
Introduction 
The Absaroka Range forms the eastern edge The Absaroka Range forms the eastern edge
of Yellowstone in northwestern Wyoming, of Yellowstone in northwestern Wyoming, 
with elevations from 1,800 to 3,600 m. The with elevations from 1,800 to 3,600 m. The
area includes river valleys, alpine basins, area includes river valleys, alpine basin
and steep, rugged volcanic plateaus. 

Elk k and d Mule Deer r migrate through broad Elkk ndand Mule DeerM r migratem
valleys and low passes. 

e through broadrate
. Bighorn sheep 

d road
pp (BHS) valleys and low passes. ighorn sheepBi p BHS) (B

stay in high, rugged terrain near cliffs and stay in high, r
talus slopes.p

Sheepeaters
Mountain Shoshone (((Sheepeatersrs) were Mountain Shoshone ( heepeaterSh rs were ) w
known for their pedestrian hunting with known for their pedestrian hunting with 
dogs (rather than horses). Shimkin (1947) dogs (rather than horses). Shimkin (1947) 
reports that they would hunt BHS in the reports that they would hunt BHS in the 
summer and winter, taking advantage of summer and winter, taking advan
deep snow. He also reports that “

ntage of nta
“elk was deep snow. He also reports that lk wasel

exceeded only by bison and fish in its exceeded only by bison and fish
contribution to Shoshone life,

h in itsfish
e,e ” and that contribution to Shoshone lifee, and that 

they would be hunted by tracking and they would be hunted by t
shooting by single men. 

In contrast, archaeological evidence points In contrast, archaeological evidence point
to BHS being vastly more important as a to BHS being vastly more important as 
food source than elk, with elk being food source than elk, with elk being 
primarily decorative or used as flaking tools primarily dec
(e.g., Bugas

odec
asas-

orative or used as flaking toooec
ss--Holding and Mummy Cave). ( g g g y )

Archaeological Modeling
We’ve modeled dd archaeological site We ve model
probability 

edd rchaeological site ardel
yy in the Absarokas since 2009. In probabilityy n the Absin

2023, we built time
Abs
ee-

arokas since 2009. saAbs
ee--specific models to 2023, we built timee pecific models tsps

explore change over the Holocene.

In 2024, we used publicly available elk In 2024, we used publicly available elk 
migration data to create an elk probability migration dat
model, and

dat
dd

a to createtdat
dd found that 

an elk probability ate
tt archaeology and elk model, andd ound thatofo t rchaeologyar

probability are highly correlated.
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Data used here are from 200202–2–2022. Data used here are from 200022 022.202
Archaeology locales here are groupings of Archaeology locales he
artifacts based on 15

s he
55-

re are groupings oferhe
55--m buffers. In this artifacts based on 155 m buffers. In this mm

analysis, no minimum number of artifacts analysis, no minimum number of
was necessary to be included. 

This produced d 1,218 locales s from over This produ
230,000 

ucedd ,218 locales1, s rom over frodu
0 0 individually mapped artifacts. 

We separately modeled BHS traps using 5 We separately modeled BHS traps u
locations, excluding Bull Elk Pass

Ungulates
Now, we apply the same method to elk and Now, we apply the same method to elk and
bighorn data to compare patterns, using bighorn data to compare patterns, using 
data provided by the Beyond Yellowstone data provid
Program.

All models considered the same All models considered t
environmental inputs

ed t
tsts—

he same thd t
——elevation, slope, environmental inputts levationel

water, topography, and more. 

This approach allows us to compare models This approach allows us to compare mode
of human occupation with elk and BHS.

Wildlife clusters here are where a minimum Wildlife clus
of 5 10x10

lus
00-

ers here are where a minimtus
00--m cells containing elk GPS of 5 10x100 m cells containing elk GPSmm

coordinates are within 30 m of each other. 

Elk GPS dataset: 116,971 points from 70 Elk GPS dataset: 116
collars, 2/11/2019
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sites
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BHS GPS dataset: 73,118 points from 39 BHS GPS dataset: 7
collars, 2/2/2014

t: 7
44–
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ts from 39 oint
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Mule Deer GPS dataset: 40,107 points from Mule Deer GPS dataset:
38 collars, 3/16/2016

set:
66-

40,107 poin et:
66--11/5/2018, 

nts fromoin
, 1,099 38 collars, 3

Deer Sites
3s, 3

eses.

Modeling Archaeological Landscapes and Modeling Archaeological Landscapes and 
Ungulates in the Absaroka Range, Wyoming

Probabilitytyy Modeling
We used stepwise logistic regression to model archaeology, elk, and bighorn sheep We used stepwise logistic regression to model archaeology, elk, and bighorn shee
using the same environmental variables. Predictors include elevation, relative using the same environmental variables. Predictors include elevation, relative 
elevation (500 m, 250 m, and 100 m), slope, cost surface, aspect, distances to elevation (500 m, 250 m, and 100 m), slope, cost surface, aspect, distances to 
streams and confluences, and solar radiation (summer, winter, and equinox). The streams and confluences, and solar radiation (summer, winter, and equinox). The 
product is an equation defining a probability curve between 0 (low) and 1 (high):

Probability(locale) = 1/(1 + exp[p[-[-linear combination])

The e linear combination n includes a constant (or yy-y-intercept) and the multipliers for Thee near combinationlin n ncludes a constant (or in yy ntercept) and the multipliers for ni
the selected environmental variables that significantly discriminate true positive and the selected environmental
true negative locations. High
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riables that significantly discriminate true positivearva
hh--true negative locations. Higghh

Example linear combination (BHS model): 
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Results
Archaeology (150000-0-200 RCBP):): Aligns strongly with elk, preference for gently sloping Archaeology (150000 00 RCBP)202 ): ligns strongly with elk, preference for gently slopAA
terrain, local high spots within broader valleys, near confluences, on northwest

pislop
stst-terrain, local high spots within broader valleys, near confluences, on n

facing slopes, with high summer solar exposure, and low travel cost.

Elk:k: Moderate elevations, on broad terrain elevated at large scales but lower locally Elkk: Moderate elevations, on broad terrain elevated at large scales but lower locallyMM
(e.g., high valleys), near confluences and perennial streams, with sunny winters and (e.g., high valleys), near confl
gentle slopes, favoring north

nfl
thth-
nf
hh

uences anuflueufl
-- and east

dan
stst-

d perennial streams, with sunny winters and dan
tt--facing slopes, and more accessible corridors. 

BHS:S: High, steep areas elevated above surroundings, near streams, with sunny BHSS: igh, steep areas elevated above surroundingHH
winters and cooler summers, favoring southwest

ding
stst-

gs, near streams, with sunnyging
tt--facing slopes, with rugged, highghgh-hh-cost winters and cooler

“escape” terrain.

Deer: : Broad, accessible stream corridors and lower foothill slopes at moderate Deer: road, accessible stream corridors and lower foothill slopes at moderate Br
elevations, favoring gently sloping terrain, and level surfaces within larger drainages elevations, favoring gen
rather. Tied to open, low

ntlynt
ww-

sloping terrain, and level surfaces within larger draintlytly
ww--cost terrain offering mobility and proximity to water.

66% of the archaeology HPAs are in Elk HPAs and 67% are 6% of the archaeology HPAs are in Elk HPAs and 67% ar66
in Mule Deer HPAs, in contrast to only 2% in BHS HPAs.

BHS Traps:s: Elevated ridges (high 50000-0-m relative elevation, low 10000-0-m relative BHS Trapss: levated ridges (high 50ElE 000 mm
elevation), gentle west slopes, and mid

m rem
ddd-

elative elevation, low 10000 m relativemmem re
dd--elevation zones. Trap placement on broad elevation), gentle west slopes, an

uplands or benches above drop
, an

opop-
nd midd levation zones. Trap placement on broad elen an

pp--offs, not in deep valleys or surrounded steep terrain.

We intersected large areas of very high BHS trap probability (p p >>> 0.95) with 50000-0-m We intersected large areas of very high BHS trap pro
buffers of BHS collar GPS locations to identify the 

obability (pp >> .95) with0.0pro
ee top 10 probability areas 

50000 m mmth 
ss warranting buffers of BHS collar GPS locations to identify thee op 10 probto

further investigation (among 486 areas measuring at least ½
rob
½½-

ability areass warrantingwbaob
½½--hectare). These may be further investigation (among 486 areas measuring at least ½½½ ectare). Theheh

helpful in identifying additional locales like the Boulder Ridge BHS trap. 

Site Interpretation Example: : The e Cow Creek trap p is a wooden corrala -l-type structure, Site Interpretation Example: heThe ow Creek trapCo p  a wooden corrais al ype structure,tyt
not falling in what previously seemed like BHS habitat. Our modeling confirmed this, not falling in what previously seemed like BHS habitat. Our modeling confirmed t
with BHS probability of only 0.03 (BHS trap probability = 0.00). In contrast, elk with BHS probability of only 0.03 (BHS trap probability  0.00). In contrast, elk 
probability is 0.61 here, and deer probability is 0.69. There is no evidence of what probability is 0.61 here, and deer probability is 0.69. There is no evidence of what 
may have been procured here, but the modeling suggests that this is not a BHS trap. 

Conclusions
Archaeology y strongly overlaps s with elk habitat (see table), suggesting shared use of Archaeologyy trongly overlapsst s with elk habitat (see table), suggw
terrain. The correlation is weaker for deer, but still notable. 

In contrast, bighorn sheep locales occupy rugged zones s rarely overlapping g with In contrast, bighorn sheep locales occupy rugged zoness arely overlappingra g withw
archaeological sites, indicating targeted forays for sheep rather than routine archaeological sites, indicatin
occupation of BHS habitat. 

Ethnographic evidence confirms that bighorn were huntededd cooperatively in Ethnographic evidence confirms that bighorn were hunteedd ooperativcoc
challenging alpine terrain, whereas elk and deer were likely taken 

vely in rativ
n n opportunisticallylychallenging alpine terrain, wherea

during broader foraging rounds. 

This work in developing a probability model for BHS trap locations represents a a novel This work in de
contribution 

eveloping a probability model for BHS trap locations represents aa ovelnon de
n n to the field, bridging ecological modeling with archaeological probability.

Model results show that these traps occur in a a distinct subsetett of bighorn habitat, Model results show that these traps occur in aa istinct subsedi ett f bighorn habitat,ofo
favoring topographic conditions ideal for communal hunting. Now that we have begun favoring topographic conditions ideal for communal hunting. Now that we have b
to model these resources, we can use them to guide further targeted research.

Similar unique e tasksk-k-specific localesess occur in the region that are worth considering for Similar uniquee astaskk pecific localesps ess ccur in the region that are worth considering foroco
this type of modeling approach, e.g., white bark pine nut processing locale that are this type of modeling approach, e.g., white bark pine nut processing locale th
also known to occur in unique, distinct settings away from typical modeled also known to occur in 
archaeological HPAs. 
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