
Belize Fisheries Project
Developing a Shared View of the Status of Belize’s 

Fishery Resources
June 16, 2023

June 16, 2023 Version



The Fisheries of Belize:
Overview of Results

Daniel Pauly, M.L. ‘Deng’ Palomares, and Alexander Tewfik
Sea Around Us Research Initiative, IOF, UBC

Belize, 16 June 2023

2Belize Fisheries Project | https://www.eli.org/belize-fisheries-project

June 16, 2023 Version



• The Exclusive Economic Zone
(EEZ) of Belize covers
36,182 km2

• The Territorial Sea includes 
three distinct 
atolls, Glover’s Reef, 
Lighthouse Reef and 
Turneffe Atoll.

3

June 16, 2023 Version



The reconstruction of the
fisheries catches of Belize

• Flowchart illustrating the
7-step fisheries catch
data reconstruction
approach.

• Red boxes refer to the
complete literature database,
of which 23 sources were
applied or used to inform
the updated reconstruction
of Belize EEZ to 2020.
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Reconstructed Belizean marine fisheries 
catches*
• Catches within the EEZ of 

Belize are dominated by 
artisanal (67%) and 
subsistence (22%) 
fisheries. 

• Industrial and 
recreational fisheries 
made up only 11%, with 
the former currently 
absent.
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Subsistence
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Recreational

* See:  www.seaaroundus.org
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Queen conch and spiny lobster make up a third of these 
catches.

Snappers make up a quarter of these catches

Belizean marine catch by species (I)
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Yellowtail Mutton Lane Red Grey Dog Silk

23% of the catch 3% of the catch

21% of the catch 10% of the catch
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• Other species included in these assessments:

Belizean marine catch by species (II)
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Crevalle jack

Horse-eye jack

King mackerel

8% of the catch

Goliath grouper

Nassau Grouper

Black grouper

<1% of the catch

Great barracuda

2% of the catch

Snook
2% of the catch
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Assessing the 
top 20 species
• Flowchart for the stock 

assessment process. 
• Green box indicates higher 

reliability of data.
• Orange box indicates 

lower reliability. 
• Black arrows refer to 

stocks assessed using the 
CMSY++ method.

• Blue arrows refer stocks 
assessed using AMSY 
method. 

• 38 sources were used to 
inform these assessments.
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Sea Around Us  
stock analyses
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Sea Around Us
stock analyses
In general, the most 
commercially 
important species 
are in the red:
There are not 
enough fish left in 
the water, and it 
takes more work to 
catch them. 

Carrying capacity (B2019/BMSY)
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Sea Around Us
stock analyses
Snappers are less 
abundant, and a lot 
work of needed to 
catch the few of 
them left in the 
water.

Carrying capacity (B2019/BMSY)
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Sea Around Us
stock analyses
There are few 
groupers left and it 
now takes much 
more work to catch 
them.

Carrying capacity (B2019/BMSY)
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Sea Around Us
stock analyses
The horse eye jack is 
abundant.
Although there is 
enough king mackerel, 
it is now taking more 
work to catch them.
The barracuda and 
snook are less 
abundant and it takes 
a lot more work catch 
them.

Carrying capacity (B2019/BMSY)
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Current biomass relative to carrying capacity (B/B0) 

Stock status of 19 stocks assessed for the Belize EEZ and Western Caribbean ME. 
Final year B/B0 = 2020 (EEZ) and 2019 (ME). This suggests that the biomass left of 
89% (at EEZ-level) and 84% (at ME-level) of the 19 stocks assessed are below half 
of carrying capacity,

SAU 
Threshold (# 
Stocks)

FAO 
Threshold (# 
stocks)

EEZ > 0.5 (2)
< 0.5 (17)

> 0.4 (6)
< 0.4 (13)

ME > 0.5 (3)
< 0.5 (16)

> 0.4 (6)
< 0.4 (13)

Pauly & Froese (2020)

14

June 16, 2023 Version

https://www.raincoast.org/wp-content/uploads/2021/02/MSY-paper-Pauly-and-Froese-2020.pdf


Review of existing knowledge:
Queen conch
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• Exploitation peaked in 2008-2013, 
which led to listing in Appendix II 
of CITES.

• Currently managed using size 
limits established in 1978 based on 
shell height and meat weight.

• Maturity is measured by thickness 
of shell lip (Tewfik et al. 2019).

• Bulk of catch is of immature 
individuals.
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Review of existing knowledge:
Spiny lobster
• 100 years of commercial fishery;
• Depletion of northern populations and 

expansion to the south and to atolls 
(Tewfik et al. 2020);

• Dramatic increases in catch in 21st century 
with all fishing grounds fully utilized for 
some time;

• Replenishment zones help but overfishing 
continues with landing of immature 
individuals;

• Belizean catches in the AVOID and NOT 
RECOMMENDED lists of Seafood Watch 
and Ocean Wise.
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Review of existing knowledge:
Nassau Grouper
• Heavily exploited since the 1920s. Management intervention, 

although with adequate size limits, came too late.
• Stock is depleted.
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Review of existing knowledge:
Goliath and Black Groupers
• In similar conditions as Nassau grouper
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Review of existing knowledge:
Snappers
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Mutton Lane

Red Cubera
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Status of stocks

• Review of existing knowledge conducted by Tewfik et al. (2020, 2022) 
suggest growth overfishing

• Groupers, snappers, jacks and mackerels
• Much of the catch consist of fish lengths < length at maturity, that is, the bulk 

of the catch are immature individuals.

• Sea Around Us stock analyses based on reconstructed catches point 
to the same conclusion: most of these species are overexploited.
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Reef Health Survey Results
Dr. Melanie McField
Healthy Reefs Initiative and Smithsonian Institution
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Mesoamerican Reef Health

5 is top Score
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Belize
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Belize
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Belize Reef Health Over Time
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218 sites

Only Fully Protected Zones Have Higher Fish Biomass
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Most fish that were counted were immature
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Size Matters – Bigger fish make more youngJune 16, 2023 Version



Big Fish are in the FULLY PROTECTED zones of MPAs
Now only <2% of Belize Sea; ~ 7% of the coral reef area
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Fishery Management 
Opportunities
Dr. Graeme Parkes
MRAG Americas, Inc.
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https://fishgovtool.com/
Swasey JH, Iudicello S, Parkes G, Trumble R, Stevens K, Silver M, et al. (2021) The fisheries governance tool: A practical and accessible 
approach to evaluating management systems. PLoS ONE 16(7): e0253775. https://doi.org/10.1371/journal.pone.0253775

Governance Analysis
Structured analysis using the Fisheries Governance Tool
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Governance Analysis
Structured analysis using the Fisheries Governance Tool

https://fishgovtool.com/
Swasey JH, Iudicello S, Parkes G, Trumble R, Stevens K, Silver M, et al. (2021) The fisheries governance tool: A practical and accessible 
approach to evaluating management systems. PLoS ONE 16(7): e0253775. https://doi.org/10.1371/journal.pone.0253775

Implemented in:
• Mexico
• Peru
• Chile
• Indonesia
• USA
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• Based on 40 source references, including 25 Belize Government documents
• Seeking feedback on our findings

Governance Analysis

Government Documents Published and Public Literature

Constitution Peer reviewed journal articles
Laws Audits and assessments by NGOs
Regulations Reviews by international and regional agencies
FMPs: draft, planned, in progress Academic publications
Government Reports NGO Reports

Ministry announcements and speeches Papers produced by this project

Government News releases Belizean news media
Agency Budgets Workshop reports

June 16, 2023 Version
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Governance Analysis

• Policy Mandate

• Coastal Zone Management Act, National Protected Areas System Act, Trade in 
Endangered Species (CITES) Act, High Seas Fishing Act, Environmental Protection Act

• Policy Implementation
• laws, regulations, decrees, orders, and guidance. 

POLICY 
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Governance Analysis

POLICY 

Fisheries Law follows international 
best practice:

• Precautionary Approach
• Best information available
• Stakeholder consultation
• Transparency
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Governance Analysis

POLICY IMPLEMENTATION 

Transparency is key
• Review Fishery Council meetings
• Review Fishery Management Plans
• Reviewed document “Towards a climate resilient 

multispecies finfish management plan for Belize”
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Governance Analysis

POLICY IMPLEMENTATION 

• Adaptive Management Framework
• Target and Limit Reference Points
• Risk tolerance and uncertainty
• Harvest Control Rule
• FMP Amendments
• Contains many ideas for an FMP, 

but requires implementation
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Policy Implementation requires a strong capacity, including:
• institutions, 
• statutory bodies,
• human resources, 
• equipment, 
• expertise, 
• stakeholder participation,
• stable funding, and 
• continuity. 

Governance Analysis
CAPACITY
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• Authority to manage fisheries is established
• Management organizations with regional focus exist
• Control and Compliance mechanisms exist
But
• Human resources needed, e.g. enforcement personnel and presence 
• Sufficient and consistent budget allocation for management and 

science needed
• Vessel license limits raised

Governance Analysis
CAPACITY
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Opportunities

New Fisheries Act and other policy instruments provide sound basis for management

Mandate use of science in management: Harvest Control Rules

Develop FMPs to focus on fisheries sustainability in addition to MPAs

Limit licenses/effort/access to match fishing capacity with fishing opportunities

Regular review of management measures to support long-term resilience

Enhanced MCS capacity with clear presence and enforcement results 
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Management Responses and 
Examples of Successes

Dr. Andrew Rosenberg
MRAG Americas, Inc.
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• Policies must change as the fishery and environment changes
• Holding regulations constant doesn’t work
• Responding to new evidence is essential

• Fishing Pressure and Catch size, age, sex, maturity is 
fundamental

• If exploitation is too high stock and yields will decline
• If exploitation pattern doesn’t allow sufficient 

reproduction, stock and yields will decline

Fishery Policy Key Lessons
June 16, 2023 Version
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When fishing 
pressure remains 
high, stocks show 
little recovery
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When fishing 
pressure is 
reduced, stocks 
can recover
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• Warning signs of unsustainability are well known
• Continuing declines in average size 
• Continuing loss of range/fishing grounds
• Continuing loss of yield
• Continuing denial
• Demands for greater and greater scientific precision

• A control/enforcement strategy that focuses on major violations is 
essential to give confidence to the community
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Thank You

• Questions and discussion
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