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Connections through Space and Time

® Archeological sites, >13 ka
© Archeological sites, 13-10 ka

O Geological/biological samples,
15.7 - 133 ka, indicating ice-free
and/or vegetated conditions
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Help of our tribal partners

- Involving Tribal Youth in resource
management

- Working with Tribes on new interpretation.
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Glimpses of the Past
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Artwork by Koreh Carr

Human




Child and Adult prints from the last ice age




Six Print Types:

1
2
3.
4.
5
)

Clay, positive relief
Exposed, negative relief
Fine gray sand, no cap
Pale Fine Sand with cap
Dolomite, positive relief
Gary Coarse Sand with
cap

Human Prints
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“Soil Moisture Visibly Dependent Prints”
Always Present, but not always seen




Urban, Thomas M., et al. "3-D radar
imaging unlocks the untapped
behavioral and biomechanical archive
of Pleistocene ghost

tracks." Scientific reports 9.1 (2019):
1-10.




Documenting and Locating with GPR
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Great assemblage of human footprints (in area and
number). New class of behavior data for archaeological
sites







Tracks extend over great distances




Layers Range From
21,000 to 23,000 BP
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Over 11 stratitied layers of
organics and fossil prints

Human footprints =




ossilized Footprints Video - B roll
National Park Service) (nps.gov




Nice prints,
but where
are the
lithics 777

Lithics found on same surface as
prints

Age unknown, could be the same
age or younger

Many large lithics, retouched
edges, do not fit known typologies

Increased number of sites with lithics
found on surface with trackways
across 324 km ( 80,000 acres)
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Large Tools Found Near Fossil Prints
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FOOTPRINTS TELL stories

LAS HUELLAS CUENTAN historias

Una huella A LA VEZ
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Human print in mammaoth print




Footprints preserve terminal Pleistocene hunt?
Human-sloth interactions in North America.
& Bustos, D., Jakeway, J., Urban, T. M., Holliday, V. T.,
28 Fenerty, B., Raichlen, D. A., ... & Sanfucci, V. L.




Ground sloth and children prints




Erosion Exposes Tracks

Loss of Mammoth Trackway
2018




Racing to capture the stories




One of many

» Large pluvial lakes common throughout the Americas

» Support for large migrations
» Rapid erosion is a common theme

» White Sands can server as an analog for other playas where
late Pleistocene trace fossil are present and being lost




Thank you!










Excavation et ratas]

" Mammoth Print &

Defining the age of the prints

Re-entrant
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New Trackways found on Westside
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Soft- sediment deformation

Proboscidean Prints
(Mammuthus columbi)
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Longest known record human fossil
trackway, over 1.5 kilometers

Bennett, Matthew R., et al. "Walking in mud: Remarkable Pleistocene human trackways from White Sands National Park
(New Mexico)." Quaternary Science Reviews 249 (2020): 106610.
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Tracks suggest interactions occurred
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= Human-sloth interactions in North America.

& Bustos, D., Jakeway, J., Urban, T. M., Holliday, V. T.,
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g (2018).
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Thermal model

Reflection band math

Trend Analysis and
Predictive Model

Testable hypothesis are generated,
parameters can be based on
future climate models, and
management is informed by

MODIS Aqua
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Inventory & Monitoring

Use of magnetometry for detecting and documenting multi-
species Pleistocene megafauna tracks.

Urban, T.M., Bustos, D., Jakeway, J., Manning, S.W. & Bennett M.R. 2018. Quaternary Science
Remnierne 199 20NA-213




Excavation
Re-entrant

North-South Humo
Side Trench - : dey footprints at

Location of tracks
at base of trench
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WATER PROVIDES GYPSYM DUNE
STABILITY
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Mammoth Trackway
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Ruppia cirrhosa

Microscope: Olympus SZX12- MDU 1.2x12@13%
Camera :Olympus Q-Color 5 Lensx mag.@ %zoom tenge




East-West Trench
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Sloth tfracks

Proboscidean
Tracks
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15



WHSA CLIMATE PROJECTIONS (1950-1999 vs 2040)

Warm/Rain-No A Hot Dry

Warming

Common Across Scenarios
. Warming in all seasons ¢ Significant drop in days <32

Degree of warming
. ~ 4.1 °F

Degree of warming
. = 1.5 “F

. 26 days >100 °F
(+6 days)

. 42 days >100°F
(+22 days)

Precipitation

Variable

. 1.5" annual
decrease
evenly
distributed
across June-
Dec

. N[oXelgle]gle]=}

Water Balance

Gregor Schu

rman, NPS CCRP (2017)

Common Across Scenarios
. Increases in soil moisture deficit

. Annual soil
moisture deficit
increases 27%

. Annual soil
moisture deficit
increases 7%




Use of Lidar, Aerial, Imagery, and photogrammetr




Use of Lidar, Aerial, Imagery, and
photogrammetry o detect prinfs and monitor
erosion it ) o




Documenting and Locating with GPR
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Eroding Tracks







Modern Day and Pleistocene
Proboscidean

WHSA Fossil Print Modern Day Elephant




