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1​ INTRODUCTION 
 
1.1​ Module Information 

●​ Focus Areas: Ecosystem-based Management 
●​ Level: Technical and Theoretical 
●​ Total Sections: 5 

 
1.2​ Module Description 
This module explores EbM as a crucial, holistic approach to managing human activities that integrates 
environmental, social, and economic considerations across entire ecosystems. The module establishes 
the rationale for EbM, emphasizing its critical role in managing cumulative impacts, addressing 
resource conflicts, and building ecosystem resilience against global stressors like climate change and 
localised stressors such as pollution. Learners will be equipped to analyze the limitations of 
conventional management and actively participate in proposing integrated, ecosystem-scale solutions 
for sustainable resource use and conservation. 
 
1.3​ Overall Learning Outcomes 
Upon successful completion of the course, learners will be able to: 

●​ Distinguish and define core terms related to EbM 
●​ Justify the necessity of EbM by explaining how it improves on customary management 
●​ Identify and analyse the core elements of EbM 
●​ Sequence and describe the phases of EbM implementation 
●​ Evaluate key EbM strategies and tools (MSP, MPAs, EBFM) based on the role that each 

tool plays  
●​ Understand the data and information requirements of EBM and approaches to acquiring 

them 
 

1.4​ Module Content Outline 
Section 1: Concepts and terminology 

●​ ecosystem approach, ecosystem approach to fisheries, integrated Coastal Zone Management, 
ecosystem-based Fisheries Management, precautionary approach, island system management 

 
Section 2: Rationale 

●​ addressing conflicts, increasing resilience, managing cumulative impacts 
 
Section 3: Core elements 

●​ ecosystem connections, appropriate spatial and temporal scales, understanding and addressing 
cumulative impacts, managing for multiple objectives, embracing change, learning and 
adapting 

 
Section 4: Implementation of EbM 

●​ visioning, planning, implementation 
 
Section 5: Key strategies and tools 

●​ Integrated Coastal Zone Management, Marine Spatial Planning (MSP), Ecosystem-based 
Fisheries Management, Marine Protected Areas (MPAs) 

 
1.5​ Estimated Time Required 
An estimate of 60 – 90 minutes per section is reasonable to ensure a deep understanding of the core 
principles. It is therefore estimated that the module should take anywhere between 5 – 8 hours to 
complete. 
 
1.6​ Assessment Strategy 
Each section includes a targeted assessment consisting of: 
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1.​ Multiple Choice: For factual recall of principles and definitions. 
2.​ Matching: For categorizing services and frameworks. 
3.​ Scenario Analysis: For applying Nexus thinking to real-world conservation challenges. 
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2​ MODULE GLOSSARY 
 
This glossary provides a comprehensive reference for the core concepts and terminologies covered in 
each section of the module. 
 
2.1​ Introduction and Rationale 

●​ Ecosystem-based Management (EbM): An integrated management approach that considers 
the entire ecosystem, including humans. The goal is to maintain an ecosystem in a healthy, 
productive, and resilient condition so it can provide the services humans want and need. 

●​ Single-Sector Management: A traditional approach that manages one resource or activity in 
isolation (e.g., managing only lobsters without considering the health of the reef they live on). 

●​ Cumulative Impacts: The total effect on the environment caused by the combined influence 
of different activities (e.g., the synergy of overfishing, climate change, and sewage runoff 
happening at once). 

●​ Resilience: The capacity of an ecosystem to absorb shocks (like a hurricane or bleaching 
event) and still maintain its basic structure and function. 

 
2.2​ Core Elements of EbM 

●​ Ecological Connectivity: The movement of organisms, nutrients, or energy between different 
habitats. In the Caribbean, this often refers to the mangrove-seagrass-reef continuum. 

●​ Human-Nature Coupling: The concept that human social and economic systems are an 
inseparable part of the natural ecosystem, rather than external to it. 

●​ Precautionary Approach: A strategy that argues that if an action has a risk of causing harm 
to the environment, management should err on the side of caution even if full scientific 
certainty is lacking. 

●​ Spatial and Temporal Scales: The physical size (spatial) and timeframes (temporal) over 
which ecological processes happen. EbM requires management to match these natural scales 
rather than just political borders. 

 
2.3​ The Implementation Process 

●​ Visioning Phase: The initial stage of implementation focused on stakeholder engagement, 
conflict resolution, and defining a shared common vision for a marine area. 

●​ Planning Phase: The technical stage involving ecosystem assessments, setting measurable 
objectives, and evaluating management options through trade-off analysis. 

●​ Implementation Phase: The active stage where management tools are applied, rules are 
enforced, and monitoring data is collected. 

●​ Adaptive Management: A learning-by-doing process where management actions are treated 
as experiments. The plan is continually updated based on results from the Monitor and 
Evaluate step. 

 
2.4​ Key Strategies and Tools 

●​ Marine Spatial Planning (MSP): A public process of analyzing and allocating the spatial 
and temporal distribution of human activities in marine areas to achieve ecological, economic, 
and social objectives. 

●​ Integrated Coastal Zone Management (ICZM): A process for the management of the coast 
using an integrated approach, regarding all aspects of the coastal zone, including geographical 
and political boundaries, in an attempt to achieve sustainability. 

●​ Ecosystem-based Fisheries Management (EBFM): An approach to fisheries that strives to 
balance diverse societal objectives by taking into account the knowledge and uncertainties 
about biotic, abiotic, and human components of ecosystems. 

●​ Bycatch Reduction Device (BRD): Any modification to fishing gear designed to reduce the 
accidental capture of non-target species (e.g., Turtle Excluder Devices). 
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2.5​ Decision Support Tools 
●​ Marxan: A decision-support software used by conservation planners to design efficient 

Marine Protected Area (MPA) networks that meet biodiversity targets at the lowest cost to 
stakeholders. 

●​ InVEST (Integrated Valuation of Ecosystem Services and Tradeoffs): A suite of software 
models used to map and value the goods and services from nature that sustain and fulfill 
human life (e.g., valuing a reef for its storm protection). 

●​ Trade-off Analysis: A decision-making process used to evaluate the gains and losses of 
different management scenarios (e.g., choosing between a new marina or a protected seagrass 
bed). 

●​ Decision Support Tool (DST): Interactive software-based systems that help decision-makers 
compile useful information from raw data and documents to identify and solve problems. 

 

4 
 



3​ SECTION 1 - CONCEPTS AND TERMINOLOGIES 
 
3.1​ Description 
This section defines the foundational frameworks and principles that underpin Ecosystem-based 
Management (EbM). Understanding these terms is essential for moving from traditional, 
sector-specific management to an integrated approach that accounts for the complexity of marine and 
coastal environments. 
 
3.2​ Learning objectives 
Upon completion of this section, learners will be able to: 

●​ Define and differentiate between the Ecosystem Approach (EA), Ecosystem-based 
Fisheries Management (EBFM), and the Ecosystem Approach to Fisheries (EAF). 

●​ Explain the Ridge-to-Reef concept as it applies to Island System Management (ISM) in 
the Caribbean context. 

●​ Identify the core components of Integrated Coastal Zone Management (ICZM) and how it 
addresses the land-sea interface. 

●​ Articulate the importance of the Precautionary Approach in decision-making when faced 
with scientific uncertainty or invasive species threats. 

●​ Analyze a Caribbean case study to identify which specific EbM framework or 
terminology is being applied to solve a management conflict. 

●​ Recognize the transboundary nature of marine ecosystems and explain why regional 
cooperation is necessary for managing shared Caribbean resources. 

 
3.3​ Content 

3.3.1​ Ecosystem Approach (EA) 
The Ecosystem Approach is the overarching strategy for the integrated management of land, water, 
and living resources. 

●​ Definition: A strategy that promotes conservation and sustainable use in an equitable way by 
treating humans and their cultural diversity as an integral component of ecosystems. 

●​ Key Focus: It shifts management from a focus on individual components (like a single 
species) to the essential structures, processes, functions, and interactions among organisms 
and their environment. 

 
Case Study: Seaweed Mariculture in Mayreau (St. Vincent and the Grenadines) 
A Caribbean example of the Ecosystem Approach is the Mayreau Seaweed Mariculture project in St. 
Vincent and the Grenadines because it illustrates a shift from traditional top-down management to a 
holistic, community-based EbM model. 
 
1. The Problem: Sectoral Failure 
Historically, Mayreau was a fishing-dependent community managed through centralized, top-down 
government regulations. Several sectoral issues led to a crisis: 
 

●​ Resource Decline: Overfishing caused a drastic drop in high-value species like Caribbean 
Spiny Lobster and Queen Conch. 

●​ User Conflict: The establishment of a national no-take Marine Protected Area (MPA) 
restricted traditional fishing grounds, creating conflict between conservation goals and local 
livelihoods. 

●​ Economic Vulnerability: Heavy reliance on seasonal tourism left the community 
economically fragile. 

 
2. The Ecosystem Approach Solution 
Instead of just increasing policing of the MPA, stakeholders adopted an approach that integrated 
ecological health with social well-being: 
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●​ Livelihood Diversification: Fishers were trained to transition into seaweed mariculture. This 

provided a low-impact, sustainable alternative to harvesting wild fish stocks. 
●​ Ecological Benefit: Unlike intensive farming, seaweed cultivation requires no fertilizers and 

provides habitat for juvenile marine life, supporting the broader reef ecosystem. 
●​ Co-Management: The project shifted power to the local community, allowing fishers to act as 

stewards of the marine space rather than just extractors. 
 
3. Why this is EbM 
This case demonstrates three core EbM principles: 
 

●​ Managing for Multiple Objectives: It balanced conservation (protecting the MPA) with 
economic development (creating new jobs). 

●​ Recognizing Human-Nature Connections: It acknowledged that the health of the reef 
depended on the economic security of the people living next to it. 

●​ Adaptive Management: The community adjusted its economic niche in response to changing 
environmental limits (the decline of lobster) and governance changes (the MPA). 

 
Other Notable Examples 

●​ Ridge-to-Reef in Jamaica (Portland Bight): This project manages land-based activities (like 
agriculture and sewage) specifically to reduce their impact on coral reefs and fisheries. It 
recognizes that marine management must start far inland to be effective. 

 
●​ Parrotfish Protection (Belize and Caribbean-wide): Rather than just managing parrotfish for 

food, they are managed as ecosystem engineers. Because they graze on algae that would 
otherwise smother coral, protecting them is a strategy for overall reef resilience. 

 

3.3.2​ Ecosystem Approach to Fisheries (EAF) 
EAF is the application of the broader Ecosystem Approach specifically to the fisheries sector. 
 

●​ Definition: An approach that strives to balance diverse societal objectives by taking into 
account the knowledge and uncertainties about biotic, abiotic, and human components of 
ecosystems and their interactions. 

●​ Core Goal: To manage fisheries within ecologically meaningful boundaries while ensuring the 
long-term provision of seafood and the health of the marine environment. 

 
Case Study: Regional Management of Queen Conch 
A primary example of the Ecosystem Approach to Fisheries (EAF) in the Caribbean is the regional 
management of the Queen Conch (Aliger gigas). Because the Queen Conch is a migratory species in 
its larval stage, drifting across the maritime boundaries of over 30 countries, managing it requires 
looking beyond national borders and single-species catch limits to consider the health of the entire 
marine ecosystem. 
 
1. Shifting from Single-Species to Ecosystem Thinking 
Traditional fisheries management often focused solely on How many conch can we harvest this year? 
The EAF approach in the Caribbean, coordinated by the Caribbean Fishery Management Council 
(CFMC) and WECAFC, shifted the focus to the broader ecological requirements: 
 

●​ Habitat Protection: Recognizing that conch depend on specific seagrass beds and algal flats 
for grazing. Management now includes protecting these habitats from degradation caused by 
runoff or anchoring. 

●​ Water Quality: Acknowledging that terrestrial pollution (sediment and chemicals) affects the 
reproductive success of the conch. 
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●​ Trophic Interactions: Understanding the conch’s role as a consumer of algae and a prey source 
for species like the Caribbean Spiny Lobster and various sea turtles. 

 
2. Key EAF Strategies Applied 
The management of this fishery incorporates several core EAF principles: 
 

●​ Minimum Meat Weight and Shell Length: Ensuring individuals reach sexual maturity before 
harvest to maintain the population's reproductive capacity. 

●​ Density-Based Management: Research showed that conch need a minimum density (e.g., 
50–100 adult conch per hectare) to successfully find mates and reproduce. EAF management 
now uses these density triggers to close seasons rather than just counting the total number of 
conch caught. 

●​ Regional Harmonization: Under the St. George’s Declaration, Caribbean nations are working 
to synchronize closed seasons. If one country allows fishing while the neighboring country is 
closed, it undermines the recovery of the shared larval pool. 

 
3. Addressing the Human Component (Social-Ecological System) 
EAF recognizes that fishers are part of the ecosystem. In countries like The Bahamas and Belize, the 
approach includes: 
 

●​ Co-management: Engaging ‘Conchservation’ groups and local fishing cooperatives in data 
collection and decision-making. 

●​ Livelihood Considerations: Balancing the need for closures with the economic reality of 
coastal communities, often by promoting alternative closed season livelihoods or diversified 
fishing targets (like invasive Lionfish). 

 
4. Why this is EAF and not just Fisheries Management 
It qualifies as an Ecosystem Approach because it: 
 

●​ Accounts for Connectivity: Recognizes that a conch harvested in one country may have 
originated as a larva in another. 

●​ Protects Critical Habitats: Moves beyond the target stock to protect the seagrass nurseries. 
●​ Uses the Precautionary Principle: Implementing stricter regulations and CITES (Convention 

on International Trade in Endangered Species) protections even when precise population data 
is difficult to obtain across vast Caribbean waters. 

 

3.3.3​ Ecosystem-based Fisheries Management (EBFM) 
While often used interchangeably with EAF, EBFM specifically emphasizes the management of the 
entire system of harvested taxa. 
 

●​ Distinction: Unlike traditional single-species management, EBFM recognizes physical, 
biological, economic, and social interactions among all fishery-related components, including 
humans. 

●​ Tool: It utilizes Ecosystem-level Reference Points (ELRPs), benchmarks for the entire 
ecosystem (such as total biomass or biodiversity levels) rather than for just one stock. 

 
Case Study: Belize’s Managed Access Program 
 
1. The Problem: The Race to Fish 
Prior to 2011, Belizean fisheries were largely open-access. This led to sectoral symptoms: 
 

●​ Declining Stocks: Lobster and conch populations were being overharvested, particularly in 
nursery areas. 
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●​ Enforcement Gaps: Illegal, Unreported, and Unregulated (IUU) fishing was rampant because 
there was no clear sense of ownership or stewardship among fishers. 

●​ Habitat Impact: Fishing pressure was high in sensitive reef areas, affecting the overall health 
of the Belize Barrier Reef. 

 
2. The EBFM Solution: Managed Access 
Belize divided its entire territorial waters into nine management areas. Under EBFM principles, the 
program shifted from just managing fish to managing the fishery system: 
 

●​ Territorial Use Rights in Fisheries (TURFs): Licensed fishers are granted access to specific 
zones (usually no more than two). This creates an incentive for fishers to protect their zone's 
ecosystem health, as they are the ones who benefit from its recovery. 

●​ Replenishment Zones (No-Take Areas): Belize expanded its no-take zones to cover 
approximately 10% of its waters. These zones protect critical habitats like mangroves and 
seagrasses, which act as ecosystem engines that replenish the fished areas through the 
spillover effect. 

●​ Fisher-Led Data Collection: Instead of relying solely on government scientists, fishers record 
their own catch data. This provides real-time information on how the ecosystem is responding 
to fishing pressure. 

 
3. Why this is EBFM 
This program is a hallmark of EBFM because it addresses the three pillars of the approach: 
 

●​ Ecological: It protects the essential fish habitat (reefs, mangroves) rather than just setting a 
catch limit for lobster. It recognizes that if the reef dies, the fishery dies. 

●​ Social/Economic: It secures livelihoods by ending the race to fish. By limiting the number of 
fishers in a zone, it ensures that those who follow the rules have a sustainable income. 

●​ Governance: it uses Co-management, where the government partners with local fishing 
cooperatives and NGOs (like the Turneffe Atoll Sustainability Association) to manage the 
resources. 

 
4. Regional Comparison: EAF vs. EBFM 

●​ EAF (Regional Queen Conch): Focuses on coordinating policy across many countries (e.g., 
matching closed seasons) to protect a shared species. 

●​ EBFM (Belize Managed Access): Focuses on managing the specific place and its entire 
community of species, habitats, and people as one unit. 

 

3.3.4​ Integrated Coastal Zone Management (ICZM) 
Also referred to as Integrated Marine and Coastal Area Management (IMCAM). 
 

●​ Definition: A participatory process for decision-making aimed at preventing, controlling, or 
mitigating adverse impacts from human activities in the coastal environment. 

●​ Integration: It manages land and sea areas as a single integrated unit, breaking down the 
barriers between different sectors like tourism, agriculture, and fishing. 

 
Case Study: The Barbados ICZM Program 
A primary Caribbean example of Integrated Coastal Zone Management (ICZM) is the national 
framework established by Barbados, which is often recognized as a regional leader in this field due to 
its long-standing Coastal Zone Management Unit (CZMU). 
 
1. The Problem: Fragile Coastal Dependencies 
Barbados faced a combination of user-user and user-environment conflicts that a sectoral approach 
could not solve: 
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●​ Tourism vs. Ecology: High-density hotel development on the south and west coasts was 
leading to beach erosion and the destruction of coral reefs. 

●​ Land-Sea Connectivity: Runoff from inland agriculture and urban sewage was polluting 
coastal waters, killing the fringing reefs that naturally protect the island from storm surges. 

●​ Economic Risk: With an economy heavily dependent on sun, sea, and sand, the loss of 
beaches represented a direct threat to national GDP. 

 
2. The ICZM Solution: A Statutory Framework 
Unlike many countries where coastal management is spread across multiple uncoordinated 
departments, Barbados created a centralized statutory authority (the CZMU) and a comprehensive 
Coastal Zone Management Plan. 
 

●​ Inter-Agency Integration: The CZMU works directly with the Town and Country Planning 
Development Office. No major coastal construction can be approved without a certificate of 
compliance from the CZMU, ensuring that new buildings do not interfere with coastal 
processes like sand movement. 

●​ Scientific Monitoring: The program uses a long-term reef monitoring and oceanographic data 
collection system to track beach profiles and water quality, allowing for evidence-based 
decision-making. 

●​ Soft and Hard Engineering: The island uses a mix of hard structures (like breakwaters and 
groynes) and soft solutions (like reef restoration and dune planting) to stabilize the shoreline 
while maintaining the ecological integrity of the coast. 

 
3. Why this is ICZM 
This program exemplifies ICZM because it moves beyond marine management to include the land-sea 
interface: 
 

●​ Vertical and Horizontal Integration: It connects local community needs with national policy 
(vertical) and links different government sectors like tourism, fisheries, and public works 
(horizontal). 

●​ Strategic Setback Lines: Barbados established coastal setback lines—fixed distances from the 
high-water mark where building is restricted. This accounts for sea-level rise and protects the 
coastal squeeze of habitats like beaches. 

●​ Public Participation: The ICZM process involves extensive public consultations, recognizing 
that fishers, hoteliers, and local residents all have a stake in how the coast is used. 

 
Other Notable Caribbean ICZM Examples 

●​ Belize (Coastal Zone Management Authority and Institute - CZMAI): Belize developed a 
national Integrated Coastal Zone Management Plan that uses spatial zoning to balance 
high-intensity development, conservation, and fishing. It is famous for using ecosystem 
service modeling to show how much money mangroves and reefs save the country in coastal 
protection. 

 
●​ Guyana (Mainstreaming ICZM): Given its low-lying coast and extensive sea defence system, 

Guyana utilizes ICZM to manage the complex relationship between agricultural drainage, 
mangrove restoration. 

3.3.5​ Precautionary Approach 
The Precautionary Approach is a fundamental principle of EbM that addresses scientific uncertainty. 
 

●​ Principle: It dictates that where there are threats of serious or irreversible damage, a lack of 
full scientific certainty should not be used as a reason for postponing cost-effective measures 
to prevent environmental degradation. 

●​ Application: In management, this means being risk-adverse and conservative when ecosystem 
limits or the impacts of human activities are not fully understood. 
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Case study: The Caribbean Lionfish Invasion 
An example of the Precautionary Approach is the management of the Invasive Lionfish (Pterois 
volitans/miles) across the region. The precautionary approach dictates that where there is a threat of 
significant environmental harm, a lack of full scientific certainty should not be used as a reason to 
delay action. In the case of the lionfish, Caribbean nations took aggressive action long before the full 
extent of the ecological damage was scientifically proven. 
 
1. The Threat of Serious or Irreversible Harm 
When lionfish first appeared in the Caribbean (first sighted in Florida in the 1980s and reaching the 
wider Caribbean by the mid-2000s), scientists did not yet have decade-long studies showing exactly 
how many native fish they would consume. However, they observed that: 
 

●​ Lionfish are voracious predators with no natural enemies in the Atlantic. 
●​ They reproduce at an alarming rate (up to 2 million eggs per year per female). 
●​ They consume over 50 species of native fish, including ecologically important grazers like 

parrotfish and commercially important species like snapper. 
 
2. Acting Despite Uncertainty 
Instead of waiting for perfect data to quantify the exact percentage of reef decline caused by lionfish, 
Caribbean nations (led by countries like The Bahamas, Belize, and Jamaica) applied the precautionary 
approach through immediate No-Regrets actions: 
 

●​ Removal Programs: Governments immediately legalized and encouraged the spearing of 
lionfish within Marine Protected Areas, where spearfishing was previously strictly prohibited. 

●​ Incentive Markets: They launched Eat 'Em to Beat 'Em campaigns to create a commercial 
market for lionfish meat, encouraging fishers to target them as a primary resource. 

●​ Regional Collaboration: Through the International Coral Reef Initiative (ICRI), nations 
shared management strategies and early-warning data, acting on the assumption that the 
invasion was a regional emergency. 

 
3. Why this is the Precautionary Approach 
 

●​ Risk Aversion: The potential cost of waiting for scientific certainty (the total collapse of coral 
reef recruitment and local fisheries) was deemed far higher than the cost of taking immediate, 
perhaps imperfect, action. 

●​ Reversed Burden of Proof: In a precautionary framework, the burden shifts. Instead of 
scientists having to prove the lionfish would destroy the reef, the invasion was treated as a 
proven threat until proven otherwise. 

●​ Adaptive Management: Because the action was taken early, managers could learn as they 
went—adjusting removal techniques and monitoring reef recovery in real-time. 

 
Other Caribbean Precautionary Examples 
 

●​ Sargassum Management: Given the uncertainty regarding the heavy metal content (like 
arsenic) in rotting Sargassum seaweed, many territories have applied the precautionary 
approach by restricting its use as fertilizer for food crops until more rigorous testing is 
completed. 

 

3.3.6​ Island System Management (ISM) 
Particularly relevant in the Caribbean context, Island System Management recognizes the intense 
ridge-to-reef connectivity in small island developing states (SIDS). 
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●​ Concept: It treats the entire island and its surrounding marine space as a single, functional 
ecosystem. 

●​ Rationale: Activities on land, such as agricultural runoff, sewage, and coastal development, 
have immediate and direct impacts on marine health (e.g., coral reefs and fisheries), requiring 
a management framework that covers both terrestrial and maritime zones. 

 
Case Study: Soufrière Marine Management Area (SMMA), Saint Lucia 
Island System Management is a specialized form of Ecosystem-based Management (EbM) tailored for 
Small Island Developing States (SIDS). It operates on the Ridge-to-Reef principle, recognizing that 
on a small island, there is no separation between terrestrial activities and marine health. 
 
1. The Problem: Total System Stress 
In the 1980s and early 90s, the town of Soufrière faced a perfect storm of interconnected issues that 
spanned land and sea: 
 

●​ Terrestrial Runoff: Deforestation and agricultural practices on the steep volcanic slopes (the 
Pitons area) caused massive soil erosion. During rains, silt smothered the coral reefs below. 

●​ User Conflicts: Competition was intense between yacht moorings, traditional pot fishers, and 
the growing scuba diving tourism industry. 

●​ Waste Management: Inadequate inland sewage treatment was leading to high bacterial counts 
in the coastal waters, affecting both public health and reef vitality. 

 
2. The ISM Solution: Integrated Governance 
The SMMA was established not just as a park, but as a management agreement that integrated various 
sectors across the entire island system. 
 

●​ Watershed to Reef Coordination: Management involves coordinating with inland agencies to 
control erosion and pollution at the source (the Ridge) to protect the marine biodiversity (the 
Reef). 

●​ Zoning for Multiple Use: The area was divided into five zones: Marine Reserves, Fishing 
Priority Areas, Recreational Areas, Yacht Mooring Areas, and Multiple Use Areas. This 
addressed the social-ecological complexity of the island. 

●​ Local Institutional Integration: The SMMA is managed by a non-profit board that includes 
representatives from the Ministry of Fisheries, the Ministry of Planning, the Tourism Board, 
and local Fishermen’s Cooperatives. This breaks down the silos that usually separate land and 
sea management. 

 
3. Why this is Island System Management 
Small Scale, Big Impact: ISM recognizes that the buffer between land and sea is almost non-existent 
in the Caribbean. A change in a mountain hiking trail in Soufrière can immediately impact a coral reef 
five miles away. 
 

●​ Social-Ecological Integration: The SMMA focuses on the human-in-the-ecosystem. It created 
Fishing Priority Areas to ensure that as tourism grew, the traditional food security of the 
island was not lost. 

●​ Managing Connectivity: It treats the coastal shelf, the fringing reefs, the seagrass beds, and 
the upland watersheds as a single, indivisible management unit. 

 
4 Key Takeaway  
In the Caribbean context, Island System Management is the practical application of the Ecosystem 
Approach where the ecosystem boundaries are defined by the physical limits of the island itself. It 
emphasizes that you cannot manage the sea without managing the land. 
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3.4​ Further Reading 

3.4.1​ Foundational Global Frameworks 
●​ CBD: The Ecosystem Approach (Description and 12 Principles): The official page from the 

Convention on Biological Diversity defining the 12 principles that guide the implementation 
of the Ecosystem Approach globally. 

●​ FAO: The Ecosystem Approach to Fisheries (EAF) Technical Guidelines: The comprehensive 
Blue Book for EAF, providing the technical definitions and operational steps for applying 
ecosystem thinking to the fishing sector. 

●​ UNEP: Taking Steps toward Marine and Coastal Ecosystem-Based Management: A core 
resource that provides a clear how-to guide for moving from theory to practice in EbM. 

 

3.4.2​ Caribbean-Specific EbM and ISM Resources 
●​ CLME+: Strategic Action Programme (SAP) for the Caribbean: A regional roadmap for the 

Sustainable Management of Shared Living Marine Resources, highlighting transboundary 
governance and the Ecosystem Approach in the Wider Caribbean. 

●​ CERMES: Island System Management (ISM) in the Caribbean: Academic and practical 
papers from the University of the West Indies focusing on the Ridge-to-Reef integration 
specific to Caribbean SIDS. 

●​ The Barbados Coastal Zone Management Plan: Access to the policy documents and 
legislative frameworks that make Barbados a regional leader in Integrated Coastal Zone 
Management. 

●​ Belize Coastal Zone Management Authority and Institute (CZMAI) Resources: Technical 
reports and the National ICZM Plan for Belize, showcasing ecosystem service modelling and 
spatial planning. 

 

3.4.3​ Scientific Journals and Technical Briefs 
●​ The Precautionary Principle in Marine Conservation (ScienceDirect): A collection of 

academic papers exploring the legal and ecological applications of the precautionary approach 
in maritime settings. 

●​ Caribbean Journal of Science: Marine Invasive Species: A platform for research on the 
Lionfish invasion and other regional ecological threats managed under the precautionary 
approach. 

 

3.4.4​ Interactive Tools 
●​ The EBM Tools Network (Octopus): An international database of software and 

decision-support tools used to implement Marine Spatial Planning and EbM globally. 
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3.5​ Assessment 
To evaluate the learning outcomes for Section 1, this assessment includes a mix of knowledge-based 
questions and a scenario-based application exercise.. 
 
Part A: Knowledge Check (Multiple Choice and Short Answer) 
1. Which of the following best describes the Ecosystem Approach as defined by the Convention on 
Biological Diversity (CBD)? 

A) A strategy focused exclusively on the protection of endangered marine mammals. 
B) A management style that prioritizes economic profit over ecological health. 
C) An integrated strategy for the management of land, water, and living resources that promotes 
conservation and sustainable use in an equitable way. 
D) A top-down government mandate that excludes local community participation. 

 
2. Explain the difference between EAF and EBFM. 
 
3. The Precautionary Approach suggests that: 

A) No action should be taken until 100% scientific certainty is achieved. 
B) Lack of full scientific certainty should not be used as a reason to postpone measures to prevent 
environmental degradation. 
C) Economic growth must always take precedence over environmental concerns. 
D) Management should only focus on species that are already extinct. 
 

4. Why is Island System Management (ISM) often referred to as a Ridge-to-Reef approach? 
(Write 2–3 sentences explaining the connectivity between terrestrial and marine environments in 
the Caribbean.) 

 
Part B: Concept Mapping 
Instructions: Match the management tool/concept to its primary Caribbean example discussed in this 
module. 
Concept Caribbean Case Study 
5. Integrated Coastal Zone Management (ICZM) A) Regional Queen Conch Management 
6. Ecosystem Approach to Fisheries (EAF) B) Invasive Lionfish removal programs 
7. Precautionary Approach C) Barbados Coastal Zone Management Unit 
8. Island System Management (ISM) D) Belize Managed Access Program 
9. Ecosystem-based Fisheries Management 
(EBFM) 

E) Soufrière Marine Management Area 
(SMMA) 

 
Part C: Application Scenario (Short Essay) 
Scenario: A Caribbean island is seeing a significant decline in its coral reef health. The Fisheries 
Department wants to ban all parrotfish harvesting. The Tourism Department wants to build a new 
large-scale resort near the best dive sites. The Ministry of Agriculture is encouraging farmers on the 
hillsides above the reef to use more fertilizer to increase crop yields. 
 
10. Task: Using the terminology learned in Section 1, describe how an Integrated Coastal Zone 
Management (ICZM) approach would handle this situation differently than if each department acted 
alone. In your answer, incorporate at least three terms from this section (e.g., cumulative impacts, 
societal choice, ridge-to-reef, or precautionary approach). 
 
3.6​ Answer Key 
Answer 1: c) 
Answer 2: EAF is the application of the Ecosystem Approach specifically to the fisheries sector, 
balancing societal objectives with ecological health. EBFM is the specific management of the entire 
functional system of harvested taxa, often using ecosystem-level reference points rather than 
single-stock limits. 

13 
 



Answer 3: B 
Answer 4: ISM is Ridge-to-Reef because on small islands, terrestrial activities (like farming or 
construction) have immediate, direct impacts on the marine environment due to the lack of physical 
distance and high ecological connectivity. 
Answer 5: C 
Answer 6: A 
Answer 7: B 
Answer 8: E 
Answer 9: D 
Answer 10: There isn't a single right answer, as it is designed to test the learner's ability to synthesize 
several concepts. However, the Assessment Rubric and Model Points provided in the table below 
could be utilised as a guide. 
 
Criteria Developing (1-2 pts) Proficient (3-4 pts) Mastery (5 pts) 

Use of Terminology Uses 0-1 terms from 
the section correctly. 

Uses 2-3 terms 
correctly to describe 
the situation. 

Uses 4+ terms 
accurately (e.g., 
Ridge-to-Reef, Societal 
Choice, Cumulative 
Impacts). 

Integration Logic 
Treats the issues as 
separate problems for 
separate departments. 

Recognizes some 
connections between 
land runoff and reef 
health. 

Demonstrates a clear 
understanding of how 
terrestrial, coastal, and 
marine sectors must 
coordinate. 

Solution Focus 
Proposes a 
single-sector solution 
(e.g., Just ban fishing). 

Proposes a 
compromise between 
two sectors. 

Proposes a 
multi-sector 
framework (e.g., 
zoning or integrated 
planning). 
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4​ SECTION 2 – RATIONALE 
 
4.1​ Description 
This section explores why the shift from traditional management to Ecosystem-based Management 
(EbM) is not just a preference but a necessity for the Caribbean. By understanding the limitations of 
sectoral management, we can better appreciate how EbM builds resilience and manages the complex 
realities of marine environments. 
 
4.2​ Learning Objectives 
Upon completion of this section, learners will be able to: 

●​ Contrast traditional sectoral management with Ecosystem-based Management (EbM) to 
explain how the latter reduces siloed decision-making. 

●​ Identify and categorize common user-user and user-environment conflicts within a Caribbean 
coastal context. 

●​ Explain the concept of ecological resilience and justify how EbM acts as an insurance policy 
for marine biodiversity and the Blue Economy. 

●​ Analyze the role of cumulative impacts in ecosystem decline, moving beyond the 
identification of single, isolated stressors. 

●​ Evaluate the limitations of customary top-down management models in favor of participatory 
and adaptive governance structures. 

●​ Articulate the economic rationale for EbM by linking the health of ecosystem services to 
regional financial stability and storm protection. 

 
4.3​ Content 

4.3.1​ Addressing Conflicts 
Marine spaces are increasingly crowded. Traditional management often operates in silos, where the 
Fisheries department, Tourism board, and Port Authority make decisions independently. This leads to 
two primary types of conflicts: 
 

●​ User-User Conflicts: Occur when one human activity interferes with another. 
o​ Example: Large cruise ships anchoring in areas traditionally used by artisanal fishers 

for setting traps. 
●​ User-Environment Conflicts: Occur when human activities degrade the ecosystem services 

that other sectors depend on. 
o​ Example: A hotel removing mangroves to create a sandy beach, which destroys the 

nursery habitat for the very fish species that support local catch-and-release 
fly-fishing tourism. 

 

4.3.2​ Increasing Resilience 
Resilience is the capacity of an ecosystem to absorb shocks, such as hurricanes, coral bleaching, or oil 
spills, and still maintain its core functions. 
 

●​ The Insurance Policy: Healthy, biodiverse ecosystems act as natural insurance. A reef with a 
full suite of herbivores (like parrotfish and urchins) is more likely to recover from a bleaching 
event because those species keep algae from overgrowing the dead coral skeletons, allowing 
new coral larvae to settle. 

●​ Economic Resilience: In the Caribbean, the Blue Economy depends on ecosystem health. 
EbM focuses on maintaining the Ecosystem Services (estimated at over USD 15,000/ha per 
year for healthy reefs) that provide food, coastal protection, and carbon sequestration. 
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4.3.3​ Managing Cumulative Impacts 
Perhaps the greatest failure of traditional management is the death by a thousand cuts scenario. 
Traditional management looks at impacts in isolation; EbM looks at them together. 

●​ Single-Sector View: A fishery manager sees that fish stocks are down and blames overfishing. 
●​ EbM/Cumulative View: An EbM manager sees that fish stocks are down because of a 

combination of: 
o​ Overfishing (direct pressure). 
o​ Nutrient Runoff from nearby farms causing algae blooms (indirect pressure). 
o​ Warming Waters from climate change (global pressure). 
o​ Habitat Loss from coastal construction (structural pressure). 

 
By acknowledging cumulative impacts, EbM allows for more effective interventions, such as reducing 
land-based pollution to give a stressed fishery the breathing room it needs to recover from climate 
events. 
 

4.3.4​ Moving Beyond Customary Top-Down Management 
The rationale for EbM also includes a shift in governance. Customary management was often: 

●​ Top-Down: Rules were made in a central capital without local input. 
●​ Static: Rules remained the same for decades, regardless of environmental changes. 
●​ Reactive: Action was only taken after a stock collapsed. 
 

EbM replaces this with: 
●​ Participatory Governance: Involving the people who live in and rely on the ecosystem in the 

decision-making process. 
●​ Adaptive Management: Using a learning by doing approach where policies are adjusted based 

on monitoring data. 
●​ Proactive Planning: Identifying potential threats before they lead to ecosystem failure. 

 

4.3.5​ Learning Activity: The Chain Reaction 
1.​ Identify a single threat common in your area (e.g., New Coastal Resort Construction). 
2.​ Map the secondary impacts: How does it affect water quality? Mangroves? Local fishers? 
3.​ Identify the sectors involved: Which government departments would need to talk to each 

other to manage this cumulatively? (e.g., Planning, Environment, Fisheries, Tourism). 
 
4.4​ Further Reading 

4.4.1​ Foundational Rationale and Global Perspectives 
●​ UNEP: Why Ecosystem-based Management?: A concise overview from the United Nations 

Environment Programme explaining the shift from single-sector management to a holistic 
approach to maintain ecosystem services. 

●​ Scientific American: The Tragedy of the Commons: Garrett Hardin’s classic essay which 
provides the fundamental rationale for why unmanaged, open-access resources (like many 
Caribbean fisheries) lead to ecosystem collapse. 

●​ Millennium Ecosystem Assessment: Ecosystems and Human Well-being: The landmark 
report that established the link between healthy ecosystems and human well-being, providing 
the economic and social rationale for EbM. 

 

4.4.2​ Resilience and Cumulative Impacts 
●​ The Resilience Alliance: Key Concepts: An exploration of ecological resilience, thresholds, 

and regime shifts—essential for understanding why EbM focuses on the health of the system 
rather than just catch numbers. 
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●​ NOAA: Addressing Cumulative Impacts in Marine Management: A technical brief explaining 
how to move beyond evaluating single projects to assessing the total impact of multiple 
human activities on a coastal area. 

●​ Managing for Resilience (The Nature Conservancy): A practical guide for marine managers 
on how to build resilience into coral reef management, particularly in the face of climate 
change. 

 

4.4.3​ Caribbean-Specific Rationales 
●​ World Bank: The Blue Economy in the Caribbean: This report outlines the economic rationale 

for EbM in the region, quantifying the value of Caribbean marine resources and the cost of 
inaction. 

●​ CANARI: Managing Ecosystem Services in the Caribbean: A policy brief from the Caribbean 
Natural Resources Institute that explores why participatory governance is a key rationale for 
effective management in the region. 

●​ Climate Change and the Caribbean (CCCCC): Reports from the Caribbean Community 
Climate Change Centre that detail the specific regional stressors (hurricanes, sea-level rise) 
that make the EbM rationale for resilience urgent. 

 

4.4.4​ Video and Media 
●​ Video: The Importance of Marine Ecosystem-Based Management (COMPASS): A short, 

high-level visualization of how EbM helps navigate the crowded ocean and balance 
competing interests. 
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4.5​ Assessment 
This assessment is designed to evaluate the learner's understanding of the Rationale for 
Ecosystem-based Management, focusing on why integrated approaches are necessary to address the 
limitations of traditional management. 
 
Part A: Knowledge and Comprehension 
Distinguishing Conflicts 
Provide one real-world Caribbean example for each of the following conflict types: 
 
1. User-User Conflict: _________________________________________________ 
 
2. User-Environment Conflict: _________________________________________ 
 
3. In the context of EbM, why is a reef with high biodiversity considered more resilient than a 
degraded reef when facing a hurricane? 

A) It is physically heavier and cannot be moved by waves. 
B) It possesses functional redundancy, allowing it to maintain ecosystem services even if some 
species are lost. 
C) It is further away from the shore. 
D) It is protected by international laws. 

 
4. Which statement best describes Cumulative Impacts? 

A) The impact of a single fishing vessel over the course of one year. 
B) The total effect on an ecosystem resulting from the incremental impacts of multiple past, present, 
and future human activities combined. 
C) The physical weight of sediment landing on a coral reef. 
D) The financial cost of repairing a damaged mangrove forest. 

 
Part B: Comparative Analysis 
Instructions: Complete the table below to contrast Traditional Sectoral Management with 
Ecosystem-based Management (EbM). 
Feature Traditional Management Ecosystem-based Management 
Primary Focus Single species or sector Entire ecosystem (including humans) 
5. Decision Making Top-down / Siloed  
6. Response to Change  Adaptive / Learning by doing 
7. Management Goals Short-term resource extraction  
8. Handling Threats Isolated view of stressors  

 
Part C: Critical Thinking Scenario 
The Case of Blue Bay: The community of Blue Bay is experiencing a massive Sargassum seaweed 
invasion. 

●​ The Tourism Sector wants to use heavy machinery to clear the beaches immediately. 
●​ The Fisheries Sector is worried the heavy machinery will crush sea turtle nests and destroy 

the beach profile. 
●​ The Ministry of Public Works is worried about the smell affecting residents but has no budget 

for specialized removal. 
Task: 

9.​ Identify the cumulative impacts if the Tourism Sector proceeds with heavy machinery without 
consulting other sectors. 

10.​ Using the Rationale for EbM, justify why a sectoral response (each department acting alone) 
would likely fail Blue Bay in the long term. 

11.​ Suggest one Adaptive Management step the community could take to address the seaweed 
while protecting the beach's resilience. 
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4.6​ Answer Key 
●​ Answer 1: e.g., Jet skis in a traditional fishing area 
●​ Answer 2: e.g., Sewage runoff from a resort killing the reef that protects the resort's beach 
●​ Answer 3: B 
●​ Answer 4: B 
●​ Answer 5: Participatory / Cross-sectoral 
●​ Answer 6:  Static / Reactive 
●​ Answer 7: Long-term sustainability and ecosystem services 
●​ Answer 8: Cumulative / Holistic view 
●​ Answer 9: Students should identify that machinery + seaweed + habitat loss creates a greater 

impact than just the seaweed alone (e.g., increased erosion). 
●​ Answer 10:  Students should explain that siloed decisions solve one problem (clean beach) 

while creating three others (lost turtles, eroded sand, angry fishers). 
●​ Answer 11: e.g., Implementing a pilot program for manual removal or floating barriers and 

monitoring the impact on turtle nesting before scaling up. 
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5​ SECTION 3 – CORE ELEMENTS 
 
5.1​ Description 
This section breaks down the DNA of Ecosystem-based Management. These core elements represent 
the shift in mindset required to manage complex marine environments. Unlike traditional 
management, which treats parts of the ocean as isolated pieces, EbM focuses on the relationships 
between those pieces. 
 
5.2​ Learning Objectives 
Upon completion of this section, learners will be able to: 

●​ Analyze ecological connectivity by describing how biological and physical processes link 
different habitats (e.g., mangroves, seagrasses, and coral reefs) within a marine seascape. 

●​ Determine appropriate management scales by aligning administrative boundaries with the 
spatial and temporal scales of natural ecosystem processes. 

●​ Evaluate synergistic effects resulting from cumulative impacts and explain how multiple 
stressors can lead to ecosystem tipping points. 

●​ Design an adaptive management cycle that incorporates monitoring and evaluation to allow 
management strategies to evolve as new information becomes available. 

●​ Demonstrate the human-nature coupling by identifying the social and economic connections 
that make human communities an integral part of the ecosystem. 

 
5.3​ Content 

5.3.1​ Ecosystem Connections 
The most fundamental element of EbM is recognizing that nothing in nature exists in a vacuum. 
 

●​ Ecological Connectivity: Understanding how energy, nutrients, and species move between 
habitats. For example, mangroves, seagrass beds, and coral reefs are often managed as a 
single seascape because fish migrate between them at different life stages. 

●​ Human-Nature Coupling: EbM views humans as part of the ecosystem, not separate from it. 
Social and economic activities (like a village’s reliance on a specific reef for food) are 
considered connections just as much as biological ones. 

 
Case Study: The Nursery-to-Reef Migration in Belize 
In the Belize Barrier Reef system, ecological connectivity is not just a concept but a biological engine 
that powers the entire fishery. 
 
1. Mangroves: The Nursery 

●​ Many of the Caribbean’s most important fish species, such as the Schoolmaster Snapper and 
the Great Barracuda, begin their lives in the tangled roots of red mangroves. These roots 
provide a predator-free zone and a rich food supply of small invertebrates. Without these 
mangroves, juvenile mortality rates would skyrocket. 

 
2. Seagrass Beds: The Corridor 

●​ As these fish grow, they migrate from the mangroves into adjacent seagrass beds (like those 
found in the Turneffe Atoll). The seagrass acts as a stepping stone or corridor. It provides 
cover for larger juveniles and serves as a vital feeding ground where fish gain the energy 
needed for their final move to the open reef. 

 
3. Coral Reefs: The Adult Habitat 

●​ Once they reach maturity, these fish move to the outer coral reefs to live and spawn. Studies 
in the Caribbean have shown that reefs adjacent to healthy mangroves can have double the 
biomass of fish compared to reefs where mangroves have been cleared. 
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4. Why this is a Core Element of EbM: 
●​ Connectivity in Management: In a traditional management model, a Mangrove Protection Act 

and a Fisheries Management Plan might be handled by two different departments with no 
communication. 

●​ The EbM Approach: Under EbM, managers recognize that protecting the reef is useless if you 
destroy the mangroves, as you are essentially cutting off the pipeline of new fish. This is why 
Belize’s Integrated Coastal Zone Management Plan and its Marine Protected Areas (MPAs) 
often include all three habitats within a single management boundary to ensure this life-cycle 
connectivity remains intact. 

 

5.3.2​ Appropriate Spatial and Temporal Scales 
Management must match the scale of the natural processes it aims to protect. 
 

●​ Spatial Scale: Management boundaries should be based on ecological borders (like a 
watershed or a coral reef complex) rather than just political or administrative lines. 

●​ Temporal Scale: Nature operates on different clocks. While a political term might be 5 years, 
a coral reef may take 30 years to recover from a storm. EbM sets long-term objectives that 
account for these slow biological cycles. 

 

5.3.3​ Understanding and Addressing Cumulative Impacts 
As discussed in the Rationale section, EbM recognizes that the sum is greater than the parts. 
 

●​ Synergistic Effects: Multiple stressors can interact to create a larger problem. For example, a 
reef might survive slightly warmer water, and it might survive a bit of overfishing, but when 
both happen together, the reef may collapse into an algal-dominated state. EbM tools are 
designed to identify these tipping points. 

 
Case study: The North Sound, Cayman Islands 
In this area, the ecosystem is not facing just one problem, but a stack of stressors that interact with 
each other. An EbM approach is required because managing any single one of these issues in isolation 
would fail to save the lagoon. 
 
1. Identifying the Layered Stressors 
The North Sound is a large, shallow lagoon protected by a barrier reef, containing vital mangroves 
and seagrasses. It faces multiple, simultaneous pressures: 
 

●​ Coastal Development (Physical Stress): Extensive canal dredging and mangrove clearing for 
luxury real estate directly remove nursery habitats. 

●​ Heavy Tourism (Direct Biological Stress): Thousands of visitors daily visit Stingray City. 
This leads to physical damage from boat anchors and changes in the natural behavior and diet 
of the stingray population. 

●​ Pollution (Chemical Stress): Runoff from fertilizers on nearby golf courses and nutrient 
loading from aging septic systems seep through the porous limestone into the sound, 
triggering algae blooms. 

●​ Climate Change (Global Stress): Rising sea temperatures cause coral bleaching on the 
protective barrier reef, which reduces its ability to break waves, leading to more erosion 
inside the sound during storms. 

 
2. How these impacts are Synergistic 
In the North Sound, these impacts are synergistic, meaning the total damage is greater than the sum of 
the parts: 
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●​ The mangroves are already stressed by rising sea levels. When you add nutrient pollution 
from golf courses, the mangroves become even more vulnerable to pests and diseases. 

●​ The seagrass is being scarred by boat propellers. Because the water is cloudier due to 
dredging silt, the seagrass cannot get enough sunlight to grow back, leading to a permanent 
loss of habitat. 

 
3. The EbM Response: Addressing the Full Picture 
The Cayman Islands’ National Conservation Council and the Department of Environment use an 
ecosystem-based approach to address these cumulative impacts: 
 

●​ Species-specific rules + Habitat protection: They don't just protect the stingrays; they also 
strictly regulate the Marine Parks and Replenishment Zones that encompass the seagrass beds 
the rays rely on. 

●​ Environmental Impact Assessments (EIAs): When a new developer wants to build a canal, the 
government no longer looks at just that one dock. They must evaluate the cumulative impact 
of that dock plus all the existing docks in the sound to see if the ecosystem has reached its 
tipping point. 

●​ Managing the Land-Sea Interface: There is an increasing focus on improving inland 
wastewater treatment and creating buffer zones to prevent fertilizer runoff from reaching the 
water, acknowledging that reef health depends on land management. 

 
4. Why this is a Core Element of EbM: 

●​ Beyond Single-Species: It moves from managing a fishery to managing a seascape. 
●​ Precautionary Limits: It recognizes that the ecosystem has a limited carrying capacity and that 

adding one more stressor (like a new cruise pier or marina) might be the last straw that causes 
the entire sound to collapse. 

 

5.3.4​ Managing for Multiple Objectives 
EbM rejects the idea that we must choose only between conservation and development. 
 

●​ Trade-off Analysis: This involves explicitly acknowledging that a single area cannot be 
everything to everyone. EbM uses tools like Marine Spatial Planning to balance diverse goals, 
such as food security, renewable energy (offshore wind), biodiversity protection, and tourism, 
within the same ecosystem framework. 

 
Case study: The Belize National ICZM Plan 
A practical Caribbean example of Managing for Multiple Objectives is the development and 
implementation of the Belize Integrated Coastal Zone Management (ICZM) Plan. In this case, the 
government had to move away from prioritizing a single sector (like tourism or fishing) to a model 
that balances diverse, and often competing, national goals within the same geographic space. 
 
1. Identifying the Competing Objectives 
Belize's coastal zone is the heart of its economy, but different stakeholders have objectives that often 
clash: 
 

●​ Economic Development (Tourism): Objective to build hotels, marinas, and cruise terminals to 
increase GDP and employment. 

●​ Food Security (Fisheries): Objective to maintain healthy populations of lobster, conch, and 
finfish for local consumption and export. 

●​ Biodiversity Conservation: Objective to protect the Belize Barrier Reef (a UNESCO World 
Heritage site) and its associated mangroves and seagrasses. 

●​ Coastal Protection: Objective to maintain natural barriers (reefs and mangroves) that protect 
inland communities from hurricane storm surges. 
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2. The EbM Solution: Trade-off Analysis and Spatial Zoning 
Instead of allowing first-come, first-served development, Belize used Marine Spatial Planning (MSP) 
to manage for all these objectives simultaneously: 
 

●​ Informed Scenarios: Planners used software to create different future versions of the coast. 
They compared a Conservation-led scenario, a Development-led scenario, and an Informed 
Management scenario. 

●​ Finding the Balance: The final plan chose the Informed Management scenario, which 
strategically placed high-development zones near existing infrastructure while designating 
Replenishment Zones and Protection Zones in areas of high ecological value. 

●​ Quantifying Ecosystem Services: The plan was unique because it mapped the dollar value of 
the reefs and mangroves. By showing that mangroves provide USD $395 million annually in 
coastal protection, it became easier to justify the objective of Conservation to stakeholders 
who were only focused on Development. 

 
3. Why this is a Core Element of EbM 

●​ Explicit Trade-offs: It acknowledges that we cannot have 100% development and 100% 
pristine wilderness in the same spot. EbM provides the framework to decide where each 
objective takes priority. 

●​ Stakeholder Equity: The process involved Coastal Advisory Committees made up of fishers, 
tour operators, and local residents. This ensured that the Societal Choice (a key EbM 
principle) reflected the needs of all users, not just the most powerful ones. 

●​ Synergy: By managing for multiple objectives, Belize found win-win solutions. For example, 
protecting mangroves (Conservation objective) also protects juvenile fish (Fisheries 
objective) and reduces storm damage to hotels (Tourism/Infrastructure objective). 

 
4. Result 
The Belize ICZM Plan is one of the few in the world that successfully integrated multiple objectives 
into a legally recognized spatial framework, ensuring that the development of the Blue Economy does 
not come at the expense of the natural capital that sustains it. 

5.3.5​ Embracing Change, Learning, and Adapting 
Ecosystems are dynamic and unpredictable. EbM moves away from set it and forget it policies. 
 

●​ Adaptive Management: This is often described as learning by doing. It treats management 
actions as experiments. 

●​ The Cycle: 1. Plan based on current knowledge. 2. Implement the management action. 3. 
Monitor the ecosystem's response. 4. Evaluate the data. 5. Adjust the plan based on what was 
learned. 

 

5.3.6​ Learning Activity: Scaling Management 
Exercise: Think of a local marine resource (e.g., a specific bay or a fish stock). 

1.​ Define its Ecological Scale (Where does the water come from? Where do the fish spawn?). 
2.​ Define its Administrative Scale (Who has the legal power to manage it?). 
3.​ Identify the Gap: Does the legal boundary cover the entire ecological area? If not, what core 

elements of EbM are missing? 
 
5.4​ Further Reading 

5.4.1​ Ecological Connectivity and Seascape Management 
●​ IUCN: Guidelines for Conserving Connectivity through Marine Protected Areas: A 

comprehensive guide on how to design management boundaries that reflect the biological 
movements of species between mangroves, seagrasses, and reefs. 
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●​ The Nature Conservancy: Marine Spatial Planning and Connectivity: Insights into how spatial 
data is used to map the highways of the ocean to ensure ecological links remain intact during 
coastal development. 

 

5.4.2​ Spatial and Temporal Scales 
●​ The Ecosystem Approach (CBD Principle 7: Spatial and Temporal Scales): The foundational 

explanation of why management must match the scale of the natural processes it protects, 
rather than just administrative borders. 

●​ Marine Scotland: A Guide to Marine Planning Scales: A practical look at how governments 
manage different scales, from local Inshore plans to international Offshore transboundary 
agreements. 

 

5.4.3​ Addressing Cumulative Impacts and Synergies 
●​ European Commission: Guidelines for the Assessment of Indirect and Cumulative Impacts: 

While focused on the EU, this technical manual provides the universal methodology for 
identifying synergistic effects where multiple small impacts lead to a large ecosystem shift. 

●​ Ocean Health Index: Cumulative Human Impacts: An interactive resource mapping how 
various pressures (pollution, fishing, climate change) combine to affect the overall health 
scores of the world’s oceans. 

 

5.4.4​ Managing for Multiple Objectives and Trade-offs 
●​ The MSP Challenge (Simulation Game): An innovative, game-based learning tool used by 

professionals to practice balancing competing objectives (like wind farms vs. fisheries) in a 
simulated marine environment. 

●​ UNESCO: Marine Spatial Planning - A Step-by-Step Approach: The gold standard guide for 
managing multiple objectives through spatial zoning and stakeholder trade-off analysis. 

 

5.4.5​ Adaptive Management and Learning 
●​ The CMP Open Standards for the Practice of Conservation: The industry standard for the 

Plan-Do-Check-Act cycle, providing templates and software tools for adaptive management. 
●​ Reef Resilience Network: Adaptive Management for Coral Reefs: A Caribbean-relevant 

resource focused on how managers can adjust their strategies in real-time as they learn from 
monitoring data. 

 

5.4.6​ Caribbean Case Study Deep-Dives 
●​ The Belize Integrated Coastal Zone Management Plan (Full Document): A deep dive into 

how Belize successfully mapped ecosystem services to balance development, fishing, and 
conservation objectives. 

●​ The Soufrière Marine Management Area (SMMA) Success Story: A retrospective look at how 
one of the Caribbean's oldest integrated management areas uses zoning to resolve user-user 
conflicts. 
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5.5​ Assessment 
This assessment is designed to evaluate the learner’s ability to identify and apply the Core Elements 
of Ecosystem-based Management, specifically focusing on connectivity, scale, and the integration of 
multiple objectives. 
 
Part A: Identifying Core Elements 
1. Which of the following is an example of ecological connectivity that should be considered in an 
EbM plan? 

A) The migration of juvenile snappers from mangrove roots to offshore coral reefs. 
B) the physical movement of plastic pollution from a beach to the open ocean. 
C) The flow of nitrogen-rich runoff from a hillside farm into a seagrass bed. 
D) All of the above. 
 

2. In EbM, Appropriate Scales means that management boundaries should primarily be determined 
by: 

A) Political borders and election cycles. 
B) The distance a patrol boat can travel in one day. 
C) Ecological boundaries, such as the extent of a watershed or a larval dispersal range. 
D) The size of the nearest urban center. 
 

3. A synergistic effect in cumulative impact management occurs when: 
A) Two different stressors cancel each other out. 
B) The combined impact of multiple stressors is greater than the sum of their individual parts. 
C) Only one department is responsible for managing a resource. 
D) An ecosystem remains unchanged despite human activity. 

 
Part B: Short Answer and Diagram Analysis 
4. List the five stages of the Adaptive Management cycle in the correct order and briefly explain why 
the Monitor phase is critical to the Adjust phase. 
 
5. Provide one example of how a social or economic connection is just as vital to an EbM plan as a 
biological connection. 
 
Part C: Application Exercise (Trade-off Analysis) 
Scenario: The Green Island Development A Caribbean island has received a proposal for a large 
offshore wind farm. 

●​ Objective A (Energy): Provide 80% of the island's power via renewable energy. 
●​ Objective B (Fisheries): Protect the traditional bottom-trawling grounds located in the same 

area. 
●​ Objective C (Conservation): Protect a known migratory route for humpback whales that 

passes through the proposed site. 
 
Task: As an EbM manager, you must perform a trade-off analysis. 

6.​ Identify the Multiple Objectives at play. 
7.​ Propose a Spatial Scale solution (zoning) that could potentially satisfy parts of all three 

objectives. 
8.​ Identify one Cumulative Impact that might arise if the wind farm is built without considering 

the existing shipping traffic in the area. 
 
 
5.6​ Answer Key 

●​ Answer 1: D 
●​ Answer 2: C 
●​ Answer 3: B 
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●​ Answer 4: Plan, Implement, Monitor, Evaluate, Adjust. The Monitor phase is critical because 
it provides the data (evidence) needed to know if the current plan is working; without it, any 
Adjustment would be a guess rather than an informed decision. 

●​ Answer 5: Example: A local community’s reliance on a reef for food security. If management 
excludes them, illegal fishing may increase, breaking the social link and causing the 
ecological plan to fail. 

●​ Answer 6: Must list Energy, Fisheries, and Conservation. 
●​ Answer 7: e.g., Seasonal zoning (stopping turbines during whale migration) or Co-location 

(allowing certain types of fishing near turbines but not others). 
●​ Answer 8: e.g., The noise from the wind farm plus the noise from existing ships might exceed 

the noise threshold for whales, even if neither alone would be fatal. 
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6​ SECTION 4 – IMPLEMENTATION OF EBM 
 
6.1​ Description 
This section moves from theory to practice, detailing the cyclical journey of putting Ecosystem-based 
Management into action. Learners will explore the three-stage roadmap of Visioning, Planning, and 
Implementation, moving away from static, one-size-fits-all rules toward a dynamic Adaptive 
Management framework. 
 
6.2​ Learning Objectives 
Upon completion of this section, learners will be able to: 

●​ Sequence the three primary phases of EbM implementation: Visioning, Planning, and 
Implementation. 

●​ Identify the key activities of the Visioning Phase, including stakeholder mapping and the 
development of a shared common vision. 

●​ Articulate the technical requirements of the Planning Phase, such as conducting ecosystem 
assessments and performing trade-off analyses between competing objectives. 

●​ Explain the role of Monitoring and Evaluation as the essential link between active 
management and the adaptive adjust step. 

●​ Critique the move from static to adaptive management, using Caribbean examples to show 
how management plans evolve in response to new ecological or social data. 

●​ Analyze the success factors of EbM implementation in a Caribbean context, such as 
self-financing mechanisms (Saint Lucia) or international market certification (Guyana). 

●​ Design a basic implementation roadmap for a local marine area that incorporates the 
Plan-Do-Check-Act cycle. 

 
6.3​ Content 
Implementing Ecosystem-based Management is a cyclical and iterative process. It moves away from 
one-off projects toward a continuous management loop. Based on the foundational sources, the 
implementation of EbM is typically divided into three overarching phases: Visioning, Planning, and 
Implementation. 

6.3.1​ The Visioning Phase 
Before technical planning begins, a foundation must be built. This phase is about setting the stage and 
ensuring the process is socially and politically grounded. 
 

●​ Identify Key Concerns and Stakeholders: Who uses the ecosystem, and what are the primary 
threats? This involves mapping out everyone from local fishers and hotel owners to 
government agencies and NGOs. 

●​ Build Participation: Establishing a collaborative environment where stakeholders feel their 
input is valued. This is where Societal Choice is first exercised. 

●​ Establish a Common Vision: Creating a high-level goal that everyone can agree on (e.g., A 
healthy reef system that supports sustainable tourism and local food security). 

 

6.3.2​ The Planning Phase 
This phase is technical and analytical. It involves moving from a broad vision to specific, actionable 
strategies. 
 

●​ Assess the Ecosystem: Gathering data on the current state of the environment. This includes 
identifying critical habitats (mangroves, seagrasses, reefs), biodiversity hotspots, and current 
levels of human impact. 

●​ Set Strategic Objectives: Defining what success looks like in measurable terms (e.g., Increase 
coral cover by 10% over five years or Reduce nutrient runoff by 20%). 
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●​ Evaluate Management Options: Comparing different tools (like MPAs, fishing quotas, or 
wastewater regulations) to see which combination best addresses the cumulative impacts 
identified. 

●​ Develop a Management Plan: Formalizing the spatial boundaries, rules, and responsibilities of 
each agency and stakeholder group. 

 

6.3.3​ The Implementation Phase 
This is where the plan is put into action. It is characterized by active management and constant 
feedback. 
 

●​ Apply Management Tools: Executing the strategies decided in the planning phase, such as 
enforcing no-take zones or installing silt fences to prevent construction runoff. 

●​ Monitoring and Evaluation: This is the most critical part of implementation. Managers must 
collect data to see if the actions are actually meeting the strategic objectives. 

●​ Adaptive Management (The Adjust Step): If monitoring shows that a strategy is not working 
(e.g., fish stocks aren't recovering), the plan must be adapted. This turns the implementation 
process into a learning loop. 

 
Case study: The Management of the Seabob Fishery in Guyana 
This case is particularly relevant because it demonstrates how a country can move from managing a 
single high-value species to an integrated, ecosystem-based approach that involves international trade 
standards, regional biology, and multi-sectoral planning. 
 
1. Phase 1: The Visioning Phase 
The Goal: Securing Livelihoods through Sustainability 
 
The Atlantic seabob (Xiphopenaeus kroyeri) is a small shrimp that is Guyana’s most important 
commercial fishery. By the late 2000s, there was a growing realization that the old way of 
fishing—unregulated and focused only on volume—was threatening the long-term viability of the 
industry and its access to lucrative European markets. 
 

●​ Identifying Stakeholders: The process brought together the Guyana Association of Trawler 
Owners and Seafood Processors (GATOSP), artisanal fishers, the Ministry of Agriculture’s 
Fisheries Department, and international partners like the FAO. 

●​ Building Participation: A Seabob Working Group was established to ensure that the 
large-scale industrial fleet and the artisanal fishers were both at the table. 

●​ The Common Vision: The stakeholders agreed on a vision of achieving Marine Stewardship 
Council (MSC) Certification, which required proving that the fishery was managed 
sustainably within a healthy ecosystem. 

 
2. Phase 2: The Planning Phase 
The Goal: Developing an Ecosystem-Based Management Plan 
 
Guyana moved away from just counting shrimp to looking at the entire mudbank ecosystem where the 
seabob lives. 
 

●​ Ecosystem Assessment: Scientists mapped the shelf area to understand the relationship 
between the seabob and the massive freshwater/sediment plumes from the Amazon and 
Essequibo rivers. 

●​ Setting Strategic Objectives: Objectives were set not just for shrimp volume, but for Bycatch 
Reduction. A major goal was to reduce the accidental capture of juvenile snappers and 
endangered sea turtles. 
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●​ Selecting Tools: The plan implemented a Harvest Control Rule (HCR). This is a mathematical 
formula that automatically reduces fishing effort if the population drops below a certain 
level—a hallmark of the Precautionary Approach. 

 
3. Phase 3: The Implementation Phase 
The Goal: Enforcement and Technological Adaptation 
 
Guyana’s Seabob Fishery became the first in the region to achieve MSC certification in 2019, but the 
process continues through active implementation. 
 

●​ Apply Management Tools: To address ecosystem health, Guyana mandated the use of Bycatch 
Reduction Devices (BRDs) and Turtle Excluder Devices (TEDs) on all trawlers. This ensured 
that while shrimp were caught, the rest of the ecosystem (predators and protected species) was 
spared. 

●​ Monitoring and Evaluation: The fleet moved to a 100% Vessel Monitoring System (VMS) 
requirement. This allows managers to see in real-time if trawlers are encroaching on No-Take 
zones or nursery areas near the coast. 

●​ Adaptive Management (The Adjust Step): When data showed that artisanal fishers were 
catching smaller shrimp in certain inshore areas, the industrial fleet voluntarily agreed to 
move further offshore to prevent recruitment overfishing. This was an adaptive move to 
protect the future of the stock for all users. 

 
4. Key Takeaway  
The Guyana Seabob case highlights that EbM is often driven by Economic Rationale. By proving that 
they managed the fishery with an Ecosystem Approach, Guyana was able to secure its place in the 
global market. It also showcases transboundary connectivity, as the health of Guyana’s seabob 
depends on the currents and nutrients flowing from the Amazon river basin in Brazil. 
 

6.3.4​ Learning Activity: The Implementation Roadmap 
Exercise: Using a local marine area you are familiar with: 
 

1.​ Visioning: Write a one-sentence Vision Statement for that area that balances conservation and 
economic use. 

2.​ Planning: Identify two specific data points you would need to collect before making a 
management rule (e.g., Location of conch nurseries and Number of tourist boats per day). 

3.​ Implementation: Describe one way you would Monitor success for your vision. 
 
6.4​ Further Reading 

6.4.1​ Global Implementation Manuals 
●​ UNEP: Taking Steps toward Marine and Coastal Ecosystem-Based Management: The primary 

source for this module, offering a comprehensive how-to guide and checklist for the 
visioning, planning, and implementation phases. 

●​ The Open Standards for the Practice of Conservation: A widely used, rigorous framework for 
the planning and adaptive management of conservation projects, providing a standardized 
Plan-Do-Check-Act methodology. 

●​ Convention on Biological Diversity: User’s Guide to the Ecosystem Approach: A practical 
guide that breaks down the 12 principles of the Ecosystem Approach into actionable 
management steps and indicators. 
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6.4.2​ Caribbean Implementation Frameworks 
●​ CLME+: Strategic Action Programme (SAP) for the Sustainable Management of Shared 

Living Marine Resources: A regional example of a large-scale EbM implementation plan for 
the Wider Caribbean, focusing on transboundary governance and inter-agency cooperation. 

●​ CANARI: Guidelines for Participatory Processes in the Caribbean: A resource from the 
Caribbean Natural Resources Institute focused specifically on the Visioning Phase, providing 
tools for stakeholder engagement and community consensus-building. 

●​ The Belize National Integrated Coastal Zone Management Plan (2016): A primary regional 
document showcasing the transition from national data assessment (Planning) to spatial 
zoning and active monitoring (Implementation). 

 

6.4.3​ Monitoring and Adaptive Management Tools 
●​ Reef Resilience Network: Monitoring and Evaluation: A toolkit designed for marine 

managers to help set up indicators and monitoring protocols that inform the Adjust phase of 
the management cycle. 

●​ Blue Solutions: Building Blocks for Ecosystem-Based Management: A collection of solutions 
and lessons learned from practitioners globally who have navigated the challenges of 
implementing EbM in coastal environments. 

●​ FAO: EAF ToolFact - Tools for the Ecosystem Approach to Fisheries: An interactive database 
of software and methodologies specifically for the planning and monitoring phases of 
ecosystem-based fisheries. 

 

6.4.4​ Multimedia and Case Studies 
●​ Video: The Soufrière Marine Management Area (SMMA) 10-Year Review: An archival look 

at the implementation successes and lessons learned from Saint Lucia’s pioneering integrated 
management project. 

●​ Coastal Zone Management Authority and Institute (CZMAI) Document Library: A repository 
of monitoring reports and technical briefs that illustrate the Evaluation and Adjustment phases 
of EbM in real-time. 
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6.5​ Assessment 
This assessment focuses on the transition from high-level visioning to active, adaptive management. 
 
Part A: Knowledge Check 
1. Which of the following is the primary goal of the Visioning Phase? 

A) To conduct technical biological surveys of reef health. 
B) To build stakeholder consensus and define a shared common goal. 
C) To enforce No-Take rules through maritime patrols. 
D) To write the final legal framework for a Marine Protected Area. 
 

2. In the Planning Phase, what is the purpose of evaluating different Management Options? 
A) To choose the most expensive option to ensure government funding. 
B) To find a single tool that solves every environmental problem perfectly. 
C) To determine which combination of strategies (e.g., spatial zoning, quotas, pollution limits) best 
addresses the identified cumulative impacts. 
D) To delay the implementation process as long as possible. 
 

3. Put these steps of the implementation cycle in the correct chronological order: 
A.​ Monitor and Evaluate 
B.​ Identify Key Concerns and Stakeholders 
C.​ Adjust/Adapt the Management Plan 
D.​ Set Strategic Objectives 
E.​ Apply Management Tools 

 
Part B: Case Study Application 
4. The Guyana Seabob Fishery: Guyana’s seabob industry moved toward EbM partly to achieve 
international sustainability certification (MSC). Identify one Management Tool they implemented to 
reduce their impact on the wider ecosystem (non-target species). 
 
5. Guyana’s transition to an Ecosystem-Based approach was driven by the desire to achieve Marine 
Stewardship Council (MSC) certification. Why is this considered part of the Visioning phase of EbM? 

A) Because it involves setting the technical mesh size for shrimp nets. 
B) Because it establishes a high-level common goal that aligns economic profit with long-term 
ecological health. 
C) Because it is a legal requirement for all Caribbean nations. 
D) Because it focuses exclusively on the biology of the seabob shrimp. 
 

6. To manage the fishery's impact on the broader mudbank ecosystem, Guyana mandated the use of 
Bycatch Reduction Devices (BRDs). How does this specific tool reflect the core elements of EbM 
implementation? 

A) It ensures that the industrial fleet catches the maximum amount of shrimp possible. 
B) It addresses the synergistic impact of fishing on non-target species like juvenile snappers and 
sea turtles. 
C) It reduces the cost of fuel for the trawlers. 
D) It is only used when fishers are bored. 
 

7. In Guyana, when data showed that artisanal (small-scale) fishers were catching smaller shrimp 
inshore, the industrial fleet voluntarily agreed to move their operations further offshore. This is an 
example of which implementation step? 

A) Visioning 
B) Strategic Planning 
C) Adaptive Management (The Adjust Step) 
D) Top-Down Enforcement 
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Part C: Critical Thinking 
The Monitoring Gap: Imagine a Caribbean island creates a beautiful Marine Spatial Plan (Phase 2) 
and begins patrolling the waters (Phase 3), but they do not collect any data on fish populations or 
coral health. 
 
8) Explain why this management plan is static rather than adaptive. 
 
9) How does the lack of monitoring prevent the Adjust step of the EbM cycle? 
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6.6​ Answer Key 
●​ Answer 1: B 
●​ Answer 2: C 
●​ Answer 3 : B � D � E � A � C (Concerns → Objectives → Tools → Monitor → Adjust) 
●​ Answer 4: Bycatch Reduction Devices (BRDs) or Turtle Excluder Devices (TEDs). These 

tools manage the ecosystem impact rather than just the shrimp catch. 
●​ Answer 5: B 
●​ Answer 6: B 
●​ Answer 7: C 
●​ Answer 8: The plan is static because it is based on a snapshot in time and never changes 

regardless of whether the ecosystem is getting better or worse. 
●​ Answer 9:  Without monitoring, there is no evidence to prove the plan is failing or 

succeeding. Therefore, any Adjustment would be arbitrary rather than informed by the reality 
of the ecosystem. 
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7​ SECTION 5 – KEY STRATEGIES AND TOOLS 
 
7.1​ Description 
This section introduces the EbM Toolbox, transitioning from high-level roadmap phases to the 
specific technical strategies used to manage marine and coastal environments. Learners will explore 
how Marine Spatial Planning (MSP) and Integrated Coastal Zone Management (ICZM) serve as the 
primary frameworks for organizing human activities and bridging the Ridge-to-Reef gap. 
 
7.2​ Learning Objectives 
Upon completion of this section, learners will be able to: 

●​ Differentiate between MSP, ICZM, and EBFM, explaining how each tool addresses different 
spatial and sectoral scales of the ecosystem. 

●​ Evaluate the role of Decision-Support Tools, specifically describing how software like 
Marxan facilitate objective trade-off analysis. 

●​ Explain the Ridge-to-Reef application of ICZM tools, such as coastal setbacks and sediment 
traps, in managing land-based impacts on marine health. 

●​ Design a basic zoning strategy that balances multiple objectives, such as tourism, food 
security, and biodiversity conservation, within a shared marine space. 

●​ Categorize management tools based on their primary function: spatial organization (MSP), 
gear selectivity (EBFM), or ecosystem service valuation (InVEST). 

 
7.3​ Content 
To move EbM from a conceptual roadmap to a functional reality, managers employ a toolbox of 
strategies. These tools are designed to manage the human-nature interface, resolve conflicts, and 
ensure that management matches the ecological scale of the Caribbean seascape. 

7.3.1​ Marine Spatial Planning (MSP) 
MSP is the primary spatial tool for EbM. It is often described as land-use planning for the ocean. 
 

●​ What it does: It maps where different human activities (fishing, tourism, shipping, 
conservation) occur and identifies where they conflict or where they can coexist. 

●​ The Goal: To reduce user-user and user-environment conflicts by creating a coordinated map 
of the sea. 

●​ Caribbean Context: Belize and Saint Kitts and Nevis have used MSP to designate Blue 
Economy zones that prioritize development in specific areas while safeguarding critical reef 
systems. 

 
Case study: The St. Kitts and Nevis Marine Zoning Plan 
In Saint Kitts and Nevis (SKN), Marine Spatial Planning (MSP) was pioneered through the St. Kitts 
and Nevis Marine Zoning Project, which served as a regional model for balancing a growing tourism 
economy with traditional artisanal fisheries and biodiversity conservation. 
 
1. The Problem: A Crowded Coastline 
Prior to the MSP process, the waters between the two islands (The Narrows) were a flashpoint for 
conflict. 
 

●​ Tourism vs. Fishing: Rapid growth in the cruise and yachting sectors led to anchor damage on 
reefs that local fishers relied on for lobster and snapper. 

●​ Infrastructure vs. Environment: Proposed sand mining and hotel developments threatened the 
sea turtle nesting beaches on the Southeast Peninsula. 

●​ Lack of Coordination: Different government agencies were issuing permits for the same space 
without talking to each other. 
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2. The MSP Process (The Strategy) 
The government used a multi-year, data-driven approach to create a Marine Declaration of its 
territorial waters. 
 

●​ Data Layering: Using a tool called Marxan, they layered maps of habitats (reefs, seagrasses) 
with maps of human use (fishing tracks, shipping lanes, dive sites). 

●​ Stakeholder Sketching: Community meetings were held where fishers and tour operators 
literally drew their most important areas on paper maps. These were then digitized to identify 
areas of high overlap and potential conflict. 

●​ Scenario Building: Planners created a Master Map that prioritized zones based on the Blue 
Economy—maximizing economic output while maintaining the ecological health of the reef. 

 
3. The Result: A Multiple-Use Zoning Map 
The final plan divided the waters of SKN into specific functional zones: 
 

●​ Fishing Priority Zones: Areas where artisanal fishers have the primary right of use. 
Commercial shipping and large-scale tourism activities are restricted here to prevent gear loss 
and resource depletion. 

●​ Marine Management Areas (MMAs): Specifically designated zones, like the St. Kitts and 
Nevis Marine Management Area (SKNMMA), which extends 2 miles offshore around both 
islands. It includes no-take zones to allow fish stocks to recover. 

●​ Transportation/Shipping Zones: Clear lanes for the high-volume ferries between Basseterre 
and Charlestown, reducing the risk of collisions with smaller fishing vessels or divers. 

●​ Conservation Zones: Critical habitats, particularly the coral reefs around The Narrows, were 
protected from anchoring to preserve the natural capital that attracts divers and protects the 
coastline from storms. 

 
4. Why this is a Core Tool of EbM: 

●​ Manages for Multiple Objectives: It acknowledges that SKN needs both fish and tourists to 
survive. 

●​ Addresses User-User Conflict: By separating high-speed ferries from slow-moving fishing 
boats, it increases safety and economic efficiency. 

●​ Ecological Scale: The plan manages the waters of both St. Kitts and Nevis as a single, 
connected ecosystem rather than two separate administrative units. 

 
5. Key Takeaway  
The SKN example shows that MSP is not about stopping development; it is about organizing it. By 
creating a clear roadmap of the sea, the government provided certainty for investors while ensuring 
that the engine of the ecosystem—the coral reefs—stays healthy enough to support the nation's food 
security and storm protection. 
 

7.3.2​ Marine Protected Areas (MPAs) and OECMs 
While traditional MPAs focus on conservation, under an EbM framework, they are integrated into the 
wider landscape. 
 

●​ MPAs (Marine Protected Areas): Geographically defined areas (like No-Take Zones) 
managed for long-term conservation. 

●​ OECMs (Other Effective Area-Based Conservation Measures): Areas that are not primarily 
parks but are managed in a way that achieves conservation. 

 

7.3.3​ Integrated Coastal Zone Management (ICZM) 
ICZM is the bridge between land and sea. It is the operational tool for the Ridge-to-Reef approach. 
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●​ The Focus: Managing the impact of land-based activities (agriculture, sewage, construction) 

on the marine environment. 
●​ The Tool: Coastal setbacks (rules on how far back from the water a hotel can be built) and 

sediment traps in rivers to prevent silt from smothering coral reefs. 
 

7.3.4​ Ecosystem-based Fisheries Management (EBFM) Tools 
Fisheries management under EbM looks beyond the target species. 
 

●​ Bycatch Reduction Devices (BRDs): Physical gear modifications that allow non-target 
species (like turtles or small fish) to escape nets. 

●​ Harvest Control Rules (HCRs): Pre-agreed formulas that automatically reduce fishing effort if 
a population reaches a tipping point, ensuring the Precautionary Approach is maintained. 

 
Case study: Belize’s Gillnet Ban and Alternative Gear 
An example of using gear modification as an Ecosystem-based Fisheries Management (EBFM) tool is 
the Belize Barrier Reef Finfish Fishery, specifically regarding the transition from gillnets to 
alternative sustainable gear. 
 
1. The Problem: Indiscriminate Catching 
For decades, gillnets were used extensively in Belizean waters. While effective at catching target 
species like mackerel and snappers, they created a massive cumulative impact on the ecosystem: 
 

●​ Bycatch of Charismatic Megafauna: Gillnets frequently entangles and killed non-target 
species such as Manatees, Green Sea Turtles, and Bonefish. 

●​ Trophic Imbalance: By accidentally killing top predators and herbivores, the nets were 
disrupting the food web that keeps the coral reef healthy. 

●​ Economic Threat: The accidental capture of sportfishing species (like Tarpon and Bonefish) 
threatened a catch-and-release tourism industry valued at over $100 million BZ annually. 

 
2. The EBFM Solution: Gear Replacement and Clean Technology 
Rather than just managing the amount of fish caught, Belize implemented a national ban on gillnets in 
2020. As part of an EBFM strategy, they transitioned fishers to selective gear that functions as a living 
bycatch reduction strategy: 
 

●​ Deep-Slope Vertical Longlines: These allow fishers to target specific deep-water snappers 
while significantly reducing the accidental capture of reef-associated turtles or manatees. 

●​ Circle Hooks: Unlike J-hooks, circle hooks are designed to hook fish in the corner of the 
mouth rather than the gut. This acts as a biological bycatch reduction tool because it allows 
non-target species (like undersized fish or protected rays) to be released with a much higher 
survival rate. 

 
3. The Impact: Ecosystem-Wide Benefits 
By removing indiscriminate gear and mandating selective tools, Belize achieved several EBFM goals: 
 

●​ Protecting Ecosystem Engineers: Reducing manatee and turtle mortality ensures these species 
can continue their roles in seagrass grazing and reef maintenance. 

●​ Managing for Multiple Objectives: The shift protected the Food Security objective 
(harvesting snappers) without sacrificing the Tourism/Economic objective (protecting 
sportfishing species). 

●​ Habitat Integrity: Unlike gillnets, which can snag and break coral when lost (ghost fishing), 
vertical longlines have a much smaller physical footprint on the benthic environment. 

 
Why this is EBFM: 
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●​ Focus on Non-Target Survival: The strategy is built around the safety of the species the 
fishers aren't trying to catch. 

●​ Cross-Sectoral Thinking: It recognizes that the way a fish is caught in the Fisheries Sector 
directly impacts the Tourism Sector. 

●​ Precautionary Approach: Belize acted to remove a high-risk gear type to prevent the collapse 
of vulnerable species populations before they reached an irreversible tipping point. 

 

7.3.5​ Decision Support Tools 
Modern EbM relies on data-driven software to visualize trade-offs. 
 

●​ InVEST (Integrated Valuation of Ecosystem Services and Tradeoffs): Software used to map 
and value the services nature provides (e.g., how much a mangrove forest is worth in terms of 
storm protection). 

●​ Marxan: A spatial prioritization tool used to design MPA networks that meet conservation 
goals with the least amount of cost to fishers or developers. 

 

7.3.6​ Learning Activity: Building a Toolbox 
Exercise: You are tasked with protecting a bay that has a dying coral reef, a busy ferry terminal, and 
an uphill banana farm. 
 

1.​ Which tool would you use to manage the pesticide runoff from the farm? 
2.​ Which tool would you use to prevent the ferry from hitting the reef? 
3.​ Which tool would you use to decide if a new hotel should be allowed near the beach? 

 
Case study: Designing the St. Kitts and Nevis Marine Management Area (SKNMMA) 
The design of the St. Kitts and Nevis Marine Management Area (SKNMMA) through the Saint Kitts 
and Nevis (SKN) Marine Zoning Project is recognized as one of the first in the region to use 
systematic conservation planning software to design a national marine management area. 
 
1. The Challenge: Balancing Growth with Conservation 
In 2010, the government of Saint Kitts and Nevis sought to protect its marine resources while 
supporting a transition to a Blue Economy. The goal was to protect 25% of its marine shelf, but 
planners faced a major problem: how do you choose which 25% to protect without unfairly hurting 
the fishers or blocking the busy ferry routes between the two islands? 
 
2. The Tool: Why Marxan? 
Marxan is a decision-support software used to find the best areas for conservation at the lowest cost. 
In EbM, cost isn't just money—it represents the impact on human livelihoods (e.g., closing a 
productive fishing ground). 
 
Planners fed the following data layers into the Marxan software: 
 

●​ Conservation Targets: Locations of coral reefs, seagrass beds, sea turtle nesting sites, and 
mangrove fringes. 

●​ Human Use Layers (The Cost): GPS tracks from fishing boats, high-traffic ferry lanes, yacht 
mooring areas, and popular scuba diving sites. 

 
3. The Process: Running the Scenarios 
Marxan ran thousands of simulations to identify Portfolios (potential maps). 
 

●​ The Software's Job: It looked for patches of reef that were ecologically connected but had the 
lowest overlap with high-value fishing grounds. 
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●​ Trade-off Analysis: If a certain reef was vital for biodiversity but also vital for fishers, 
Marxan helped planners see if there was an alternative reef nearby that met the conservation 
goal with less social conflict. 

 
4. The Outcome: The 2-Mile Marine Management Area 
Based on the Marxan outputs and subsequent stakeholder consultations, the government declared the 
St. Kitts and Nevis Marine Management Area (SKNMMA) in 2016. This 2-mile-wide zone encircles 
both islands and includes: 
 

●​ Marine Reserves: Designed in the exact locations Marxan identified as 
high-biodiversity/low-conflict areas. 

●​ Fishing Priority Zones: Areas that Marxan identified as essential for livelihoods, where 
industrial or damaging activities are restricted to support artisanal fishers. 

 
5. Why this is an EbM Success: 

●​ Scientific Objectivity: Using Marxan removed the guesswork and political bias from choosing 
protected areas. 

●​ Minimized Social Impact: By treating fishing effort as a cost, the tool ensured that 
conservation goals were met while leaving the most productive waters open for the local 
economy. 

●​ Connectivity: The software helped design a network of zones rather than isolated pockets, 
ensuring that fish larvae can travel between protected reefs 

 
7.4​ Further Reading 

7.4.1​ Spatial Planning and Decision Support Tools 
●​ The Marxan User Manual (University of Queensland): The official technical guide for the 

world’s most widely used conservation planning software. It explains how to set targets and 
costs to design efficient MPA networks. 

●​ UNESCO: Marine Spatial Planning - A Step-by-Step Approach: The definitive guide to the 
MSP process, detailing how to move from data collection to the legal designation of marine 
zones. 

●​ InVEST: Integrated Valuation of Ecosystem Services and Tradeoffs: An overview of the suite 
of software models used in the Belize ICZM plan to map and value services like coastal 
protection and carbon sequestration. 

 

7.4.2​ Fisheries and Gear Technology (EBFM) 
●​ FAO: The EAF Toolbox (Ecosystem Approach to Fisheries): A comprehensive database of 

Management Measures, including specific gear types like BRDs and TEDs, and the biological 
rationale for their use. 

●​ The Marine Stewardship Council (MSC) Fisheries Standard: The global benchmark for 
sustainable fishing. Reading the Principle 2 section provides insights into how fisheries must 
manage their impact on the wider ecosystem. 

●​ Belize Fisheries Resources Act (2020): The legislative document that codified the transition 
to sustainable gear and the ban on indiscriminate fishing methods like gillnets. 

 

7.4.3​ Integrated Management (Ridge-to-Reef) 
●​ GEF CReW+: Integrated Water and Wastewater Management in the Wider Caribbean: 

Resources on how ICZM tools are being used regionally to address land-based sources of 
pollution that affect marine ecosystems. 

●​ The Caribbean Natural Resources Institute (CANARI) Toolkits: A library of manuals focused 
on Participatory GIS and community-based tools for mapping local knowledge into formal 
management plans. 
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https://marxansolutions.org/
https://unesdoc.unesco.org/ark:/48223/pf0000186559
https://naturalcapitalproject.stanford.edu/software/invest
https://www.google.com/search?q=https://www.fao.org/fishery/en/eaf-toolbox
https://www.msc.org/standards-and-certification/fisheries-standard
https://www.nationalassembly.gov.bz/
https://www.gefcrew.org/
https://canari.org/publications/


 
 

7.4.4​ Caribbean Case Study Documents 
●​ St. Kitts and Nevis Marine Zoning Project Summary (The Nature Conservancy): A deep-dive 

technical report on how Marxan and MSP were applied specifically in the SKN context to 
create the national Marine Management Area. 

●​ Guyana Seabob Fishery Management Plan: The official document outlining the use of 
Harvest Control Rules and Bycatch Reduction Devices in the Atlantic seabob fishery. 
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https://www.conservationgateway.org/
https://agriculture.gov.gy/publications/


7.5​ Assessment 
This assessment focuses on the technical application of the strategies and decision-support tools used 
in Ecosystem-based Management, emphasizing spatial planning and gear technology. 
 
Part A: Identifying the Tools 
1. Marine Spatial Planning (MSP) is primarily used to: 

A) Maximize the harvest of a single fish species. 
B) Manage the human footprint by zoning different activities to reduce conflict and protect habitats. 
C) Count the exact number of larvae moving between reefs. 
D) Replace all local laws with international regulations. 
 

2. Which tool would a manager use to determine the economic value of a mangrove forest for storm 
protection? 

A) Marxan 
B) Bycatch Reduction Device (BRD) 
C) InVEST 
D) A Turtle Excluder Device (TED) 
 

3. In the context of EBFM, a Circle Hook is considered a bycatch reduction tool because: 
A) It is cheaper to manufacture than a J-hook. 
B) It prevents all fish from being caught. 
C) It increases the survival rate of non-target species by hooking them in the mouth rather than the 
gut. 
D) It attracts only the target species and repels all others. 

 
Part B: Case Study and Decision Support 
4. When designing the SKN Marine Management Area, planners used Marxan to balance 
conservation targets with human use costs. If the software identifies an area as High Priority, it means 
that area: 

A) Has the highest level of pollution. 
B) Is ecologically important but has a low cost (conflict) for fishers and other users. 
C) Is currently owned by a private developer. 
D) Should be open to all types of industrial activity. 
 

5. Briefly explain how an ICZM Coastal Setback rule (preventing construction within 50m of the 
high-water mark) acts as a Ridge-to-Reef tool.  
 
Part C: Application Scenario 
You are the manager of a bay that contains a Sea Turtle Nesting Beach, a Coral Reef, and a 
Commercial Shipping Lane. 

6.​ Which spatial tool would you use to organize these three competing interests? 
____________________ 

7.​ If you find that turtles are being caught in the nets of fishers working near the reef, which 
specific gear tool would you mandate? ____________________ 

8.​ If a hotel wants to build a pier over the seagrass beds, which decision-support tool would you 
use to show them the Trade-off (the loss of fish nursery habitat vs. the gain of the pier)? 
____________________ 

 
 
7.6​ Answer Key 

●​ Answer 1: B 
●​ Answer 2: C 
●​ Answer 3: C 
●​ Answer 4: B 
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●​ Answer 5: Coastal setbacks prevent construction-related erosion and runoff from reaching the 
sea. This protects the Reef from the Ridge (land) impacts of siltation and pollution. 

●​ Answer 6: Marine Spatial Planning (MSP) 
●​ Answer 7: Turtle Excluder Devices (TEDs) or Bycatch Reduction Devices (BRDs) 
●​ Answer 8:  InVEST (to value the seagrass) or Marxan (to show alternative locations) 
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8​ FINAL ASSESSMENT 
 
Part 1: Foundational Concepts and Terminology 
1. Which of the following best describes the shift from traditional management to Ecosystem-based 
Management? 

A) From managing multiple species to managing a single high-value species. 
B) From top-down government control to purely community-led initiatives. 
C) From managing individual sectors (e.g., just fisheries) to managing the entire ecosystem and its 
human interactions. 
D) From using scientific data to using only anecdotal evidence. 
 

Match the EbM principle to its correct definition: 
●​ 2. Ecological Connectivity ___ A. Adjusting management based on monitoring and learning 

by doing. 
●​ 3. Adaptive Management ___ B. Biological and physical links between habitats like 

mangroves and reefs. 
●​ 4. Precautionary Approach ___ C. Taking action to protect resources even when full scientific 

certainty is lacking. 
 
5. In EbM, humans are considered: 

A) An external threat that must be removed from the ecosystem. 
B) An integral part of the ecosystem whose social and economic needs must be managed alongside 
nature. 
C) The only priority in management decisions. 
D) Only relevant if they are scientists or government officials. 

 
Part 2: The Implementation Roadmap 
6. You are tasked with starting an EbM program for a new marine area. Place these steps in the correct 
order (1–4): 

●​ ____ Planning: Using Marxan to identify trade-offs and spatial zones. 
●​ ____ Adjustment: Changing rules because coral health is declining despite the current plan. 
●​ ____ Visioning: Holding community meetings to agree on a shared future for the bay. 
●​ ____ Implementation: Deploying wardens to enforce No-Take zones and monitoring fish 

biomass. 
 
7. Why is the Monitor and Evaluate step considered the brain of the adaptive management cycle? 
Answer: __________________________________________________________________ 

 
 
Part 3: Caribbean Case Study Synthesis 
8. Spatial Management (St. Kitts and Nevis / Belize): How does Marine Spatial Planning (MSP) 
resolve user-user conflicts? Give an example from a Caribbean context (e.g., shipping vs. fishing). 
Answer: __________________________________________________________________ 
 
9. Ecosystem-based Fisheries: Using the Guyana Seabob or Belize Reef example, explain how a 
specific gear tool (like a BRD or a Circle Hook) manages the ecosystem rather than just the target fish. 
Answer: __________________________________________________________________ 

 
 
Part 4: Tools and Strategy Application 
10. A developer wants to build a large marina over a seagrass bed. You use InVEST software to show 
that the seagrass provides $2 million in storm protection and nursery services annually. This process is 
known as: 
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A) Bycatch Reduction. 
B) Ecosystem Service Valuation (Trade-off Analysis). 
C) Administrative Scaling. 
D) Ridge-to-Reef Zoning. 
 

11. Which tool is most effective for a manager trying to stop upland farm chemicals from reaching a 
coral reef? 

A) Integrated Coastal Zone Management (ICZM). 
B) Turtle Excluder Devices (TEDs). 
C) Marxan. 
D) Marine Stewardship Council (MSC) Certification. 

 
Part 5: Short Essay / Scenario Analysis 
Scenario: A Caribbean island’s reef is dying. Fishers say it’s because of scuba divers; divers say it’s 
because of overfishing; the hotel association says it’s because of bad luck. 
 

12.​ How would you use the Visioning Phase to address this conflict? 
13.​ Which Spatial Tool would you use to separate these groups? 
14.​ If you implement a plan and three years later the reef is still dying, what is the Adaptive 

Management response? 
 
 
8.1​ Answer Key 
 
Answer 1: C 
Answer 2: B 
Answer 3: A 
Answer 4: C 
Answer 5: B 
Answer 6: 2 � 4 � 1 � 3 
Answer 7: Must mention that monitoring provides the data/evidence needed to Adjust the plan. 
Answer 8: Must mention zoning or mapping to separate conflicting uses (e.g., Ferry lanes vs. Fishing 
areas). 
Answer 9: Must mention selectivity (only catching what you want and letting the rest of the 
ecosystem survive). 
Answer 10: B 
Answer 11: A 
Answer 12: Stakeholder workshops/Common Goal 
Answer 13: MSP/Zoning 
Answer 14:  Re-evaluate and Adjust the plan 
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9​ USEFUL RESOURCES 
●​ Medidas para la gestión ecosistémica de las zonas marinas y costeras  
●​ Taking Steps toward Marine and Coastal Ecosystem-Based Management  
●​ The Ecosystem Approach 
●​ Towards Marine Ecosystem-based Management in the Wider Caribbean 
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https://www.car-spaw-rac.org/IMG/pdf/unep_ebm_guide__espanol.pdf
https://www.unep.org/resources/report/taking-steps-toward-marine-and-coastal-ecosystem-based-management-introductory
https://www.cbd.int/doc/publications/ea-text-en.pdf
https://clmeplus.org/app/uploads/2019/09/Marine-EBM-Wider-Caribbean_book_2011.pdf
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