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RESEARCH FRAMEWORK ABSTRACT SYNTHESIS AND FUTURE WORK

The study of contemporary systems can provide insights into past human-environment dynamics. Incorporating interpretations about the dynamics of past movements into the static archaeological record presents significant challenges. Opportunities to explore the : : : : _

We ask: connections between movement, landscape, and the physical evidence of changing locations are rare. Since 2002, the GRSLE project has focused on high elevations We collected data from archaeological raw materials, elk migration rou.tes, scavenged animal carcasses,

Q: How do human and other animal systems converge in the Greater Yellowstone Ecosystem? (generally above 2500 m) in the Greater Yellowstone Ecosystem, documenting regional-scale surface archaeology and seeking to better understand the movement and agd surface watgrs t]? understalnd Itc:ng-term hum}?n-ecosyst.e.m dynamlcsdln the GYE. "

Q: How do water isotopologues, elk migration corridors, and raw material usage vary over space and use of these mountainous areas by past human populations. Concurrently, a large-scale regional dataset on ungulate migration patterns has been assembled. To build a 25 Gl & .5|gn| JEal: ‘?VG" ap etwee.n ERIEE ULITELT AIEII IEEs ar\ contemporary €Ik Tanges. :

time? more comprehensive understanding of regional, multi-species movement patterns, we are investigating the relationships between archaeological surface distributions, Future work will focus on mcreaged spatlc?tempf)ral water and vegetation sampl.mg = d.oc1.Jment baselere

Q: How do elk tooth carbonates relate to documented landscape systems? contemporary ungulate migration corridors, biogeochemical signatures of regional faunal remains, and water isotope geochemistry. Initial results from this olEEEElEs, mcreasec?l tOOt.h CO"?Ct'On and _ISOt.OIOIC ana!yses to unders.tano.l behavioral variation capture.d in
transdisciplinary research provide a robust foundation for both enhancing our understanding of past human-environment interactions and modeling future trends. past and known animals; co.ntmueo! monltorlng of wild elk populations; and expanded PXRF analysis of

FI E LD DATA CO LLECTI 0 N surface-collected archaeological obsidian.

Since 2022 the GRLSE project has conducted artifact-based archaeological field work in the Greater
Yellowstone Ecosystem (GYE). Currently, the cumulative artifact locational and descriptive database LABO RATO RY ANALYSIS AN D RESU LTS Elk Tooth Sampllng and Carbonate Analysis

contains over a quarter million records of stone tools and debitage. A total of 12,118 pieces of

obsidian have been recorded in the project area; 1,458 have been geochemically sourced using edXRF Water Isotope AnaIyS'S The uppgr 2nd and 3ro! molars from thfee surface-colliected elk were sequentially sampled, in the direction of
. . . L . . . growth, in three locations corresponding to early, middle, and late enamel formation. Enamel powder was
and more are under study using pXRF. Based on diagnostic projectile point raw material data, obsidian : : : : treated with 2.5% NaOCI for 24 hours to remove potential organic contaminants, followed by 0.1 N acetic acid
use in the GRSLE project area increased through time, with 74.4% of the 254 obsidian points being Sotople analyss Was condu-cted.at e corenment and Matura’ Resoutees Ir'15t|tute for 4 hours t'o ;)emove carbonates. Samples vF\jere anal zid on a Thermo ’Scientific DZIté V Plus mass
Late Prehistoric. This suggests that obsidian use may have more temporal overlap with recent, Sta'ble sotope Lab at the Un|v.er5|-ty o AI?Ska Athorage. Watgr p2r and 0189 Isotope spectrometer in continuous flow n.10de Eonnected to ay Gas Bench with a CombiPAL autosampler and
documented landscape properties such as migration corridors and water chemistry. ratios were each measured six times using a Picarro L2130-i WS-CRDS analyzer and Pe . . X ]
standardized relative to the VSMOW-SLAP scale using reference standards USGS45: calibrated against reference standards (NBS-18, IAEA 603). Results are reported in parts per thousand (%.o).
62H =-10.30%o, 6180 =- 2.24%0, and USGS46: 62H =- 235.80%o0, 6180 = - 29.8%o).
I 3 32'3 : . 13
The mean 680 value was —19.11 + 0.26%o, with a range from —18.82%o0 to —19.58%o; | M2 (1.9-2.4 years] 1 il 7years) | TI118e énilytlcalo uncertamiy foro 6~C and
mean 6%H was —144.72 + 2.58%o0, with a range of —142.56%o0 to —148.90%0. Sample 0 670 is - 0.03%o (VlzDB) - O'?;Mm (VPDB),
precision for 6180 was 0.07%. and 0.34%. for 6%H. For the samples collected over three 2 —e—tote respectively. The 6=°C and ,5 O values of
weeks at location 1, the mean 6120 value was —18.97 + 0.03%o, and the mean &%H was -4 e -elk. . ename| are  consistent  across
—142.85 * 0.29%o. The standard deviation for both the 60 and 6%H measurements _— B— mdl-\n.duals, molar, an<11I3 downtooth enamel
was less than machine precision, suggesting no significant variation occurred over this ‘c;c -8 p05|t|+on. The mean & 18C O.f al sar::ples IS~
period. For all samples, despite the variation in sampling locations, any observed O -10 27.3+0.6and mean 60 is-13.8 + 1.6.
variation would be imperceptible at the level of mammalian consumption. 0 ., . o
T The 883C,, .. Values indicate a pure C3
14 plant diet, consistent with observations of
The 2024 GRSLE surface water data are -16 elk eco|ogy for the GYE region. The
cons.lstent with the |9W95t vaIL_Jes 18 ' Measured 2024 GRSLE Water 8180,,,me Values are offset from the local
. . . . L e previously measured in Wyoming 20 surface water values measured by the
Elk (C.ervus c.anadenSIS) were captured during 2014—2017.V|a dart-delivered chemical |mmob|I|zat|'on basins, based on published values from o - 2024 GRSLE team by ~1-4%o.
and fitted with GPS collars programmed to record a location every 2—8 hours. Capture and handling waterisotopes.org. The range of
were conducted in compliance with WGFD Chapter 33 permits. Migration corridors were developed . B 2
_ _ . . ' > WE . variation  captured across large 93 Q The 613C,._ . values indicate a pure C3
from Brownian bridge movement models using collar location sequences for 25-50 individuals in each sections of the elk migration corridor T, 5 olant diet, consistent with observations of
. . cip - . . T - = ’
hero!;]I The]c GI-RSLtE f!eld tleams collected elk maxillary tooth rows and antlers within the migration suggests the &80, values from O s g elk ecology for the GYE region. The
COTHAors TOriSOtopic ahalysis. regional elk may provide a reliable © 26 > 6180, .. values are offset from the local
marker of movement. However, other 27 o — o 8| surface water values measured by the
variables, such as seasonal change, -28 B 2024 GRSLE team by ~1-4%e.
merit further testing, as the magnitude -29
of seasonal variation could overprint a 1 ? Tsooth positioi > °
‘migration signal’.

Obsidian Source Locations and Elk Migration Trails

Tracing artifacts to raw material sources can provide insight into possible relationships between elk migration
corridors and past human landscape use. Transport of obsidian suggests that human connections to the west
are greater along migration corridors than in other areas of the Absarokas.

The water sampling protocol followed IAEA guidelines. A Sharpie-labeled 50 mL vial was first rinsed in
the surface water, then fully submerged and capped underwater. Filled vials were sealed with
electrical tape and stored to prevent freezing and over-exposure to environmental variables
(temperature and light). Recorded sample information included location, temperature, date, time,
waterbody type, and overview photos. During the preliminary sampling season, locations targeted
rivers within the 2024 GRSLE field area. One sampling location, WY-CC-01, was sampled four times
over three weeks to test temporal variability.
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