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ABSTRACT

Marxan is the most widely used software in conservation planning around the world providing spatially explicit decision
support for a range of conservation planning problems. This systematic conservation approach provides objective, transparent and
repeatable results that allow spatial visualizations of areas being considered conservation and facilitates the negotiation process with
stakeholders. This case study describes the process followed to identify major ecological important areas and define a network of
marine priorities areas in order to minimize the main threats affecting the new Puerto Rico Marine Corridor of the Northeast. Our
conservation objectives included the representation of endangered and vulnerable species and habitats. Data collected in the area
from different regional and federal agencies and academic institutions was incorporated and analyzed following expert-defined
criteria. In order to achieve feasible and efficient conservation outcomes, a detailed analysis of multiple threats and stressors was
also incorporated. Scenarios were mapped showing networks of priority areas and biodiversity hotspots based on a range of different
conservation targets. These scenarios will guide resource managers tasked with developing an integrated management plan for the
Marine Corridor of The Northeast.
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INTRODUCTION

Marxan is a conservation planning software created by researchers at the University of Queensland (Ball and Possing-
ham, 2000; Possingham et al., 2000). This software has been widely used around the world thanks to its flexibility and
efficiency. Marxan provides decision support to a range of conservation planning problems, including: design of efficient
protected areas for the conservation of marine resources and the identification of ecological important areas. This systematic
conservation approach is considered as the “best practice” because of the transparency, inclusive, defensible and repetitive
results allowing spatial visualizations of areas considered for conservation on a clearly defined problem that facilitates the
negotiation process with stakeholders.

Marxan uses site selection algorithms to achieve conservation target goals in a spatially efficient manner with minimum
costs (ie., area, threats,...). However, the use of site selection algorithms to identify priority conservation sites must not
replace the need to engage local ecological knowledge from local experts and resource users.

This study explored the potential scenarios for a network of marine priorities areas minimizing the main threats
affecting the new Puerto Rico Marine Corridor of the Northeast, and additionally, identified ecological important areas in
the region.

MATERIAL AND METHODS

Study Area

The new Puerto Rico Marine Corridor of the Northeast (PRMCN) includes five natural reserves due to the high value
of its natural resources. This area has recently been recognized as part of a Habitat Blueprint focus area for NOAA which
will promote conservation projects to protect and restore coastal habitats, and management by motoring, research, and
educational programs. The area includes important natural resources such as a bioluminescent bay, species of corals
identified as threatened or endangered under the Endangered Species Act (ESA), and sea turtle nesting areas.

Planning Units

The planning area was divided into 0.2 km® hexagonal planning units resulting in a total of 22,400 units. The 0.2 km?
planning unit size was selected to provide fine enough detail to resolve habitat within coastal features (especially within
bays and estuaries) but not exceeding the resolution of the habitat data.
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Conservation Features

Data was collected from different regional and federal
agencies and academic institutions. Expert review work-
shops were held throughout the data analysis process and
helped to set the targets and priorities. A set of conserva-
tion targets was used in the analysis (Table 1).

Table 1: List of conservation features used in the
study.
Benthic habitats
and species
Coral cover > 50%

Species

Spawning aggregation of commer-
cial fishes (31 species)

Manatee hotspots

Conch areas

Sea Turtle hotspots (3 species)

Coral cover > 10%
Hardbottom habitat
High topographic

complexity
Seagrass Sea Turtle nesting areas (3 species)
Shelf edge Mangrove areas

Shelf edge reef
Submarine canyon
Mangrove

Bird breeding

Bird hotspots
Acropora palmate
Acropora cervicornis
Agaricia lamarky
Dendrogyra cylindrus
Dichocoenia stokes
Mycetophyllia ferox
Montastrea annularis
Montastrea faveolata
Montastrea franksy
Montastrea cavernosa

In order to achieve feasible and efficient conservation
outcomes, a detailed analysis of multiple threats and
stressors was also incorporated as the cost of planning units
selected. The analyzed threats were vessel damage, coastal
infrastructure, light pollution, coral bleaching, marine-
based pollution, agricultural pollution, urban pollution and
coastal population.

RESULTS AND DISCUSSION

Preliminary scenarios were mapped showing a
network of priority areas and ecologically important areas
based on a range of different conservation targets. Scenario
1 (Figure 1) shows a network of priority areas selected by
Marxan setting the software with 4\four “lock in” conser-
vation features:

i) nesting sea turtle areas,

ii) bioluminescent bay area,

iii) endangered and threatened species of corals, and

iv) fish spawning aggregation areas.

These scenarios will guide resource managers tasked
with developing an integrated management plan for the
Marine Corridor of the Northeast.
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Figure 1. Scenario 1 provides a preliminary result of a potential network of priority areas.



