working to help support his family. He
accompanied his Greek teacher to Chicago, and soon applied to the University of Chicago to complete graduate
studies in English. His accounts of earlier brawls and employment as a police officer on the campus contrast
sharply with his subsequent claims to be a pacifist and isolationist regarding World War II.  As he began to take
anthropology courses, his interests centered more on ethnography, but this changed after he participated in the
mandatory archaeology field school. Between field schools in IHinois, Jennings returned to New Mexico and taught
in a public school to supplement his family’s income after his father became ill. There in 1931 he directed his first
archaeclogical field project. During the Great Depression he worked in the American South (1933-36) supervising
archaeological excavations for the Civi! Works Administration (CWA) and Works Progress Administration (WPA),
His PhD dissertation was based on the excavations accomplished at the Mayan city Kaminaljuyu in Guatemala
(1936-37) with A.V. Kidder. For a decade (1937-48), Jennings worked for the National Park Service, first in the
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American Southwest, then in the Southeast, and finally in the Plains. He is best known for his teaching and
research at the University of Utah (1948-86) mentioned earlier in this review. What he tells of this portion of his
life is very selective, telling little about the many students that he influenced. Beyond his discussion of tabletop
archaeology as a teaching tool, he reveals very little about the content and style of his teaching. Research results
are mentioned less than the logistical difficulties and costs inherent in accomplishing the research,

The final chapter (17) is the most puzzling and yet telling in the entire book. Here Jennings proposes that he
accomplished his archaeological research without preconceived hypotheses, theories, or assumptions that might hias
or alter the objectivity of his research. He did archaeology because it was fun, and he was good at it. He was
curious about the past of Native Americans and other Americans, Many of his contemporaries share Jennings’
position, that ideology has little bearing on everyday practice. Yet certainly Jennings used his preconceived notions
to select various sites for investigation, to decide which observations were important and worthy of recordation, and
to classify his finds, and to decide what was worthy to include in reports. As processual and post-processual
archaeologists have shown there are considerable advantages to making one’s assumptions and research strategies
more explicit and consciously reflecting and critiquing them. Nevertheless, Jennings raises some excellent points
about the growing costs and redundancy in cultural resource management (CRM). Throughout his life as an
archaeologist, Jennings always tried to use techniques and methods that maximized relevant (non-redundant) data
recovery with the least expenditure--this included using appropriate field equipment for the job, streamlining
bureaucratic red-tape, and insuring that research results were published. This lesson is one that CRMers
{contractors and government archaeologists) could relearn.

Jesse Jennings has done us a great service by recording his impressions and memories of a fruitful life as a
professional archaeologist. His autobiography is one that should be read, thought about, and discussed, in our
search to further our understanding of the past and the ways we go about investigating and learning from it.

Holocene Archaeology Near Squaw Butte, Canyonlands National Park, Utah, by Betsy L. Tipps. Selections
from the Division of Cultural Resources, Rocky Mountain Region, National Park Service, No.7, 1995,
Available from Canyonlands Natiopal Park, 2282 S. West Resource Blvd., Moab, UT 84532. 207 pages (plus
appendices), soft cover. Free.

Reviewed by Owen Severance, Post Office Box 1015, Monticello UT 84535

This excellent report is the second National Park Service publication on cultural resources in the Needles District
of Canyonlands National Park. It expands on the first, "Cultural Resource Inventory and Testing in the Salt Creek
Pocket and Devils Lane Areas, Needles District, Canyonlands National Park," which was published in 1989 and
covered the first of four years of field investigations carried out by P-1II Associates, Inc. of Sait Lake City, Utah.
This volume focuses primarily on the second year of field investigations and includes information on the
palecenvironment by Larry Agenbroad and Jim Mead of Northern Arizona University that contributes significantly
to the report. The second year’s survey coversd two more sample areas in the Needles District - one near Squaw
Butte and the other on and adjacent to the Salt Creek floodplain. The prehistoric time periods represented in the
Needles District now include: Paleoindian, Early Archaic, Middle Archaic, Late Archaic, Terminal Archaic, Early
Formative and Late Formative. One Historic Navajo site was also recorded. Limited testing at six of the recorded
sites provided nine radiocarbon dates which were crucial in providing evidence of this long time sequence.

One of the original research preblems for the Canyonlands Archaeological Project was to attempt to determine
when Barrier Canyon Styie rock art was created. Enough direct and indirect dates have now been obtained to arrive
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at a tentative time period of approximately 1900 B.C. to 300 A.D. Future work will prebably modify this initial
time range, but Barrier Canyon Style rock art now appears to be firmly rooted in the Terminal Archaic.

Since 1 live south of the Colorado River, the term "Terminal Archaic™ is one that I was not familiar with, The
report includes a good discussion of the term and the differences between this designation and the more familiar
Basketmaker II designation. The discussion also makes it clear that more research is needed to provide a better
understanding of how the transition from the hunter/gatherer lifestyle to a horticultural lifestyle occurred on both
sides of the Colorado River.

While almost all of the sites that were recorded showed only short term use, there isn’t much discussion regarding
where the people using these sites we going to or coming from. Indian Creek, east of the study area, contains a
significant amount of Fremont rock art; the artists who made that rock art presumably crossed the Colorado River
and moved through the Needles District to get to Indian Creek. Barrier Canyon Style rock art is more common
on the north side of the Colorado River than on the south side. The people who made it also had to cross the river
to enter the Needles District. The most obvious prehistoric crossing in that area is at Spanish Bottom, yet there is
no reference to this or any other Colorado River crossings that were used in prehistoric times. In addition, four
pieces of obsidian that were found on one site were submitted for obsidian sourcing analysis. All were from
Government Mt./Sitgreaves Peak (northwest of Flagstaff) in Arizona. Assuming that obsidian was a trade item,
what possible routes could have been used to bring it to the Needies District? Some speculation on these questions
would have added to the report. The keys to understanding the prehistory of Canyonlands National Park lie outside
of the Park,

One other minor shortcoming of the report is in the field of geology. In several places the Cedar Mesa Sandstone
is said to have originated in part from a marine based environment. David Loope, in research conducted primarily
in Canyonlands National Park, has conclusively shown that the Cedar Mesa Sandstone has an eolian origin (Loope
1981, 1984, 1985).

A major limitation imposed on the project by the Park Service was a "no collection” policy. As a resuit of this
shortsighted policy, future researchers have only a small collection of artifacts from the field work to examine. It
will probably be a long time before additional research of this kind will be done in the Park; and, at the rate that
surface artifacts are disappearing, it won’t be long before few will be left for future archaeologists to find. The
limited area sampled during the four years of field investigations did not provide answers to all of the questions
about the prehistoric occupation of the Needles District. [ hope that the Park Service will find ways to continue
research cfforts in spite of the limited availability of funding. The top priority should be controlled surface
collections of artifacts at potentially significant sites.

Because of budget constraints, this report may be the last one that the Park Service will publish for the foreseeable
future. That is unfortunate. Not often has so much information about the prehistoric occupation of an area been
derived from such limited data. This report is a welcome change from the usual report that doesn’t attempt to
stretch the available data with intelligent speculation.
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