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A Connects the Los Alamos National Laboratory (LANL) and other

IN New Mexico

federal research with the three research universities

(UNM, NMSUNMTech)
A Non-profit educational institute to foster collaboration and cross-

disciplinary science.



Cultural Resource Sciences Program

nitiated in 2022 as one
llar of the Center for
plied Fire and
cosystem Science
CAFES)

Ission of the CRS program
IS to advance technology
and data science to support
archaeological research on
public lands.
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CRS projects

AAdvancing methods and
technologies for managing fire
risk to cultural resources

ALIiDAR (terrestrial/aerial) data
collection and modeling In
archaeology

AFire effects on archaeological
sites

APaleofire/cultural burning in
restoration ecology




Our Motivation

AEcological, geographical, and other physical sciences well represented
In federal research initiatives and investments.

AArchaeology less represented despite legislative obligation to manage
andnon-l JUWs ¢cHGUIWI 3t Yel A3 UY qllg Y Wa 13

cultural importance.

The Challenge

ADevelop archaeological science and technology to support cultural
resource management and research on public lands.

AHow do we design actionable science, interdisciplinary approaches,
and direct management implications?



Case study 1:

Leveraging archaeological perspectives in
reconstructing historical fire and fuel conditions In
coastal South Carolina, USA

Case study 2:

Deep learningpproaches to archaeological object
detection for enhancing site inventorying and wildfire
protection measures



CASE STUDY 1

Leveraging archaeological perspectives in reconstructing historical fire
and fuel conditions in coastal South Carolina, USA
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Longleaf pine Pinus palustris)
ecosystems cover about 2 million acres
of the US Southeasty which some

nge.

suggest i1s4% of their original ra
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Multitude of federal, state,
private, and academic

Institutions involved In nitiatives

to restore and manage these
ecosystems.



Fire is dundamental component of
Longleaf pine life history

Restoration includes regulRx burning
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US Forest Service i SRS: https://www.srs.fs.usda.gov/longleaf/research/silviculture




Restoration ecology poin
to historical baselinesto
justify fire frequency, fire
Intensity, and stand

structure...
| 4 Which
; i landscapes?

WIVET A N

When?

Why?

In the pine woods, Florida, 1906. Library of Congress: https://lccn.loc.gov/2016803946



Bibliometric analysisto determine how the current
Longleaf pine restoration literature use historical baselines

1. Introduction Domain Codes

Longleaf pine (Pinus palustris Mill.) forests once dominated the
southeastern Coastal Plain in the United States (US), occupying 36
million hectares (ha) prior to the arrival of European settlers (Frost,——— | Historic Distribution
1993). Currently, 3% of the historical area of longleaf pine forests (1.3
million ha) remains in the Florida Panhandle, southern Alabama,
Georgia and Mississippi, primarily in private ownership and as natural
forest (Oswalt et al., 2012). The primary reasons behind this intensive |— | Historic Disturbance
decline include land use change for agriculture and human occupation,
suppression of natural fire regimes, and conversion to economically
more attractive southern pines (Frost, 1993; Landers et al., 1995):

» | Historic Disturbance

SusaetaA., Gong, P., 2019. Economic viability of longleaf pine management in the Southeastern United States.

Forest Policy and Economlcs 100723. https://doi.org/10.1016/j.forpol.2018.11.004


https://doi.org/10.1016/j.forpol.2018.11.004
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What aboupalynologyandcharcoal studies?
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Challenges offesolution and
scale.

Spencer, J., Jones, K.B., Gamble, D.W., Benedetti, M.M., Taylor, AK., Lane, C.S., 2
Late-Quaternary records of vegetation and fire in southeastern North Carolina from Ji
Lake and Singletary Lake. Quaternary Science Reviews I'68.33
https://doi.ord10.1016/j.quascirev.2017.09.001



Historical baseline extends back to
the Pleistocene, but lacks fine
temporal resolution in recent

centuries
>

|
Palynology
Charcoal Studies
Climate Proxies

Fundamental Gap in Knowledge

Historic Timber Inventories
Travelogues
Historical Photos
Fire-Scarred Trees

Historical baseline extends
back 100250 years, but well
after European colonization

<

Time

ldentifying thehallengeandrecognizingopportunities
for archaeological approaches




Leveraging Archaeology:

The Naval Stores Industry and Longleaf Pines



