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Executive Summary 

In 1995 the skull of a subadult male bison was 
recovered from the cutbank of Fawn Creek, Lemhi 
County, Idaho, by a ranger for the Salmon-Challis 
National Forest. After slowly drying the skull for 
about a year it was turned over to the Midwest Ar-
cheological Center in order to be stabilized and ana­
lyzed for clues to the ecology of Late Holocene bison 
in the Intermountain West. 

A number of analytical techniques were applied 
to the skull in order to understand its age of deposi­
tion and ecology. Radiocarbon dating revealed a re­
cent age of 170 ± 70 yr B.P., which calibrates to about 
the late eighteenth to early nineteenth century. Iden­
tification of macrobotanical remains recovered from 
the infundibulum of the molars, in association with 
the analysis of pollen and phytoliths extracted from 
tooth tartar, indicates this bison subsisted on festu-

coid grasses and other cool-season grasses in an open 
forest setting. The stable-carbon-isotope analysis is 
consistent with the plant data—this particular bison 
lived its life in the mountainous region of the Salmon 
River. There is no indication of long distance migra­
tions into the lower valleys of the Lemhi or Snake 
rivers. 

In addition to the physical analyses, an over­
view of the historic and archeological literature 
citing bison is presented. The information from 
these sources indicates that bison were most abun­
dant in the wide grass-covered valleys of the 
Lemhi River and Snake River. Archeological data 
indicate that bison may have become more abun­
dant during the Late Holocene, although the sta­
tistical correlation is weak. 
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Introduction 

During the last 20 years, anthropologists have 
become increasingly aware of the complexity of the 
ecology of bison, especially on the Great Plains. One 
result of this awareness has been an increased inter­
est in investigating the relationship between the ecol­
ogy and the methods used by aboriginal groups to 
procure these gregarious ungulates (e.g., Arthur 1975; 
Bamforth 1988; Hanson 1984; Morgan 1980; Bozell 
1995). Numerous articles have been published (see 
Arthur 1985) on these animals in an effort to recon­
struct a model of their pre-Euroamerican ecology 
based on modem studies (e.g., Meagher 1973) and 
historic records (e.g., Roe 1970), or a combination 
of both (e.g., Bamforth 1987). Probably the most 
significant aspect of the bison debate has focused on 
the degree of predictability in bison movements, both 
seasonal and long term, and its effect upon human 
settlement and hunting patterns (Bamforth 1987:2 and 
references cited). These studies have been centered 
on the Great Plains of North America, with little re­
search effort being extended to the Intermountain 
West. This was for good reason, since the Great 
Plains region is the heart of bison range (McDonald 
1981a:Figure 23; Reynolds et al. 1982:Figure 49.1). 
Ecology of pre-Euroamerican bison in the Intermoun­
tain West is generally poorly understood, based al­
most exclusively on the study of managed herds on 
public lands (e.g., Meagher 1973), a few archeologi-
cal investigations (Butler 1971a; Butler et al. 1971; 
Swanson 1972; Agenbroad 1976), and anecdotal de­
scriptions by early explorers or trappers (e.g., 
Newberry 1857; Cutright 1989). 

In a recent article, Van Vuren (1987:65) reviews 
the current debate on the distribution and occurrence 
of bison west of the Rocky Mountains, identifying 
four possible explanations for their low density: (1) 
the relative isolation of the region, coupled with hu­
man-caused mortality; (2) low protein content of 
available forage; (3) "lack of synchrony between for­
age plant phenology and the bison reproductive 
cycle"; and (4) periodic severe winters that caused 
catastrophic die-offs without significant replacement. 
In his view, the low carrying capacity of the steppe 

communities in the west and the periodic local ex­
tinctions followed by low recruitment both contrib­
uted to a low density of bison west of the Rocky 
Mountains (Van Vuren 1987:67). While the low car­
rying capacity of the steppe communities in compari­
son with the Great Plains has been demonstrated, the 
ability of bison to adapt to local conditions is also 
demonstrated in the literature. For example, signifi­
cant consumption of sedges and browse has been 
noted among bison occupying riverine and woodland 
habitats (Borowski et al. 1967). 

In 1995 the skull of a Late Holocene bison was 
recovered from the Salmon-Challis National Forest. 
It provided an opportunity to apply a number of labo­
ratory techniques in order to determine the types of 
foods that provided sustenance for the bison, and 
thereby possibly determine its migration patterns. For 
example, did it live solely in the uplands or were there 
seasonal migrations into the valleys. In order to ad­
dress the issue of diet and migration, three techniques 
were applied to samples collected from the bison: 
extraction and identification of phytoliths and pol­
len from calculus, extraction and identification of 
macrofossils from impacta, and stable-isotope analy­
sis. 

Microscopic analysis of tooth tartar and the plant 
fragments trapped and preserved in the infundibu-
lum of the cheek teeth can provide information on 
diet and ecology (Guthrie 1990:176-177, 1992). 
Another means of assessing diet and ecology is the 
analysis of bone collagen and apatite for carbon iso­
tope variation. Cool (C3) and warm (C4) weather 
grasses have been demonstrated to have distinct ra­
tios of I3C to atmospheric C02 due to their particular 
photosynthetic processes. By analyzing the carbon 
isotope relationships of animal bone we can begin to 
understand their diet, and possibly their seasonal 
migration patterns. 

This information also has implications for a 
number of social and ecological issues (Van Vuren 
1987:65), such as the management and restoration 
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of ecosystems (Lyman 1996), plant ecology and evo­
lution (Daubenmire 1978; Stebbins 1981; Mack and 
Thompson 1982), zoogeography (Lyman and and 
Livingston 1983), and ethnography (Bamforth 1988). 

Even though the following report focuses on a 
number of issues relating to bison from the upper 
Salmon River country of east-central Idaho, adjacent 
regions are also included. This report should be con­
sidered as a first attempt at bringing together a num­
ber of issues concerning intermountain bison ecology 
and not as an end in itself. 
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Environment 

MODERN ENVIRONMENT 

The mountainous region of north-central Idaho 
is classified within the Central Rocky Mountain bi-
otic zone. Fawn Creek, which originates on the north­
ern slope of Swan Peak, is a tributary of Panther 
Creek, which flows into the main fork of the Salmon 
River. The headwaters of Fawn Creek are at about 
2,256 m (7,400 ft) AMSL. The drainage is generally 
steep and narrow, with a Douglas fir {Pseudotsuga 
menziesii) dominated overstory and western and 
southern aspects vegetated with open sage/grass com­
munities. Lodgepole pine (Pinus contorta) is also 
present in the overstory, with subalpine fir {Abies 
lasiocarpa) and Engelmann spruce {Picea 
engelmannii) on the more northerly and mesic sites. 
It was along the northern bank of the creek at about 
2,134 m (7,000 ft) amsl that the skull was recovered 
(Figure 1). The following environmental section is 
produced from a review of vegetational communi­
ties in Idaho and from information provided by 
Salmon-Challis National Forest District 
Silviculturalist Breck Hudson and District Wildlife 
Biologist Diane Schuldt. 

Common understory species within the mesic 
Douglas fir community include bearberry 
{Arctostaphylos uva-ursi), grouse whortleberry 
(Vaccinium scoparium), elk sedge {Carex geyeri), 
Ross' sedge {Carex rossii), pinegrass {Calamagrostis 
rubescens), heartleaf arnica {Arnica cordifolia), 
sticky geranium {Geranium viscosissimum), and 
raceme pussytoes {Antennaria racemosa). Grasses 
include Idaho fescue {Festuca idahoensis) and 
bluebunch wheatgrass {Agropyron spicatum). Both 
of these species are important forage for both stock 
and game animals (Davis 1952). The distribution 
and abundance of these major species is controlled 
by slope aspect and edaphic conditions—bluebunch 
wheatgrass is more abundant on dry slopes and flat 
areas and Idaho fescue on protected slopes 
(Daubenmire 1952:4-5). 

In more xeric areas, such as south and west as­
pects, lodgepole pine is mixed among the Douglas 
fir. Single or small groups of Douglas fir are found 
interspersed on these more open slopes, with sage­
brush and bunchgrasses common. On these drier 
sites, understory species include mountain mahogany 
{Cercocarpus ledifolius), bitterbrush {Purshia 
tridentatd), mountain big sagebrush {Artemesia 
tridentata vesevana), mountain snowberry 
{Oreophilus symphoricarpos), Idaho fescue, 
bluebunch wheatgrass, arrowleaf balsamroot 
{Balsamorhiza sagittata), sandwort {Arenaria spp.), 
lupine {Lupinus spp.), and biscuitroot {Lomatium 
spp.). 

Downstream in the Salmon River Canyon in 
unforested areas there occur steep, dissected drain­
ages and typically steep, convex bunchgrass slopes, 
with numerous outcrops containing mountain ma­
hogany and locally dense patches of Glossopetalon 
{Glossopetalon nevadense). Conifer community 
types include xeric Douglas fir and ponderosa pine. 

The deeper soils in these areas allow for a more 
developed grassland community. The grass commu­
nity commonly consists of Stipa {Stipa spp.), oatgrass 
{Danthonia spp.), and bluegrass {Poa spp.). Other 
important species include lupine {Lupinus spp.), In­
dian paintbrush {Castilleja spp.), geranium, prairie 
smoke, potentilla {Potentilla spp.), crazyweed 
{Oxytropis spp.), onion {Allium spp.), and mariposa 
lily {Calochortus spp. [Steele et al. 1981]). Forbs, 
such as Astragalus spp., arrowleaf balsamroot, and 
yarrow {Achillea lanulosa), are also common, but 
they never dominate the grasses (Daubonmire 1952:4-
5). 

Although the previous review of vegetation com­
munities may be an appropriate initial assessment, 
community structures change through time and space 
in respect to local variabilities such as exposure and 
edaphic conditions. Climate data from the Frank 
Church-River of No Return Wilderness indicate the 
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Figure 1. Find location of the Fawn Creek bison skull. Reproduced from U.S. Geological Survey Cobalt, 
Idaho, 7.5 minute topographic quadrangle. 
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complex, rugged terrain has significant influence over 
weather patterns (Finklin 1988), an important con­
sideration for vegetation community structure and 
ungulate grazing. Environmental perturbations, such 
as fires, are also an important source of community 
change. During the course of the Holocene, broad-
scale vegetational community structure has changed 
due to shifts in climatic patterns (Thompson et al. 
1993), with more localized change being the result 
of human activities (Barrett 1981) as well as climate. 
Due to the recent age of the bison, the Late Holocene 
environmental sequence will be considered and its 
possible influence on available vegetation and ungu­
late populations. 

PALEOENVIRONMENT 

The Late Holocene (6000 B.P. to present) has 
previously been viewed as a period when little change 
occurred (e.g., Mehringer et al. 1977). However, with 
improved methodological techniques researchers 
have been able to interpret climatic proxy data in 
greater detail, increasing their ability to determine 
when shifts in climate and vegetation have occurred 
(Thompson et al. 1993). Moister, cooler conditions 
of the Late Holocene have been labeled the 
Neoglacial and Neopluvial, but regional studies have 
shown these conditions to be time-transgressive and 
elevationally variable even over relatively short dis­
tances (Thompson et al. 1993:492, 495). For ex­
ample, at Grays Lake in southeastern Idaho cooler, 
moister conditions occurred between 7100 and 5800 
B.P. (Beiswenger 1991), while in Yellowstone Na­
tional Park this occurred around 1600 B.P. (Gennett 
and Baker 1986). 

A pollen record from Lost Trail Pass, at an el­
evation of 2,152 m in the Bitterroot Mountains, pro­
vided a 6.7-m sediment core that records the 
vegetation history of the last 12,000 years (Mehringer 
et al. 1977). The record of the last 4,000 years did 
not reveal any "readily interpretable fluctuations in 
pollen content that suggest important changes in for­
est composition" (Mehringer et al. 1977:367). A 
cooler and/or moister climatic interval is suggested 
by deepening water in the pond between 3700 and 

3450 B.P. Although no drastic changes in the veg­
etation are indicated, an increase in charcoal during 
the last 2,000 years is interpreted as evidence for fre­
quent small (or low to medium intensity) fires, pos­
sibly due to changing patterns of human land-use 
(Mehringer et al. 1977:366). 

Frequent and recurrent fires can produce a mo­
saic of different-aged stands, or an environment of 
high diversity (Cannon 1996:4). Post-fire studies of 
lodgepole pine succession indicate that the number 
of species of plants, birds, and mammals increases 
continuously for about 25 years following fires, then 
decreases rapidly following canopy closure (Taylor 
1969). Increased fire frequency and the opening of 
forests may have had significant effects on local bi­
son populations occupying the forested mountains. 

To the southeast in the Pahsimeroi River Val­
ley, James Chatters (1982) extracted a pollen core 
from Bisonweh Pond on the east side of Spring Creek 
near Doublespring Pass. The pond was formed by 
the impoundment of a spring-fed creek after a mas­
sive landslide and provided a pollen record for most 
of the Holocene. Although Chatters (1982:Figure 
48) analyzed the entire pollen column, his discus­
sion is limited to the last 500 years. One reason for 
this is that the record shows very little change in the 
structure of the vegetation community over the last 
few thousand years, and secondly he was mainly con­
cerned with discerning whether cultural selection or 
climatic change was responsible for shifts in various 
ungulate ratios, specifically bison to antelope, dur­
ing the Late Holocene. The correspondence of the 
ratio of sagebrush to grasses with that of bison to 
antelope remains recovered from Buck Creek Cave 
is compelling and led Chatters (1982:357) to suggest 
climate may be responsible for these shifts in avail­
ability. 

To further test the role of climate on ungulate 
species availability, Chatters (1982:370-385) cored 
several Douglas fir and limber pine in the vicinity of 
Doublespring Canyon in order to develop a local 
dendrochronological record for assessing past local 
climatic conditions. His results indicated a period 

5 


