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FORT CREST (Primary landing page)

NSF CREST (Secondary landing page)
With funding from the National Science Foundation (NSF) Centers for Research Excellence in Science and
Technology (CREST) program, the Forest Restoration Triangle (FORT) Center strives to increase New

Mexico Highlands University (NMHU) undergraduate student involvement in professional research,
provide research opportunities for graduate students, and facilitate post-university employment as
forest managers and researchers, particularly for underrepresented minorities in STEM. For more
information, see the Students and Education page.

FORT CREST research broadly aims to develop strategies for the management and restoration of
resilient forests in New Mexico and the Southwest in the context of climate change and fire. It engages
faculty, students, professional partners, and local communities to provide innovative research and
learning opportunities identifying forest management and restoration approaches at three integrated
levels: tree, stand, and landscape. For more information, see the Research page.

All partners involved in FORT CREST are fully committed to supporting and promoting the needs of
diverse communities, ensuring equitable access to all races, genders, sexes, religions, ethnicities, and
economic levels.



Organization
The Forest Restoration Triangle (FORT) Center team includes:

e New Mexico Highlands University (NMHU) Department of Forestry (FORS): Offering
instructional programs leading to a Bachelor of Science (B.S.) in Forestry, a Bachelor of Arts
(B.A.) in Conservation Management, and minors in Wildland Fire and Wildlife Management,
FORS emphasizes the sustainable adaptive management of forests and rangeland through the
application of ecological principles and knowledge, in conjunction with an understanding of
economics, human dimensions, and law and policy.

e NMHU New Mexico Forest and Watershed Restoration Institute (FWRI): FWRI provides
technical assistance and practical knowledge in forest and woodland restoration to reduce the
threat of catastrophic wildfire and restore healthy and sustainable forested ecosystems and
restoration-based economies.

e New Mexico State University (NMSU) John T. Harrington Forestry Research Center (JTH FRC):
JTH FRCis the only research program in the southwestern US that focuses on forest nursery
technologies, tree improvement, and eco-physiology of young forest trees to facilitate
ecological restoration and/or commercial reforestation.

FORS
FWRI

JTH FRC

People

Principle investigator
Dr. Joshua Sloan

Dr. Joshua Sloan is the Director of Forestry at NMHU specializing in silviculture and forest management.

Co-principle investigators
Dr. Owen Burney

Dr. Owen Burney is the superintendent of JTH FRC and a leader in the science of forest nursery systems
and forest regeneration; he is responsible for Subproject 1.

Dr. Blanca Cespedes

Dr. Blanca Céspedes is the FORS department chair specializing in fire ecology and in the use of
prescribed fire as a management tool to restore fire-prone ecosystems; she is responsible for Subproject
2

Dr. Tomasz Falkowski



https://www.nmhu.edu/department-of-forestry/
https://nmfwri.org/
https://morasc.nmsu.edu/
mailto:jlsloan@nmhu.edu
mailto:oburney@nmsu.edu
mailto:bcespedes@nmhu.edu
mailto:tbfalkowski@nmhu.edu

Dr. Tomasz Falkowski is an assistant professor in FORS focused on socioecological restoration,
particularly using traditional agroforestry and participatory methods; he will be responsible for
Subproject 3.

Faculty and Staff
Dr. James Biggs

Dr. James Biggs is a visiting professor in FORS focused on range and wildlife science with an emphasis on
large ungulates, wildfire and plant ecology.

Dr. Jennifer Klutsch

Dr. Jennifer Klutsch is an assistant professor in FORS with a specialization in forest entomology and
pathology.

Dr. Kyle Shaney

Dr. Kyle Shaney is an assistant professor in FORS interested in ecology, wildlife management,
conservation and restoration.

Dr. Julie Tsatsaros

Dr. Julie Tsatsaros works in FORS and focuses on teaching and conducting research in watershed
management, aquatic ecology, limnology and transdisciplinary research.

Joseph Zebrowski

Joseph Zebrowski works in FORS teaching courses with an emphasis on surveying, GIS, and spatial
ecology.

Dylin Montoya

Dylin Montoya is the CREST Student Engagement Coordinator tasked with organizing student activities
and enhance participation in CREST.

Research

Research Overview (Secondary landing page)

FORT CREST research broadly aims to develop strategies for the management and restoration of
resilient forests in New Mexico and the Southwest in the context of climate change and fire. It engages
faculty, students, professional partners, and local communities to provide innovative research and
learning opportunities identifying forest management and restoration approaches at three integrated
levels: tree, stand, and landscape.


mailto:jrbiggs@nmhu.edu
mailto:jklutsch@nmhu.edu
mailto:kshaney@nmhu.edu
mailto:jtsatsaros@nmhu.edu
mailto:jpzebrowski@nmhu.edu
mailto:dylinmontoya@nmhu.edu

Our long-range research goals include the following:

1. Determine if the use of a nucleation planting strategy matched with an improved seedling
stocktype is a viable and cost-effective method to successfully establish vegetation on damaged
forest sites.

2. ldentify strategies for effective/efficient management and restoration of frequent-fire forests,
thus enhancing ecosystem services and reducing the risk of catastrophic fires.

3. Link forest health and ecosystem services through adaptive ecosystem management to pre- and
post-fire management.

4. Increase student recruitment, retention, and competency through an integrated, field-based
curriculum.

For more detailed information, see the Projects page.

Projects

The FORT Center is carrying out three subprojects, each of which include three experiments. These
address the shifts in forest structure and composition in Southwestern forests and create field-based
STEM undergraduate and graduate education programs designed to produce students with the
knowledge and expertise to manage these forests in the future. Collectively, the three subprojects
attempt to integrate different aspects of the management and restoration of resilient forests in New
Mexico and the Southwest across spatiotemporal scales.

Subproject 1

Subproject 1 addresses post-fire restoration through the establishment of planted trees, assessing the
use of a nucleation planting strategy matched with an improved seedling stocktype as a viable and cost-
effective method to successfully establish vegetation on damaged forest sites.



Experiments include:

e Assessing combinations of nucleation size and planting density to promote seedling survival and
growth,

e Evaluating vegetation control and animal protection to improve seedling survival and growth,
and

e Considering the effect of planting windows, container size, and growth conditions on seedling
performance.

Subproject 2
Subproject 2 identifies management strategies for effective and efficient management and restoration
of frequent-fire forests, thus enhancing ecosystem services and reducing the risk of catastrophic fires



Experiments include:

o Developing a dendrochronology lab to include our knowledge of fire history and behavior in
New Mexico’s Front Range,

e Identifying the effects of microsite environmental conditions on tree community composition
during succession after thinning, and

e Quantifying the effects of grazing and fire on seedling survival.

Subproject 3
Subproject 3 will collaborate with local communities, students, and professional partners to provide
useful tools and refine forestry curricula.



Experiments include:

o Applying the nucleation concept to land management planning to reduce fire risk at the
landscape level,

e Integrating the nucleation planning approach to existing community wildland fire protection
planning efforts, including developing new, publicly-available fire analysis tools, and

e Quantifying student academic outcomes and personal experiences with the FORT CREST
program to develop and implement a culturally-responsive, place-based, university-level
forestry curriculum.

Facilities
Forthcoming

Students and Education

Education (Secondary landing page)

A major objective of the FORT Center is to integrate research into an education program to produce
well-trained, educated professional land managers and scientists capable of managing forests based on
applied research and applicable cultural norms. Our primary motivation is achieving inclusive excellence



and equity for our minority students to support higher rates of achievement in STEM disciplines and
greater access to STEM careers.

The FORT Center will promote an education-through-research approach to address the challenge of
managing the health of forests in the Southwest. Undergraduate and graduate students will engage in
hands-on learning of both the ecological and social dimensions of resource management. The FORT
Center will integrate a variety of elements intended to facilitate the recruitment, retention, and
advancement of students for a seamless transition from undergraduate through PhD studies.

Undergraduate Students

FORT is designed to increase undergraduate student involvement in research by providing
undergraduate work study stipends, scholarships, internships, and graduate assistantships. This
support will create opportunities for minority students to engage in cutting edge research and high-
impact education experiences. Faculty and graduate students will train undergraduates in project-
specific laboratory and field research tasks in addition to more general training in scientific methods,
critical thinking, and applying these skills in the classroom. This training will improve the employment
prospects and scientific competency of undergraduates who seek employment in forestry upon
graduation, while simultaneously facilitating the transition to MS programs for those pursuing graduate
education. At the end of their undergraduate studies, all forestry majors will have an intimate and
integrated understanding of a parcel of land in the context of a larger landscape and have applied



experience with the analytical tools necessary to conduct research and implement and monitor forest
restoration. For a listing of currently open positions, see the Employment and Fellowship Opportunities
page.

Student testimonials

CREST gave me the opportunity to be a part of a project that directly relates to what | am
interested in, which is wildlife. It also gave me the pleasure of working alongside so
many educated individuals that gave me so much invaluable knowledge and experience
which will be demonstrated in my future career.

Having the role of a project leader to my fellow colleagues was something that | took a
lot of pride in and made sure everything we were assigned was fulfilled to the best of our
ability, and any questions or concerns they had were addressed appropriately. Having
this type of responsibility was beneficial because it prepared me for projects and
experiences that might arise in my future career.

[CREST activities] helped connect me to ongoing activities, speakers and events related
to Forestry and Conservation Management and ensured I'd be able to focus more on my
degree

[CREST activities] helped me to expand my knowledge in research methods and designs,
resume building, and helped me to better understand my own thesis project better.



e Work study employment and involvement in research that will benefit my forestry

experience going into my career.

Graduate Students

FORT will implement research programs that create funded MS and PhD opportunities. MS student
researchers at NMHU will increase technical skills as scientists and managerial skills through the training,
mentoring, and oversight of undergraduate researchers employed on their projects. The MS students
also will be in a stronger position to transition to a PhD program at NMSU while remaining involved with
the same overall project. These students also will be involved as ambassadors of the FORT Center
through their involvement with outreach components and their broader interactions with their local

communities. For a listing of currently open positions, see the Employment and Fellowship

Opportunities page.

Current Graduate Students

M.S. Student Subproject Involvement | Advisor(s)

Rita Daniels Subproject 2 Joshua Sloan
Annie Topal Subproject 2 Blanca Cespedes
Louis Rymalowicz | Subproject 2 Joshua Sloan
Alexii Rotunda Subproject 2 Jennifer Klutsch

Samantha Baxter

Subproject 3

James Biggs/Blanca Cespedes




Dilshad Safiullah - Joshua Sloan
Dylin Montoya Subproject 3 Blanca Cespedes

Employment and Fellowship Opportunities
e Laboratory Aide: Students hired through this posting will support NSF-CREST FORT project
objectives and deliverables. Duties assigned to this position will be capable of remote
completion until such time as employees are allowed to return to work on campus. Upon hire,
this employee will be expected to complete a telework agreement and will work remotely until
such time as the employee is authorized to work on campus or in the field.

Community Resources and Publications

Outreach and Partnerships (Secondary landing page)

As the only accredited forestry program in New Mexico, FORS enjoys strong collaborative ties
throughout the State and beyond. The FRC is the largest producer of high-quality forest tree seedlings in
the Southwest, producing seedlings for post-fire restoration efforts for state, tribal, and federal lands.
The FRC is also involved in forestry research efforts with other experiment stations at NMSU, the
National Park Service, private industry, USDA-Forest Service, and other universities around the country.
The federal legislation that authorized FWRI and its sister Institutes established collaboration as one of
its principle roles and duties. FWRI controls no land and makes no policy. All of its activities rely on
collaboration, often with local groups. In recent years, FWRI has taken a lead in developing long-term,
large-scale strategies for watershed restoration. It is actively involved with collaborative groups in all
forested areas of New Mexico.



https://nmhu.peopleadmin.com/postings/6534

Furthermore, the opportunities for research and education provided by FORT will contribute directly to
community outreach and education programs. By increasing visibility of scientific research, these
programs will improve ecological literacy and promote responsible environmental stewardship for
professional and the lay public, as well as for K-12 teachers and students. FORT will also help
collaborative community groups in forested areas that bring together stakeholders and decision-makers
to make land management choices that represent the full range of interests and values and that
increase the potential for long-term sustainability on resilient landscapes.

List of Partners
Partners involved in FORT CREST include:

e United States Department of Agriculture Forest Service
o New Mexico State Forestry

e New Mexico State Land Office

e Santa Clara Pueblo and other Tribal communities

e The Nature Conservancy

e Philmont Scout Ranch

e United States Geological Survey Fort Collins Science Center
e Southwest Ecological Restoration Institutes

e Rio Mora National Wildlife Refuge

o Southwest Fire Science Consortium

e Valles Caldera National Preserve

e Bandelier National Monument
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Resources and Tools
Forthcoming

Publications
Forthcoming

News

News (Secondary landing page)
e $5-Million Grant To Improve Forest Health in New Mexico and Southwest (June 13, 2020)



https://www.nmhu.edu/5-million-grant-to-improve-forest-health-in-new-mexico-and-southwest/

