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Introduction: Caribbean Forest Dynamics and Regional
Forestry Initiatives

Tamara Heartsill Scalley' and Grizelle Gonzalez'

Abstract — Herein we provide the context within which the 16™ Caribbean Foresters Meet-
ing took place, some background information about the meeting, and a general introduction
to this Special Issue focused on that meeting.

Caribbean Forests in Changing Environmental Conditions

Forest types in the Caribbean are associated with gradients in elevation, topogra-
phy, and rainfall regimes that give rise to a wide variety of plant species and forest
communities (Lugo et al. 2000). Forest cover in the Caribbean is also influenced by
the moisture-laden trade winds, which create steep humidity gradients on islands
where the windward sides are much wetter than the leeward sides (Gonzalez et al.
2013, Taylor et al. 2012). On Caribbean islands that barely extend above sea-level
to some with peaks well over 3000 m, these environmental conditions combine
with substrates such as coral-derived limestone karst, volcanic rock, and sandy-
bottom and flooded-coastal deposits to create habitat for a wide range of forest
types (Lugo et al. 1981, McGinley 2007). Forest types in the Caribbean vary from
monospecific wetland forests such as mangroves and brackish water swamps, to the
high-endemism forests on mountain peaks and serpentine soils (Beard 1948, Lugo
et al. 1981). These forests support high levels of species richness and diversity; the
region is considered a biodiversity hotspot (Lugo et al. 2012, Maunder et al. 2008).

The distribution of forests affects local climate and hydrologic connectivity
(Dale et al. 2000, Ponette-Gonzalez et al. 2013), and forest-vegetation dynam-
ics also affect local climate and livelihoods. These recognized roles of Caribbean
forests are potentially important factors to consider when developing management
strategies. The relatively fast-growing forests in the Caribbean region are sources
of raw materials and support subsistence living; they also provide ecosystem ser-
vices that enhance human well-being and thus are inextricably linked to sustainable
development in the Caribbean region (Lopez-Marreno et al. 2012). Forests are key
components of plans to mitigate changes in the regional climate (Barker et al. 2009,
Taylor et al. 2012).

Recent statements by the United Nations Food and Agriculture Organization
(FAO) Assistant Director General for Forests, Eduardo Rojas-Briales, suggested
that in addition to considering forests and trees, efforts to collect forestry data and
develop forest management practices need to include stakeholders and policy-mak-
ers to be effective in the long term (FAO 2014). In the Caribbean region, the practice
of forestry has been broadly defined to include not only foresters, ecologists, and
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natural resource managers, but also social scientists, community stakeholders,
and conservationists, as evidenced by the widespread participation in and diverse
themes of the regional forum of the Caribbean Foresters Meeting (Table 1, Fig. 1).
Recent work presented in this Special Issue focuses on conservation networks of
individuals and agencies in the Caribbean region (Gould et al. 2016, Jacobs et al.
2016) and the links between societal implications and forest-management practices
(McGinley 2016).

People are aware of ongoing changes in Caribbean regional economies, ag-
riculture, land cover, predicted changes in regional climate regimes, and of the
importance of greater understanding of forest ecology and management prac-
tices for sustainability and human benefits (Barker 2012, FAO 2014, Taylor et

Table 1. Caribbean Foresters Meeting locations, dates, and themes.

Meeting Location Dates Theme
I St. Lucia 24-28 May 1982  Forestry in the Caribbean
2nd Saint Vincent and the 19-23 March 1984 Watershed management in the Caribbean
Grenadines
3rd Guadalupe 19-23 May 1986  Forest recreation in the Caribbean Islands
4h Dominica 4-9 April 1988 Wildlife management in the Caribbean Islands
5t Trinidad 21-26 May 1990  Wetlands management in the Caribbean and
the role of forestry and wetlands in the
economy
6" Martinique 20-24 July 1992  Toward sustainable forest resource manage-
ment in the Caribbean
7h Jamaica 13-17 June 1994  Economics of Caribbean forestry
gt Grenada 3—7 June 1996 Protected areas management
9t Dominican Republic ~ 1-5 June 1998 Biodiversity in the Caribbean: Management
and benefits
10" Guyana 13-16 June 2000  Possibilities and approaches toward commu-
nity forestry in the Caribbean
1 St. Thomas, USVI 9-14 June 2002 The future of trees in Caribbean biology: Plan-
ning and management possibilities
12t Puerto Rico 7—-11 June 2004 Wildland and fire management and restoration
13" Jamaica 12—-16 June 2006  Possibilities and approaches to idle lands in

the Caribbean

14" Dominica 28 April-2 May 2008 Linking conservation, tourism and sustain-
able development in the Caribbean

15" Guadalupe 14-18 June 2010  Climate change and its link with forest man-
agement and biodiversity

16" Dominican Republic  4-9 August 2013 Advancing an understanding of Caribbean
forest dynamics and creating long-term
regional networks
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al. 2012). In spite of the many forest-research activities in the region (e.g., Lugo
and Bayle 1992, Weaver and Gonzalez 2005), Caribbean researchers are still
documenting forest types, the species that inhabit these forests, and how these
respond to disturbance. The interaction between forest vegetation and distur-
bances, including management actions, resource extraction, and the role of forest
ecosystems under changing economies and climate conditions in the region, still
need to be better documented and understood. Thus far, it has been challenging to
integrate the maintenance of ecosystem services provided by forests into planning
strategies for societal and human well-being and sustainability (Gould et al. 2016,
McGinley 2016). Therefore, to meet these challenges and to improve conserva-
tion and management efforts, actions that increase knowledge and information
sharing among the broadly defined community involved in the monitoring, con-
servation, and management of forests in the Caribbean region are continuously
needed. Caribbean forest professionals have identified the need to increase ca-
pacity building and data sharing within the region, both of which will ultimately
improve the way that inventories, technology, and best-management practices are
implemented (Marcano Vega et al. 2016a).

Now more than ever, understanding Caribbean forest dynamics is linked to the
role of forests in sustaining livelihoods while mitigating the effects of changing
climate patterns. The Caribbean region serves as a model to measure and track on-
going responses to projected climate-regime changes, sea-level rise, and hurricane
frequency and intensity. The region, with a range of elevation and temperature
gradients, offers a many forest types in which to explore forest dynamics.
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Figure 1. Regional participation in the 2013 Caribbean Foresters Meeting. Dark-gray
shaded countries had representatives at the meeting.
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Caribbean Foresters Meetings (CFM) can serve to improve the availability of
forest-dynamics information for Caribbean forest professionals, assist with ca-
pacity building, and develop management strategies adaptable to the changing
economic and climatic scenarios with which forest conservation is faced. CFM
participants are engaged in the study, sustainable management, and protection of
forests in the Caribbean region. All Caribbean Foresters members—among them
natural resources specialists, including foresters, researchers, and educators—share
a dedication to understanding Caribbean forests. Since 1982, the International
Institute of Tropical Forestry, in collaboration with many regional entities and

Table 2. International participation in Caribbean Foresters Meetings from 1982 to 2013.

Year of meeting and participation
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organizations, has sponsored and organized meetings that bring together forest-
ers, researchers, and government officials from the Caribbean region (Tables 1, 2).
The CFMs provide a unique opportunity for participants to share forest research
and management case-studies, site descriptions, recent reports, papers, and other
relevant information from their respective countries. There is a sense of connec-
tion among members promoted by the active exchange of ideas and the facilitation
of discussions at the meetings (Fig. 2). These active exchanges help to generate
a series of conclusions and recommendations related to the meetings’ topics that
keeps CFM meeting agendas current. These meetings seek to gather and integrate
the knowledge and experiences collected at different sites in order to work toward
common goals and objectives at the Caribbean regional scale.

The 16™ Meeting

During the 16™ CFM that took place 4-9 August 2013 in the Dominican
Republic, participants presented posters and oral presentations and met during
working-group discussions on the theme of advancing the understanding of Carib-
bean forest dynamics and the importance of creating long-term regional networks
to promote scientific-data analysis (Figs. 1, 3, 4). As part of the meeting’s agenda,
there was a scientific workshop focused on assessment of long-term forest dynam-
ics in the Caribbean. This workshop aimed to facilitate data analysis by identifying
and registering sites for inclusion in regional analyses. As a result of this workshop,
participants of the 16™ CFM identified over 70 forest sites with permanent plots in
the region through tools available at the Caribbean Foresters website.

In addition, CFM participants defined 5 working groups. These working groups
focused on (1) forestry training opportunities and capacity building, (2) national
forests inventories, (3) biomass and species studies across islands, (4) mangroves
and dry forests, and (5) collaboration and information-sharing agreement among
Caribbean foresters.

Overview of this Special Issue

This Special Issue brings together manuscripts that address the history and new
developments of the collaborative efforts taking place at the CFMs through re-
ports by long-time participants in the CFM, reports of deliberations from working
groups, manuscripts developed from poster and oral presentations delivered at the
16™ CFM, and invited research contributions that pertain to the Caribbean agenda
as they explore long-term trends as well as local variability of data at particular
forest sites.

Lugo’s manuscript (2016) singles out this meeting from those previous to it
because if fully implemented, the idea of adopting a data-driven strategy for the
analysis of changing forest conditions in response to climate change at the regional
scale would advance the understanding of critical information needed for resource
conservation across broad scales. Marilyn Headley’s (2016) keynote address sum-
marized well-established conventions, legislative frameworks, and the global
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The National Forests Inventories Working Group, composed of Dennis Lemen (Surinam),
Floyd Liburd (St. Kitts and Nevis), Christian Lopez (Dominican Republic), Henri Valles
(Barbados), Kevin Boswell (Jamaica), Jacqueline Andre (Dominica), Humfredo Marcano
Vega (Puerto Rico), and Carlton Roberts (Trinidad and Tobago); and Bottom: James Daley
(Montserrat) and Anthony Simon (St. Vincent ) discussing permanent forest plots in a dry
forest during a Meeting field trip.
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Figure 3. Participants to the 16™ CF Meeting in Santo Domingo. See Figure 4 on the follwong page for indentifications of many of those

in the photo.
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movement toward more involvement in forestry by community-based and non-
governmental organizations; all efforts that can help further greater collaboration
among countries. The address also provided a word of caution on the trade-offs of
management decisions that need to be made between economic development and
forest-conservation efforts.

In addition, this Special Issue includes communications from 2 working groups
convened at the 16™ CFM. Marcano-Vega et al. (2016a) propose to improve the
regional capacity for carrying out forest inventories by using standardized train-
ing modules on forestry techniques, data quality and controls, and statistical and
computer skills. Their manuscript includes specific forest-monitoring and technical
challenges identified by each country represented at the CFM. In a second contribu-
tion to this publication, Marcano-Vega et al. (2016b) focus on the applicability of
a design tool for inventory and monitoring (DTIM) and the Explore Sample-Data
Tool as a way to promote efficient inventory planning, monitoring, and data analy-
sis. Further, Heartsill Scalley et al. (2016) outline the first agreement ever reached
among Caribbean foresters to facilitate and promote collaboration via data-sharing
policies that cover expectations and roles of users of the Caribbean Foresters web-
site’s new information-sharing platform for identifying potential collaborations and
permanent forest-sample plots. Banda Rodriguez et al. (2016) present the details of
a similarly formulated research network that originated in Colombia and extended
to the broader Caribbean region, the Latin American Dry Tropical Forest Floristic
Network (DRYFLOR). This database contains 148,000 species-occurrence records
and seeks to understand the flora of dry forests within the Neotropics (including
Greater and Lesser Antilles). All of the manuscripts mentioned above support
the contention that the establishment of permanent forestry plots can help pro-
vide baseline information essential for the development of effective conservation
and management strategies (Banda Rodriguez et al. 2016; Marcano-Vega et al.
20166a, b). Vallés and Carrington (2016) propose that permanent forest-sample
plots and their data can also be a valuable teaching resource in biology and forestry
programs in the Caribbean region.

One of central themes of the 16™ CFM was the importance of improving net-
working opportunities to discuss participatory forest management and forest policy
in the Caribbean region (Headley 2016). Thus, Gould et al. (2016) describe a frame-
work for effective science development and delivery for conservation of natural
and cultural resources in the Caribbean, and Jacobs et al. (2016) explore the roles
of boundary organizations that bridge the gap between research and conservation
practitioners through conscious exploration of the knowing—doing gap in resource
management.

This Special Issue contains scientific contributions presented at the 16™ CFM
as well as invited research contributions based on studies conducted throughout
the Caribbean region (Fig. 1) that addressed particular forest types such as those
of Guadeloupe (Van Laere et al. 2016), Dominica (DeWalt et al. 2016), and from
Mona Island, PR (Meléndez-Ackerman et al. 2016, Rojas-Sandoval et al. 2016) and
the Luquillo Experimental Forest, PR (Lugo and Frangi 2016). Muscarella et al.
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(2016) report on an analysis of standing biomass within various forests in Puerto
Rico that helps describe the spatial variation of forest attributes in relation to pre-
cipitation gradients and soil types. Finally, McGinley (2016) suggests the need for
a better understanding of the connections and interactions between humans and the
environment to develop sound policy and ensure sustainable resource use, using El
Yunque National Forest, PR, also known as the Luquillo Experimental Forest, as
a case study of socioeconomic dynamics and implications for the development of
forest conservation and management strategies.

Caribbean researchers are making progress in applying the knowledge of local
forest systems to improve livelihoods and wise use of resources. Yet within the
region, there is a need to address advancement in capacity building and improv-
ing tools of insular forestry professionals. We expect that a new perspective on
Caribbean forests will be gained as a result of the various emerging networks and
initiatives being proposed for the region and reported in this Special Issue. The
result will be improved sustainability and human well-being in this region.

Acknowledgements

Thanks to Olga Ramos and Maya Quifiones, from the USDA Forest Service Interna-
tional Institute of Tropical Forestry, and Liliana Peralta and Jorge Paniagua of the Fun-
dacion Puertorriqueia de Conservacion for help with Figures and Tables. Gerald Bauer,
USDA Forest Service International Institute of Tropical Forestry, provided the photographs
included in Figures 2 and 3. Support to G. Gonzalez during preparation of this manuscript
and editing of the special issue was provided by NSF grant EAR-1331841 and by grant DEB
1239764 from the National Science Foundation to the University of Puerto Rico and the In-
stitute as part of the LTER program in the Luquillo Experimental Forest. Additional support
was provided by the USDA Forest Service International Institute of Tropical Forestry and
University of Puerto Rico. This manuscript draft was improved with the thoughtful reviews
and comments from Gerald Bauer, Ariel E. Lugo and Frank H. Wadsworth.

Literature Cited

Banda-Rodriguez, K., J. Weintritt, and R.T. Pennington. 2016. Caribbean dry forest net-
working: An opportunity for conservation. Caribbean Naturalist Special Issue 1:63-72.

Barker, D., D. Dodman, and D. McGregor. 2009. Caribbean vulnerability and global
change: Contemporary perspectives. Pp. 3—-19, In D. McGregor, D. Dodman, and D.
Barker (Eds.). Global Change and Caribbean Vulnerability: Environment, Economy, and
Society at Risk. University of the West Indies Press, Kingston, Jamaica. 398 pp.

Beard, J.S. 1948. The natural vegetation of the Windward and Leeward Islands. Oxford
Forest Memoirs 21:192.
Dale, V.H., L.A. Joyce, S. McNulty, and R.P. Neilson. 2000. The interplay between climate
change, forests, and disturbances. Science of the Total Environment 262(3):201-204.
DeWalt, S., K. Ickes, and A. James. 2016. Forest community and structure of sub-montane
rain forests on the island of Dominica, Lesser Antilles. Caribbean Naturalist Special
Issue 1:116-137.

Food and Agriculture Organization (FAO). 2014. International Day of Forests. Available
online at http://www.fao.org/about/who-we-are/director-gen/faodg-statements/detail/
fr/c/217820/. Accessed 17 March 2015.

10



2016 Caribbean Naturalist Special Issue No. 1
T. Heartsill Scalley and G. Gonzalez

Gonzalez, G., M.R. Willig, and R.B. Waide. 2013. Ecological-gradient analyses in a tropical
landscape: Multiple perspectives and emerging themes. Ecological Bulletins 54:13-20.

Gould, W.A., K.R. Jacobs, and M. Maldonado. 2016. The Caribbean Landscape Conserva-
tion Cooperative: A new framework for effective conservation of natural and cultural
resources in the Caribbean. Caribbean Naturalist Special Issue 1:73-86.

Headley, M. 2016. Keynote address: Forest management, climate change, and biodiversity:
Advancing an understanding of Caribbean forest dynamics and creating long-term re-
gional networks. Caribbean Naturalist Special Issue 1:18-24.

Heartsill Scalley, T., S. DeWalt, F. Korysko, G. Van Laere, K. Jacobs, S. Panka, and J.
Torres. 2016. Communication from the Information-Sharing Working Group: Agree-
ment for data-sharing among Caribbean Foresters. Caribbean Naturalist Special Issue
1:30-34.

Jacobs, K.R., L. Nicholson, B.A. Murry, M. Maldonado, and W.A. Gould. 2016. Bound-
ary organizations as an approach to overcoming science-delivery barriers in landscape
conservation: A Caribbean case study. Caribbean Naturalist Special Issue 1:87-107.

Lopez-Marrero, T., K. Yamane, T. Heartsill Scalley, and N. Villanueva Colén. 2012. The
various shapes of the insular Caribbean: Population and environment. Caribbean Studies
40(2):17-317.

Lugo, A.E. 2016. Caribbean Foresters take steps towards a network of permanent forest-
plots in the Caribbean: A meeting report. Caribbean Naturalist Special Issue 1:157-175.

Lugo, A.E., and B. Bayle. 1992. Wetlands management in the Caribbean and the role of for-
estry and wetlands in the economy: Proceedings of the 5™ Meeting of Caribbean Forest-
ers at Trinidad, and the 1% meeting of ministers of agriculture to consider the economic
role of forestry at Saint Lucia. In 5th Meeting of the Caribbean Foresters, Trinidad and
Tobago. US Department of Agriculture, Forest Service, Southern Forest Experiment
Station, Ashville, NC, USA.

Lugo, A.E., and J.L. Frangi. 2016. Long-term response of Caribbean palm forests to hur-
ricanes. Caribbean Naturalist Special Issue 1:157-175.

Lugo, A.E., R. Schmidt, and S. Brown. 1981. Tropical forests in the Caribbean. Ambio
10:318-324.

Lugo, A.E., J. Figueroa, and F.N. Scatena. 2000. Chapter 16, The Caribbean. Pp. 593-622, In
M.G. Barbour, and W.D. Billings (Eds.). North American Terrestrial Vegetation. Cam-
bridge University Press, New York, NY, USA. 724 pp.

Lugo, A.E., E.H. Helmer, and E. Santiago Valentin. 2012. Caribbean landscapes and their
biodiversity. Interciencia 37(9):705-710.

Marcano-Vega, H., C. Roberts, H. Valles, J. Andre, K. Boswell, D. Lemen, F. Liburd, C.
Lopez. 2016a. Communication from the National Forest Inventories Working Group
of the 16th Caribbean Foresters Meeting: Proposal for a regional workshop. Caribbean
Naturalist Special Issue 1:25-29.

Marcano-Vega, H., A. Lister, K.A. Megown, and C.T. Scott. 2016b. Applicability of the
Design Tool for Inventory and Monitoring (DTIM) and the Explore Sample Data Tool
for the assessment of Caribbean forest dynamics. Caribbean Naturalist Special Issue
1:35-51.

Maunder, M., A. Leiva, E. Santiago-Valentin, D.W. Stevenson, P. Acevedo-Rodriguez,
A.W. Meerow, M. Mejia, C. Clubbe, and J. Francisco-Ortega. 2008. Plant conservation
in the Caribbean island biodiversity hotspot. The Botanical Review 74(1):197-207.

McGinley, K.A. 2007. The Caribbean. In F. Cubbage, G. Galloway, E. Sills, P. MacDonagh, C.
McDermott, C. Oliver, Higa, and K Johnson (Eds.). Forests and Forestry in the Americas:
An Encyclopedia. Available online at https://sites.google.com/site/forestryencyclopedia/
Home/The%?20Caribbean. Accessed 17 March 2015.

11



2016 Caribbean Naturalist Special Issue No. 1
T. Heartsill Scalley and G. Gonzalez

McGinley, K.A. 2016. Human dynamics and forest management: A baseline assessment
of the socioeconomic characteristics of the region surrounding the El Yunque National
Forest. 2015. Caribbean Naturalist Special Issue 1:218-244.

Meléndez-Ackerman, E., J. Rojas-Sandoval, D.S. Fernandez, G. Gonzalez, H. Lopez, J.
Sustache, M. Morales, M. Garcia-Bermtudez, and S. Aragén. 2016. Associations be-
tween soil variables and vegetation structure and composition of Caribbean dry forests.
Caribbean Naturalist Special Issue 1:176—-198.

Muscarella, R., M. Uriarte, D.L. Erickson, N.G. Swenson, J.K. Zimmerman, W.J. Kress.
2016. Climate and biodiversity effects on standing biomass in Puerto Rican forests.
Caribbean Naturalist Special Issue 1:199-217.

Ponette-Gonzalez, A.G., E. Marin-Spiotta, K.A. Brauman, K.A. Farley, K.C. Weathers,
and K.R. Young. 2014. Hydrologic connectivity in the high-elevation tropics: Heteroge-
neous responses to land change. BioScience 64(2):92-104.

Rojas-Sandoval, J., E.J. Meléndez-Ackerman, J. Fumero-Caban, M. Garcia-Bermudez, J.
Sustache, S. Aragon, M. Morales-Vargas, G. Olivieri, and D.S. Fernandez. 2016. Long-
term understory-vegetation dynamics and response to ungulate exclusion in the dry for-
est of Mona Island. Caribbean Naturalist Special Issue 1:138—156.

Taylor, M.A., T.S.. Stephenson, A.A. Chen, and K.A. Stephenson. 2012. Climate change
and the Caribbean: Review and response. Caribbean Studies 40(2):169-200.

Valles, H., and C.M.S. Carrington. 2016 Forestry plots: A potentially valuable teaching
resource in undergraduate biology programs for the Caribbean. Caribbean Naturalist
Special Issue 1:52-62.

Van Laere, G., Y. Gall, and A. Rousteau. 2016. The Forest Ecosystems Observatory in Gua-
deloupe (FWI). Caribbean Naturalist Special Issue 1:108—115.

Weaver, P.L., and K.A. Gonzalez. 2005. Wildfire Management and Restoration: Proceed-
ings of the 12th Meeting of Caribbean Foresters in Puerto Rico. USDA Forest Service,
Rio Piedras, PR, USA. 85 pp.

12



