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New Mexico Consortium

ÅConnects the Los Alamos National Laboratory (LANL) and other 
federal research with the three research universities in New Mexico 
(UNM, NMSU, NMTech)  

ÅNon-profit educational institute to foster collaboration and cross-
disciplinary science.



Cultural Resource Sciences Program

ÅInitiated in 2022 as one 
pillar of the Center for 
Applied Fire and 
Ecosystem Science 
(CAFES)

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

ÅAdvancing methods and 
technologies for managing fire 
risk to cultural resources

ÅLiDAR (terrestrial/aerial) data 
collection and modeling in 
archaeology

ÅFire effects on archaeological 
sites

ÅPaleofire/cultural burning in 
restoration ecology



Our Motivation
ÅEcological, geographical, and other physical sciences well represented 

in federal research initiatives and investments.

ÅArchaeology less represented, despite legislative obligation to manage 
and non-ƖĲŰĲƽċĤũĲШƖĲƚŸƨƖĦĲвŰŸƣШƣŸШůĲŰƣŔŸŰШƣċŰŊŔĤũĲШċŰĬШŔŰƣċŰŊŔĤũĲШ
cultural importance. 

The Challenge
ÅDevelop archaeological science and technology to support cultural 

resource management and research on public lands.

ÅHow 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 learning approaches to archaeological object 
detection for enhancing site inventorying and wildfire 
protection measures 



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

CASE STUDY 1



Å]ƨŔĬĲШƣŸШƣőŔƚШƣċũťвƣőŔƚШůŔŊőƣШƚĲĲůШċШũŔƣƣũĲШĬŔŉŉĲƖĲŰƣ

Restoring Longleaf pine Ecosystems



Multitude of federal, state, 
private, and academic 

institutions involved in initiatives 
to restore and manage these 

ecosystems.

Longleaf pine (Pinus palustris) 
ecosystems cover about 2 million acres  

of the US Southeast у which some 
suggest is 4% of their original range.



US Forest Service ï SRS: https://www.srs.fs.usda.gov/longleaf/research/silviculture

Fire is a fundamental component of 
Longleaf pine life history 

Restoration includes regular Rx burning



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

Restoration ecology points 
to historical baselines to 
justify fire frequency, fire 
intensity, and stand 
structure...

Which 
landscapes?

When?

Why?



Susaeta, A., Gong, P., 2019. Economic viability of longleaf pine management in the Southeastern United States. 
Forest Policy and Economics 100, 14т23. https://doi.org/10.1016/j.forpol.2018.11.004

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

Domain Codes

Historic Distribution

Historic Disturbance

Historic Disturbance

https://doi.org/10.1016/j.forpol.2018.11.004


Citation network for 
all coded domains

ÅHistoric Disturbance
ÅHistoric FRI
ÅHistoric Anthropogenic Fire
ÅHistoric Distribution
ÅHistoric Longleaf Ecosystem Condition

Domains



What about palynology and charcoal studies?

Challenges of resolution and 
scale.

Spencer, J., Jones, K.B., Gamble, D.W., Benedetti, M.M., Taylor, A.K., Lane, C.S., 2017. 
Late-Quaternary records of vegetation and fire in southeastern North Carolina from Jones 
Lake and Singletary Lake. Quaternary Science Reviews 174, 33т53. 
https://doi.org/10.1016/j.quascirev.2017.09.001



Identifying the challenge and recognizing opportunities 
for archaeological approaches 
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Travelogues

Historical Photos
Fire-Scarred Trees

Time

Historical baseline extends 
back 100-250 years, but well 
after European colonizationPalynology

Charcoal Studies
Climate Proxies

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

centuries



Leveraging Archaeology: 
The Naval Stores Industry and Longleaf Pines


