
The Obsidian Cliff Plateau 
Prehistoric Lithic Source, 

Yellowstone National Park, Wyoming 

by 

Leslie B. Davis, Stephen A. Aaberg, James G. Schmitt and Ann M. Johnson 

No. 6 

1995 

SELECTIONS from the DIVISION OF CULTURAL RESOURCES 
Rocky Mountain Region 

National Park Service 



50272-101 

REPORT DOCUMENTATION PAGE 1. REPORT NO. 2. 3. Recipients'«Acce«ion No., 

I | NPS-D539 

i. TUB and Subline 5. Repoft Date 

May 1995 
The Obsidian Cliff Plateau Prehistoric Lithic Source, Yellowstone 
National Park, Wyoming *• 

7. Author(s) . 8. Performing Organization Report No. 

Leslie B. Davis, Stephen A. Aaberg and James G. Schmitt 

9. Performing Organization Name and Address 10. Project/Task/Work Unit No. 

Museum of the Rockies 
Montana State University-Bozeman ii.contraa(C)orGiani(G)No. 
Bozeman, MT 59717 „ 

(OPX-1200-8-P052 

12. Sponsoring Organization Name and Address 13. Type of Report and Period Covered 

Final 
National Park Service 
P.O. Box 25287 14 

Denver, CO 80225 _J 

15. Supplementary Notes 

Selections from the Division of Cultural Resources No. 6. Rocky Mountain Region, National 
Park Service 

16. Abstract (Limit: 200 words) 

An archaeological reconnaissance of the Obsidian Cliff plateau in Yellowstone National Park 
was conducted in 1989, the spring following the Wolf Creek fire of 1988 which burned over 90 
percent of the plateau. This first archaeological survey of this renowned geological 
feature and prehistorically quarried landscape was designed to provide data in support of a 
National. Historic Landmark nomination by the National Park Service. 

Montana State University archaeologists located and described 59 specific, quarry/workshop 
loci within the 14.5 km plateau, thus documenting intensive, large-scale explditation of 
bedrock and lag obsidian by generations of hunter-gatherers who mined and surfaced collected 
available obsidian atop the plateau. 

Eighty geological and archaeological specimens were analyzed by x-ray fluorescene to 
establish a diagnostic trace-element signature for this parent obsidian source. An 
additional 77 archaeological obsidian specimens from sites in Montana were analyzed to test 
for the presence of obsidian from the Obsidian Cliff plateau or other Rocky Mountain 
sources. 

Culturally diagnostic obsidian artifacts manufactured from Obsidian Cliff plateau obsidian 
indicate that obsidian was used at many sites within the Central and Northern Rocky Mountain 
and Northwestern Plains regions over more than 10,000 years. Such utilization, for 
utilitarian and ritual purposes, extended north into Canada, south into Colorado, west into 
Washington, and as far east as the Ohio River valley, the latter utilized by Hopewell 
peoples during the first centuries A.D. • 

17.DocumentAn»iy.ii >.Descrip<or» Archaeological Studies/Field Investigations/Laboratory Analyses/Cultural 
Resources/National Historic Landmark 

b.ideniifam/open-EndtdTenm Yellowstone National Park, Wyoming/Lithic Procurement Source/Prehistoric 
Industries/Exchange Systems 

c. COSATI Fieid/Group A r c h a e o l o g y 

18. Availability Statement 19. Security Clan* (Thil Report) 21. No. o( Pagea . 

Available from the National Park Service, P.O. Unclassified 2_ 
Box 25287, Denver. CO 80225 

20. Secunty C3am (Thir. Page) 22. Price N / A 

Unclassified 
(See ANSI-ZSJ.1SJ See Initructiow on Rrvene [ 0PI10NAL FORM 772.(4-77] 

(Formerly NTIS-35) 
Department of Commerce 



The Obsidian Cliff Plateau 
Prehistoric Lithic Source, 

Yellowstone National Park, Wyoming 

by 

Leslie B. Davis, Stephen A. Aaberg and James G. Schmitt 

U.S. Department of the Interior 
National Park Service 

Rocky Mountain Region 
Division of Cultural Resources 

Selections Series 
Denver, Colorado 

1995 



The Obsidian Cliff Plateau Prehistoric Lithic Source, 
Yellowstone National Park, Wyoming 

by 

Leslie B. Davis, Stephen A. Aaberg and James G. Schmitt 

SELECTIONS from the DIVISION OF CULTURAL RESOURCES 
Rocky Mountain Region 
National Park Service 

No. 6 
1995 



FOREWORD 

Yellowstone National Park is the 
world's first National Park and one of the 
Crown Jewels in the U. S. National Park 
System. The premier archaeological 
resource in Yellowstone is the Obsidian 
Cliff prehistoric obsidian quarry. 
Although Obsidian Cliff, as a geological 
and an archaeological phenomenon, has 
been recognized for more than a century, 
few data are available about the 
physiographic makeup of the Obsidian 

Cliff plateau flow, the distribution and 
intensity of prehistoric mining, the 
elemental chemistry of the obsidian, and 
the temporal and spatial distribution of 
Obsidian Cliff plateau obsidian in the 
North American archaeological record. 
This report is a major step in providing 
that information. So I take great pleasure 
in making this report on Obsidian Cliff 
(48YE433) available to the scientific 
community and the public. 

John E. Cook 
Regional Director 
Rocky Mountain Region 

Mission: As the Nation's principal conservation agency, the Department of the Interior has 
responsibility for most of our nationally-owned public lands and natural and cultural 
resources. This includes fostering wise use of our land and water resources, protecting our 
fish and wildlife, preserving the environmental and cultural values of our national parks and 
historical places, and providing for the enjoyment of life through outdoor recreation. The 
Department assesses our energy and mineral resources and works to assure that their 
development is in the best interests of all our people. The Department also promotes the 
goals of the Take Pride in America campaign by encouraging stewardship and citizen 
responsibility for the public lands and promoting citizen participation in their care. The 
Department also has a major responsibility for American Indian reservation communities 
and for people who live in Island Territories under U. S. Administration. NPS-D539, 
March, 1995. 
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ABSTRACT 

The Obsidian Cliff plateau is 
famous as a long-suspected source of 
archaeological obsidian found east of the 
Rocky Mountains in North America. 
While it is one of a number of glassy 
rhyolite flows within the Yellowstone 
rhyolite plateau, the Obsidian Cliff plateau 
is set apart by the intensity and duration 
over which it was exploited when 
compared to any other Central Rocky 
Mountain obsidian source and most other 
North American quarries. Early Native 
Americans were selecting and using 
Obsidian Cliff plateau obsidian for 
toolmaking by at least 11,000 years ago. 
Preferential use of this source continued 
into latest prehistoric times. 

The National Park Service 
contracted with Montana State University 
in 1988 to obtain technical data to support 
the development of a National Historic 
Landmark nomination for the Obsidian 
Cliff plateau. Because little was known 
regarding the spatial extent, structural 
complexity, accessibility of exposed quarry 
features, prehistoric obsidian procurement 
practices, and the trace element 
composition and geochemical variability of 
Obsidian Cliff plateau obsidian, an 
archaeological study was planned for 
summer 1988. Before fieldwork could 
begin, however, the Obsidian Cliff plateau 
flow was burned by the Wolf Lake Fire. 
The resulting extensive burnoff of heavy 
ground cover provided an opportunity to 
assess effects of fire on prehistoric 
archaeological features and artifacts as 
well as on exposed geological obsidian. 
The 1989 archaeological survey recorded 
59 prehistoric obsidian procurement loci, 

including quarries, within the Obsidian 
Cliff flow plateau; the plateau is 
considered to be a single extensively 
quarried lithic procurement site 
(48YE433). The quarry features vary in 
form and scale, ranging from single ovoid 
pits to multiple, overlapping/interlocking 
pits that occupy large surfaces (up to 250 
m in length). Additionally, there are 
winding, linear trench and pitted quarries 
forced into bedrock outcrops and lag 
deposits of obsidian. 

Obsidian Cliff occupies a unique 
position in national and regional human 
prehistory as a singularly important source 
of lithic material for early Native 
Americans of interior western and 
midwestern regions of North America. No 
other single lithic material, including Knife 
River flint in western North Dakota and 
alibates in Texas, can claim equal 
popularity. 

Fire adversely affected the physical 
environment and modified the cultural 
landscape (artifacts and context) at each 
of the 59 archaeological loci on the 
Obsidian Cliff plateau. Alteration was 
greatest at those loci burned intensely by 
very hot fire. Modification of surface 
obsidian artifacts at intensely burned loci 
was variable, but, in certain cases, 
substantial. Archaeological bone and 
organics on or close to the surface at 
intensely burned loci would likely have 
been severely damaged or consumed by 
fire much as ungulate skeletal remains 
were burned. Exposed archaeological and 
geological obsidian was commonly heat-
fractured and shattered. Oxidized surfaces 
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on a great number of obsidian artifacts at 
many burned loci resulted from intense 
heating; oxidation appeared as a bright 
silver rind and as the subtle dulling of 
rock surfaces. Such heating and oxidation 
of obsidian may prohibit, or complicate, 
the successful application of such technical 
studies as hydration dating and 
compositional analysis. 

The 1989 archaeological recon­
naissance of the Obsidian Cliff plateau 
yielded several products useful for 
research and management: (1) a map of 
specific archaeological obsidian 
procurement loci; (2) an extensive 
literature review; (3) a selective 
compilation of Obsidian Cliff plateau flow 
geological and archaeological geo­
chemistries from Montana archaeological 
sites, and comparable data for other 

archaeological obsidian specimens from 
interior western North American obsidian 
sources; and (4) a draft National Historic 
Landmark Nomination. 

The salient qualities of the 
Obsidian Cliff plateau for Landmark 
designation are: (1) the parent obsidian 
has a spatially restricted natural 
occurrence, which is expressed primarily in 
bedrock and also in secondary (locally 
redeposited) context; (2) this obsidian can 
be positively identified by nondestructive 
instrumental means wherever found; and 
(3) this obsidian was used over a long 
period of time and over considerable 
space. Peoples repre-sentative of different 
traditions and ethnicities selected and 
used Obsidian Cliff obsidian for a variety 
of utilitarian and nonutilitarian purposes. 
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Chapter 1 

OBSIDIAN CLIFF PLATEAU RESEARCH DOMAINS 
AND CURRENT STATUS 

by Leslie B. Davis 

Description and Human Utilization 

The topographic feature known as 
Obsidian Cliff is part of a rhyolite flow 
located north of the Yellowstone caldera 
within the Rhyolite Plateau (Boyd 1961; 
Christiansen and Blank 1972) (Figure 1). 

The first published description, by 
W. H. Holmes, conveys his impression of 
Obsidian Cliff as a remarkable natural 
feature and a bountiful source of lithic 
raw material for early native peoples: 

Considerable deposits of obsidian 
and obsidian porphyries had been 
observed in the national park 
previous to our visit in the 
summer of 1878, but no 
satisfactory exposures of the glassy 
varieties had been found. In 
October I had occasion to make 
examinations of a locality 
particularly rich in them, situated 
in the north-western part of the 
park, near the head of Obsidian or 
Alum creek, a tributary of the 
middle fork of Gardiner's river. 
The crumbling trachytes of this 
part of the park give, in general, a 
rounded and monotonous 
character to the topography. The 
slopes of the valleys are gentle 
excepting at points where the 
glassy rocks predominate. 

In ascending Obsidian creek, by 
way of the newly-cut wagon road 
which connects Mammoth Hot 
Springs with the Geyser Basins, we 

pass first through broad meadows 
and parked forest. Farther on the 
valley narrows up and the timber 
becomes extremely dense. At a 
point about twelve miles above the 
junction of the creek with the 
main stream, there is a narrow 
gateway known as Obsidian canon, 
through which the road and creek 
pass. From the east side of the 
valley a low promontory extends 
forward to the creek and breaks 
off in an abrupt nearly vertical 
wall, in which the obsidian rocks 
are exposed. The road approaches 
the canon along the west side of 
the valley, and crosses to the east 
side at the lower end of the canon; 
in order to avoid the swampy 
ground that borders the stream it 
has been carried across the steep 
debris slopes of the obsidian cliffs. 
For half a mile it is paved with 
glassy fragments and lined by huge 
angular masses of black and 
banded obsidian rock. From the 
upper border of the debris slope 
the vertical cliffs rise to the height 
of nearly two hundred feet. The 
lower half is composed of a heavy 
bed of black obsidian which 
exhibits some very fine pentagonal 
columns, somewhat irregularly 
arranged and frequently distorted, 
but with perfectly cut faces that 
glisten in the sunlight. The upper 
portion of the wall is composed of 
a much more obscurely columnar 
mass of impure spherulitic 
obsidian, the rude faces of the 
columns being often as much as 
ten or twelve feet across. To the 
right and left the columnar 
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