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About Seafood Watch

Monterey Bay Aquarium’s Seafood Watch program evaluates the ecological sustainability of wild-caught and farmed seafood
commonly found in the United States marketplace. Seafood Watch defines sustainable seafood as originating from sources, whether
wild-caught or farmed, which can maintain or increase production in the long-term without jeopardizing the structure or function of
affected ecosystems. Seafood Watch makes its science-based recommendations available to the public in the form of regional
pocket guides that can be downloaded from www.seafoodwatch.org. The program’s goals are to raise awareness of important
ocean conservation issues and empower seafood consumers and businesses to make choices for healthy oceans.

Each sustainability recommendation on the regional pocket guides is supported by a Seafood Watch Assessment. Each assessment
synthesizes and analyzes the most current ecological, fisheries and ecosystem science on a species, then evaluates this information
against the program’s conservation ethic to arrive at a recommendation of “Best Choices,” “Good Alternatives” or “Avoid.” This
ethic is operationalized in the Seafood Watch standards, available on our website here. In producing the assessments, Seafood
Watch seeks out research published in academic, peer-reviewed journals whenever possible. Other sources of information include
government technical publications, fishery management plans and supporting documents, and other scientific reviews of ecological
sustainability. Seafood Watch Research Analysts also communicate regularly with ecologists, fisheries and aquaculture scientists,
and members of industry and conservation organizations when evaluating fisheries and aquaculture practices. Capture fisheries and
aquaculture practices are highly dynamic; as the scientific information on each species changes, Seafood Watch’s sustainability
recommendations and the underlying assessments will be updated to reflect these changes.

Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean ecosystems are welcome to use
Seafood Watch assessments in any way they find useful.
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Guiding Principles

Seafood Watch defines sustainable seafood as originating from sources, whether fished1 or farmed that can maintain or
increase production in the long-term without jeopardizing the structure or function of affected ecosystems.

The following guiding principles illustrate the qualities that fisheries must possess to be considered sustainable by the Seafood
Watch program (these are explained further in the Seafood Watch Standard for Fisheries):

Follow the principles of ecosystem-based fisheries management.
Ensure all affected stocks are healthy and abundant.
Fish all affected stocks at sustainable levels.
Minimize bycatch.
Have no more than a negligible impact on any threatened, endangered or protected species.
Managed to sustain the long-term productivity of all affected species.
Avoid negative impacts on the structure, function or associated biota of aquatic habitats where fishing occurs.
Maintain the trophic role of all aquatic life.
Do not result in harmful ecological changes such as reduction of dependent predator populations, trophic cascades, or
phase shifts.
Ensure that any enhancement activities and fishing activities on enhanced stocks do not negatively affect the
diversity, abundance, productivity, or genetic integrity of wild stocks.

These guiding principles are operationalized in the four criteria in this standard. Each criterion includes:

Factors to evaluate and score
Guidelines for integrating these factors to produce a numerical score and rating

Once a rating has been assigned to each criterion, we develop an overall recommendation. Criteria ratings and the overall
recommendation are color coded to correspond to the categories on the Seafood Watch pocket guide and online guide:

Best Choice/Green: Buy first; they're well managed and caught or farmed responsibly.

Good Alternative/Yellow: Buy, but be aware there are concerns with how they're caught, farmed or managed.

Avoid/Red: Take a pass on these for now; they're overfished, lack strong management or are caught or farmed in ways that
harm other marine life or the environment.

1 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates
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Summary
This report provides recommendations for queen conch (Stombus gigas) in the Bahamas, Belize, Honduras, Nicaragua, Puerto Rico, the
Turks and Caicos Islands, and the U.S. Virgin Islands (USVI). The Bahamas and Nicaragua have the highest production at 750 mt and 603
mt, respectively, but Nicaragua supplies the greatest amount to the U.S. market by weight.

In all locations, queen conch are hand collected. "Diver" refers to those fisheries that use compressed air (SCUBA and/or hookah), while
"hand collected" refers to those fisheries that use only free divers. Queen conch stocks are highly vulnerable to the effects of fishing
because they require a minimum density of 50-100 adults/ha {Prada and Appeldoorn 2014} {Stoner 2009}. Moreover, this species'
distribution makes it susceptible to harvest by divers using SCUBA or hookah. Conch susceptibility to fishing also is higher in countries
that use large industrial vessels to transport several dozen divers to harvest locations (e.g., Nicaragua and Honduras). The ratings
discussed in this assessment are highly variable, depending on the health and management of the conch stocks as well as other species
that may or may not be targeted with queen conch.

In Belize, Nicaragua, Puerto Rico, the Turks and Caicos Islands, and the USVI, spiny lobsters are caught with queen conch. Because spiny
lobsters are more valuable, they are typically the preferred target species. In the Turks and Caicos Islands, both hawksbill and green sea
turtles are caught opportunistically in the conch/spiny lobster multi-species fishery. Hawksbill turtle is listed as "Critically Endangered" on
the IUCN Red List, while green sea turtle is listed as "Endangered." In the USVI, fishers also catch the West Indian top shell snail while
targeting queen conch. The population may be depleted and management actions (size limits and seasonal closures) may or may not be
effective {Toller and Gordon 2005}. 

There are possible, minimal, indirect habitat impacts of boat anchors on the substrate (reefs or seagrass beds), but because no gear is
involved, there are no direct impacts of the gear on the substrate. Queen conch is a benthic grazer and does not play an exceptional role
in the ecosystem, and it does not appear that the fisheries have had negative genetic impacts to the stocks, but the genetic diversity of
queen conch in the Caribbean is currently being investigated.

Summary of Recommendations

The only Best Choice recommendation is for Honduras. Puerto Rico and the U.S. Virgin Islands are both Good Alternatives. The queen
conch stocks in Puerto Rico and the USVI are recovering from being overfished, and spiny lobster stocks appear healthy. In the USVI,
conch fishers also target the West Indian top shell snail, which is the driving factor for this recommendation. There are four Avoid
recommendations: the Bahamas, Belize, Nicaragua and the Turks and Caicos Islands (TCI). The queen conch stocks in the Bahamas are
depleted and there is evidence that fishing mortality is unsustainable. Queen conch management is not adequate to recover the stocks.
The avoid score for Nicaragua and Belize is driven by the abundance scores for queen conch and fishing mortality scores for spiny
lobsters. In TCI, queen conch stocks are depleted, and the fishery also targets endangered hawksbill and green sea turtles as well as spiny
lobsters. Seafood Watch considers the intentional harvest of endangered and critically endangered sea turtle species as insufficiently
precautionary, which causes the rating to be ineffective. 
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Final Seafood Recommendations

SPECIES | FISHERY
CRITERION 1

TARGET
SPECIES

CRITERION 2
OTHER
SPECIES

CRITERION 3
MANAGEMENT

CRITERION 4
HABITAT

OVERALL
RECOMMENDATION

Queen conch | Western Central Atlantic | Diving |
Bahamas 1.414 5.000 1.000 4.123

(2.324)

Queen conch | Caribbean Sea | Atlantic, Western
Central | Hand implements | Belize 2.159 1.732 3.000 4.123

(2.608)

Queen conch | Caribbean Sea | Atlantic, Western
Central | Diving | Honduras 2.644 5.000 4.000 4.000

Best Choice 
(3.814)

Queen conch | Caribbean Sea | Atlantic, Western
Central | Diving | Nicaragua 2.159 1.732 3.000 4.123

(2.608)

Queen conch | Western Central Atlantic | Hand
implements | Turks and Caicos Islands 1.414 1.000 1.000 4.000

(1.542)

Queen conch | Caribbean Sea | Atlantic, Western
Central | Diving | United States | Puerto Rico 1.414 3.831 3.000 4.123

Good Alternative 
(2.861)

Queen conch | Caribbean Sea | Atlantic, Western
Central | Diving | United States | U.S. Virgin
Islands

2.709 1.732 3.000 4.123
Good Alternative 
(2.760)
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Scoring Guide

Scores range from zero to five where zero indicates very poor performance and five indicates the fishing operations have no significant
impact.

Final Score = geometric mean of the four Scores (Criterion 1, Criterion 2, Criterion 3, Criterion 4).

Best Choice/Green = Final Score >3.2, and no Red Criteria, and no Critical scores

Good Alternative/Yellow = Final score >2.2-3.2, and neither Harvest Strategy (Factor 3.1) nor Bycatch Management Strategy (Factor
3.2) are Very High Concern2, and no more than one Red Criterion, and no Critical scores

Avoid/Red = Final Score ≤2.2, or either Harvest Strategy (Factor 3.1) or Bycatch Management Strategy (Factor 3.2) is Very High
Concern or two or more Red Criteria, or one or more Critical scores.

2 Because effect ive management is an essent ial component of sustainable fisheries, Seafood Watch issues an Avoid recommendation for any fishery scored as a Very High
Concern for either factor under Management (Criterion 3).
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Introduction

Scope of the analysis and ensuing recommendation

This report provides recommendations for queen conch (Stombus gigas) in the Bahamas, Belize, Honduras, Nicaragua, Puerto Rico, the
Turks and Caicos Islands, and the U.S. Virgin Islands. In all locations, queen conch are hand collected. "Diver" refers to those fisheries
that use compressed air (SCUBA and/or hookah), while "hand collected" refers to those fisheries that use only free divers.

Species Overview

Distribution and Life History
The queen conch (Strombus gigas) is a large marine gastropod distributed throughout the wider Caribbean Sea (Figure 1).

Figure 1: Geographic range of queen conch throughout the wider Caribbean (from NMFS 2014).

Queen conch inhabit shallow areas often less than 30 m and will shift their preferred habitats as they mature (NMFS 2014) (Prada and
Appeldoorn 2014). Larvae settle in nearshore, coarse sandy areas of less than 5 m (NMFS 2014) (Prada and Appeldoorn 2014). Juveniles
inhabit protected back-reef and pre-reef terraces, and remain buried for up to a year, while non-mating adults prefer hard bottoms or
sandy algal flats (NMFS 2014) (Prada and Appeldoorn 2014). Mating and spawning can take place in a variety of habitats, including
shallow waters, rodolith reefs, and deeper coarse sandy waters between 20 and 45 m (Prada and Appeldoorn 2014). Overexploited
populations also tend to aggregate in deep waters (NMFS 2014) (Prada and Appeldoorn 2014).

Mating occurs in warm water during the summer and requires an average minimum adult density of 100 individuals/ha (56-185
individuals/ha depending on habitat type) (NMFS 2014b) (NMFS 2014) (Prada and Appeldoorn 2014). Thus, conch are susceptible to
Allee effects if encounter rates are too low and they experience density-dependent population growth (NMFS 2014) (Prada and
Appeldoorn 2014). After internal fertilization, females produce large egg masses that can contain over 1 million eggs (NMFS 2014) (Prada
and Appeldoorn 2014). They are able to store their eggs for several weeks prior to laying the egg mass, which takes 3 to 5 days to
incubate. They can produce up to 13 egg masses annually. Upon hatching, veliger larvae remain in the water column 2 to 4 weeks on
average and up to 2 months before settling. Currents determine whether some areas are sources or sinks (or both) of queen conch
stocks (NMFS 2014) (Prada and Appeldoorn 2014) (CFMC 2014). 

Conch is long-lived, with a possible lifespan of 30 years (NMFS 2014). The minimum age of reproduction is approximately 3-1/2 to 4
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years, but is higher in the Bahamas (4 to 5 years; pers. comm., Anonymous 2016), when it reaches approximately 22 cm and a lip
thickness of 10-15 mm (NMFS 2014) (Prada and Appeldoorn 2014) (Stoner et al. 2012). Once mature, conch stops growing, but
continues to increase its lip thickness, which can be a more reliable measure of maturity than size (Prada and Appeldoorn 2014). As a
benthic grazer, conch feeds on seagrass detritus and epiphytes as well as filamentous alga. Food availability can determine female egg
volume; i.e., they produce more eggs per egg mass with greater food availability (NMFS 2014) (CFMC 2014). These life history
characteristics make queen conch populations vulnerable to fishing pressure. Their high visibility to divers and tendency to aggregate also
make them susceptible to commercial fishing (NMFS 2014). Fishing pressure can influence distribution, which can deplete accessible
nearshore areas, concentrating adults in deeper waters that are less accessible to free divers (NMFS 2014).

Management
In 1992, the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) listed queen conch under
Appendix II, which are "species that are not necessarily now threatened with extinction but that may become so unless trade is closely
controlled" (https://www.cites.org/eng/app/index.php). As a result, countries must obtain permits from the CITES authority to
commercially export and import queen conch (NMFS 2014). CITES conducted official reviews of queen conch in 1995 and 2001 and
subsequently released its recommendations in 1997 and 2003 (NMFS 2014). The 2001 review determined that queen conch stocks were
overfished and many were not reproductively viable (CITES 2003). As a result, CITES prohibited the importation of queen conch from
Honduras, among several other countries not included in this report (CITES 2003). This CITES review spurred several countries, including
Honduras, Belize, and the U.S. Virgin Islands, to create and implement management measures to increase stock densities to ensure the
long-term health of queen conch populations. In addition, the Queen Conch Working Group, coordinated by the Caribbean Fisheries
Management Council, has convened workshops and meetings since the 2003 recommendations to improve region-wide management of
queen conch (http://www.strombusgigas.com/workshops.htm). 

Management authorities for the countries in this report are as follows:

Bahamas
The queen conch fishery in the Bahamas is managed under the Bahamian Fishery Resources (Jurisdiction and Conservation) Act of 1977
and its regulations (created in 1986), the Wildlife Conservation and Trade Act of 2004 that incorporates CITES rules, and the Archipelagic
Waters and Maritime Jurisdiction Act of 1993 (Gittens and Braynen 2012). 

Belize
The Capture Fisheries Unit (CFU) of the Belize Fisheries Department, under the Ministry of Agriculture, Fisheries, Forestry, Environment
and Sustainable Development, manages the queen conch fishery in Belize. The CFU is "responsible for providing the necessary legislative
and management interventions to facilitate the continued development and proper management of Belize’s marine fisheries resources"
(http://www.agriculture.gov.bz/Fisheries_Dept.html).

Honduras
The queen conch fisheries in Honduras are managed by the General Directorate for Fisheries and Aquaculture (DIGEPESCA),
which licenses only four vessels to catch conch for scientific research, and tracks them via satellites (NMFS 2014b). 

Nicaragua
The Ministry of Natural Resources and MARENA Environment along with the Department of Fisheries and Aquaculture (INPESCA) manage
the queen conch fishery in Nicaragua (INPESCA 2014) (NMFS 2014). They establish annual export quotas based on the results of fisheries
independent research (Navarro 2014) (NMFS 2014b). They implement size restrictions and seasonal closures (Navarro 2014) (NMFS
2014).

Puerto Rico
In Puerto Rico, the queen conch fishery in territorial waters is managed by the Department of Natural and Environmental Resources, while
stocks in the EEZ are managed by the Caribbean Fisheries Management Council (CFMC) under the Caribbean Fisheries Management Plan
(CFMP). The CFMP must be approved by the U.S. National Marine Fisheries Service (NMFS). 

The Turks and Caicos Islands
The Department of Environment and Maritime Affairs (DEMA) sets a suggested queen conch total allowable catch (TAC) (NMFS 2014).
Although not a signatory to CITES, the TCI reports catch to CITES and has a Scientific Authority Committee that reviews the stock
assessments and helps determine maximum sustainable yield (MSY) (DEMA 2012).

The U.S. Virgin Islands
Queen conch in the territorial waters of St. Croix, St. Thomas, and St. John are managed by the USVI Department of Planning and
Natural Resources (DPNR) (Cimo, L. et al. 2014). A small portion of the EEZ east of St. Croix on Lang Bank is open to fishing and
managed under the CFMP and the U.S. National Marine Fisheries Service. The DPNR reports catch statistics to the National Marine
Fisheries Service Southeast Fisheries Science Center, the Caribbean Fisheries Management Council (CRFM), FAO, and CITES (NMFS 2014)
(Cimo, L. et al. 2014).
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Production Statistics

The timeliness of the data varies by country (Table 1). The Bahamas has the highest production at 750 mt, closely followed by Nicaragua
with 603 mt (in 2013), while it appears that the USVI has the lowest (17 mt in 2012).

Table 1. Descriptors of the queen conch fishery in the Caribbean. Data from (Prada and Appeldoorn 2014) (Gittens and Braynen 2012)
(CFU 2013) (INPESCA 2014) (NMFS 2014) (CFMC 2014) (NMFS 2014b).

Country
Approx

No.
Fishers

No.
small
boats

(dories)

No.
industrial

boats

Free
dive
only

Approx.
annual

production
(mt)*

$ annual
production
(millions

USD)

%
export

Bahamas 9300 4000  no 750 (2011) $3.5 (2011) 36%

Belize* 2759
(2000) 800  yes 389.3 (2011) $4.1 (2011) 85%

Honduras 2000   no 210  90%
Nicaragua 1650 70 22 no 603.4 (2013)  90%

Puerto Rico 128
(2008)   no 170.1 (2012)   

Turks and
Caicos 253 146  yes 260.6

(2013) $3.8 (2013) 46-51%

USVI    no 17 (2012)   

Importance to the US/North American market.

In 2013, the greatest amount of queen conch meat by weight imported into the U.S. came from Nicaragua (Table 2 (Cimo, L. et al.
2014)), which was 38% of all queen conch imports that year. This is evidence of the rapid increase in landings in Nicaragua since
2009. This value is greater than the annual landings reported by (INPESCA 2014) and (NMFS 2014) above in Table 1 because the data
are from different sources. Imports were reported by (Cimo, L. et al. 2014), who used statistics from the U.S. Fish and Wildlife Service
(USFWS). These statistics likely came from CITES permit information and is probably more accurate with respect to imports than the
landings data reported by (INPESCA 2014) and (NMFS 2014). 

Between 2010 and 2012, Belize exported the highest amount of queen conch meat to the U.S. market; prior to that, U.S. imports were
dominated by the Turks and Caicos Islands (2004-2009) and Honduras (2001-2003). At $12.31/kg in 2013
(http://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/), total imports in 2013 were valued at more than $21.3 million
(excluding Puerto Rico and the U.S. Virgin Islands). For the USVI and Puerto Rico, landings for 2012 (187,100 kg, see Table 1) were
worth an additional $2.3 million, using the 2013 market value (CFMC 2014). Thus, the annual U.S. market for queen conch is
approximately $23 million.

Table 2. Annual U.S. imports of queen conch meat (kg) from 2001-2013 (from (Cimo, L. et al. 2014)).
Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total

Bahamas  
192,880

    
125,723

   
57,692

   
91,568

 
164,268

 
146,208

 
124,618

 
186,128

 
275,796

 
219,554

 
243,599

 
260,980

 
380,121

 
2,469,135

Belize  
274,738

    
169,616

 
171,526

 
229,092

 
239,131

 
272,174

 
166,783

 
243,175

 
301,347

 
331,300

 
328,031

 
479,724

 
386,334

 
3,592,971

Honduras  
922,278

 
1,020,204

 
810,724

             
2   

187,913
 
150,799     

23,433
 
136,324

 
197,255

 
151,718

 
184,798

 
3,785,448

Nicaragua    
44,371

      
29,115

   
34,223

   
31,974

   
80,974

 
201,805

   
87,566

 
102,144

 
198,745

 
302,527

 
308,859

 
406,833

 
657,956

 
2,487,092

Turks
and
Caicos

 
302,319

    
337,931

 
278,324

 
400,510

 
453,630

 
318,378

 
272,220

 
394,611

 
347,621

 
264,955

 
181,955

 
105,211

 
118,889

 
3,776,554

Common and market names.

"Caracol rosa, caracol reina, caracol pala, lambi, carrucho, botuto, guarura, cambombia, cambute, queen conch, pink conch, or giant
conch" (Prada and Appeldoorn 2014, p. 8). 

Primary product forms

The edible product of queen conch is cleaned meat. There is also commercial trade in the shells, but this is not relevant to the current
assessment.
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Assessment
This section assesses the sustainability of the fishery(s) relative to the Seafood Watch Standard for Fisheries, available at
www.seafoodwatch.org. The specific standard used is referenced on the title page of all Seafood Watch assessments.

Criterion 1: Impacts on the species under assessment

This criterion evaluates the impact of fishing mortality on the species, given its current abundance. When abundance is unknown,
abundance is scored based on the species’ inherent vulnerability, which is calculated using a Productivity-Susceptibility Analysis. The final
Criterion 1 score is determined by taking the geometric mean of the abundance and fishing mortality scores. The Criterion 1 rating is
determined as follows:

Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2 = Red or High Concern

Rating is Critical if Factor 1.3 (Fishing Mortality) is Critical.

Guiding Principles

Ensure all affected stocks are healthy and abundant.
Fish all affected stocks at sustainable level

Criterion 1 Summary

QUEEN CONCH

REGION / METHOD
INHERENT
VULNERABILITY ABUNDANCE

FISHING
MORTALITY SCORE

Western Central Atlantic | Diving | Bahamas 1.000: High
2.000: High
Concern

1.000: High
Concern

Red
(1.414)

Caribbean Sea | Atlantic, Western Central | Hand implements |
Belize 1.000: High

2.000: High
Concern

2.330: Moderate
Concern

Red
(2.159)

Caribbean Sea | Atlantic, Western Central | Diving | Honduras 1.000: High
3.000: Moderate
Concern

2.330: Moderate
Concern

Yellow
(2.644)

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua 1.000: High
2.000: High
Concern

2.330: Moderate
Concern

Red
(2.159)

Western Central Atlantic | Hand implements | Turks and Caicos
Islands 1.000: High

2.000: High
Concern

1.000: High
Concern

Red
(1.414)

Caribbean Sea | Atlantic, Western Central | Diving | United
States | Puerto Rico 1.000: High

2.000: High
Concern

1.000: High
Concern

Red
(1.414)

Caribbean Sea | Atlantic, Western Central | Diving | United
States | U.S. Virgin Islands 1.000: High

2.000: High
Concern

3.670: Low
Concern

Yellow
(2.709)

Queen conch stocks are highly vulnerable to the effects of fishing because they require a minimum density of 50-100 adults/ha (Prada and
Appeldoorn 2014) {Stoner 2009}. Moreover, their distribution makes them susceptible to harvest by divers using SCUBA or hookah.
Conch susceptibility to fishing also is higher in countries that use large industrial vessels to transport several dozen divers to harvest
locations (e.g., Nicaragua and Honduras). Queen conch was listed under Appendix II of CITES in 1992 as a consequence of overfishing
throughout the Caribbean (USFWS 2012). Today, many stocks are overfished with densities too low to allow for a viable population or
recovery {Stoner 2014} (NMFS 2014). In the areas where there are no reference points and declining stocks, the inherent vulnerability of
the species is high enough to rate the abundance as high concern. 

Criterion 1 Assessments
SCORING GUIDELINES

Factor 1.1 - Abundance

Goal: Stock abundance and size structure of native species is maintained at a level that does not impair recruitment or productivity.
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5 (Very Low Concern) — Strong evidence exists that the population is above an appropriate target abundance level (given the
species’ ecological role), or near virgin biomass.
3.67 (Low Concern) — Population may be below target abundance level, but is at least 75% of the target level, OR data-limited
assessments suggest population is healthy and species is not highly vulnerable.
2.33 (Moderate Concern) — Population is not overfished but may be below 75% of the target abundance level, OR abundance is
unknown and the species is not highly vulnerable.
1 (High Concern) — Population is considered overfished/depleted, a species of concern, threatened or endangered, OR
abundance is unknown and species is highly vulnerable.

Factor 1.2 - Fishing Mortality

Goal: Fishing mortality is appropriate for current state of the stock.

5 (Low Concern) — Probable (>50%) that fishing mortality from all sources is at or below a sustainable level, given the species
ecological role, OR fishery does not target species and fishing mortality is low enough to not adversely affect its population.
3 (Moderate Concern) — Fishing mortality is fluctuating around sustainable levels, OR fishing mortality relative to a sustainable
level is uncertain.
1 (High Concern) — Probable that fishing mortality from all source is above a sustainable level.
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Queen conch

Factor 1.1 - Inherent Vulnerability

Western Central Atlantic | Diving | Bahamas
Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Honduras
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

High
The score is based on the Seafood Watch productivity attribute table. Age at maturity = 3; Max avr. age = 1; Reproductive strategy
= 2; Density dependence = 1; Total average = 1.75 (NMFS 2014) (NOAA Fishwatch 2014) (Prada and Appeldoorn 2014).
Justification: 
Seafood Watch Vulnerability analysis for queen conch (Strombus gigas) scores as

"high" vulnerability ((NMFS 2014) (NOAA Fishwatch 2014) (Prada and Appeldoorn
2014) (pers. comm., Anonymous)).

 
Age at
Maturity

Max     
Average 
Age

Reproductive
Strategy

Density
Dependence

Total
Average

Result

Between
3-4 years
(40
months
min.) 4-5
years for
Bahamas

≥ 20
years

Demersal egg
layer

Yes
(susceptible
to Allee
effects)

1.75

SFW
Productivity
Value (from
table)

3 1 2 1
High
Vulnerability

 

Factor 1.2 - Abundance

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Moderate Concern
In 2003, CITES recommended that all countries prohibit the importation of queen conch from Honduras, but in 2005 allowed the
export of conch meat collected in "scientific surveys" (NMFS 2014) (USFWS 2012). Recent surveys (2009-2011) indicated that conch
densities range from 93 to 248/ha (NMFS 2014b). The surveys do not identify the proportion of adults versus juveniles (NMFS
2014b). During the same period, the estimated standing stock (21,143 mt) is 100 times greater than the research quota (210 MT)
(NMFS 2014b). Research during the moratorium years (2006-2015) suggests that conch populations in Honduras are not
overexploited and, according to the Conch Management Plan, current quotas are sustainable (DIGEPESCA 2017). There are no
reference points for the stock, but recent management measures appear to be effective in allowing the species to recover (NMFS
2014). Therefore, Seafood Watch rates the abundance of queen conch in Honduras as "moderate" concern.
Justification: 
On the northern coast, population densities (7.3/ha) are well below the densities required for reproduction (NMFS 2014). Higher
conch densities at deeper depths indicate that populations in the shallow areas have been exploited (NMFS 2014).

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

High Concern
The most recent full stock assessment of queen conch is from 2014. There are no reference points to determine if the stock is
healthy, though data-limited indicators suggest conflicting results: although average length has remained stable, other data-limited
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indicators suggest declines (percentage of mature individuals, lip thickness, and density of adults) (FAO 2016). See details below.

Since abundance is considered unknown relative to reference points and queen conch are highly vulnerable (as scored in Factor
1.1), Seafood Watch deems the abundance of queen conch in Nicaragua a "high" concern.
Justification: 
The percentages of juveniles captured has increased from 11% (2009 survey), 34% (2012 survey) to 20% (2013 survey). The
percentage of sexually mature individuals (for both sexes) declined from 93 (2009 survey) to 65 (2012 survey) and 85% (2013
survey). Therefore, the percentage of mature conch has declined, although the proportion of juveniles has increased (FAO 2016).

Abundance estimates increased from a 2004 estimate of 112 individuals/ha to 176 to 267 individuals/ha in 2009 (number of
individuals varied in the 2009 survey dependent on month, location, and depth). In the 2009 survey, juvenile densities reached
1,715 individuals/ha (NMFS 2014) (NMFS 2014b).

Surveys were also conducted in December 2012 and May 2013. Densities of individuals/ha overall declined from 136 individuals/ ha
(2009 survey) to 96 individuals/ha (2012 survey) followed by an increase to 119 individuals/ha (2013 survey) (FAO 2016). Average
size/siphonal length remained similar: 228 mm (2009 survey), 232 mm (2012 survey) and 222 mm (2013 survey). Average lip
thickness (for both sexes) declined from 19 mm (2009 survey) to 10 mm (2012 survey) and then 15 mm (2013 survey) (FAO
2016c). Therefore, average length has remained stable, although lip thickness has declined.

Lip thickness is considered a more reliable measure of reproductive maturity than shell length (Foley and Takahashi 2017) because
once conch is mature, it stops growing, but its lip thickness continues to increase; therefore, it is easier to continue to measure its
life-stage and growth (Prada and Appeldoorn 2014). Because of this, lip thickness limits are considered a strong tool to manage
juvenile mortality and reduce risk of growth overfishing (Foley and Takahashi 2017).

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

High Concern
Queen conch in Puerto Rico are depleted from historic overfishing, abundance is thought to be increasing (NMFS 2014), but the
stock remains classified as overfished (NMFS 2019). The stock is overfished and density in surveyed areas is below the minimum
threshold to avoid recruitment failure (56-100 adult conch/ha) (NMFS 2014) (NMFS 2014b). Density ranges from 5.5 to 73.8
conch/ha (NMFS 2014). Though densities of both adults and juveniles improved from 1997 to 2006, there has been no further
increase in average density since (Baker et al. 2016). Queen conch in Puerto Rico are in year 15 of a 15-year rebuilding plan (NMFS
2019) and is currently undergoing a status review to determine whether the species should be listed as threatened or endangered
under the Endangered Species Act (NOAA 2019). Because the stock is overfished, a "high" concern score is awarded.  

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

High Concern
According to (NMFS 2015), conch in the USVI are overfished; however, maximum sustainable yield (MSY) is likely
underestimated (NMFS 2014). Stocks for St. Croix, St. Thomas, and St. John were depleted in the 1990s. A 2010 survey of all three
islands found higher densities than previously estimated, but also included new survey sites. Stocks are responding positively to
management regulations (NMFS 2014). Because of the overfished status, Seafood Watch deems the abundance of queen conch in
the USVI as "high" concern.

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

High Concern
Belize conducts biennial surveys to assess queen conch stocks and was last assessed in 2017. There is no single reference point to
determine the overfished status of conch; however, three performance indicators have been used to determine abundance trends
and aid the management of the Belize conch fishery (Belize Fisheries Department 2017b). These performance indicators include:
mean shell length, average density of conch, total landings from the previous year, which have been compared to a Limit Reference
Point (LRP) and a Target Reference Point (TRP) (more detail available in the justification) (Belize Fisheries Department 2017b). Two
of the three performance indicators show a decline. In addition, the stock is heavily truncated towards juvenile conch as the majority
(83.66%) of the population are considered to be of sub-legal size; only 16.34 % of the sample were considered legal size (Belize
Fisheries Department 2017a). Since data-limited indicators have shown mixed trends for the status of the stock, abundance is
considered unknown. Given that queen conch is considered highly vulnerable (as scored in Factor 1.1), Seafood Watch deems
abundance as "high" concern.
Justification: 
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Queen conch in Belize was declared overexploited in 1994 (NMFS 2014a). There were slight population increases in 2003-2004;
however, the discovery of a deep-water stock, and high recruitment in the back reef, resulted in the 2003 CITES review to express
concerns about Allee effects and reproductive failure (NMFS 2014a). Since then, the country has implemented management
measures including establishing size limits and quotas, allocating quotas to fishing cooperatives, prohibiting the use of SCUBA, and
creating Marine Protected Areas (CFU 2013) (Gongora 2012) (NMFS 2014b) and a conch management plan since 2014 (Belize
Fisheries Department 2017b).

Three performance indicators have been chosen in the management plan to support the adaptive management framework. These
performance indicators were have been used to determine the queen conch abundance and are discussed in detail in the table
below. The status of the Queen Conch relative to reference points of the performance indicators that are available and shown in the
Queen Conch Management Plan (Belize Fisheries Department 2017b).

The status of the Queen Conch relative to reference points of the
performance indicators that are available and shown in the Queen

Conch Management Plan (Belize Fisheries Department 2017b).
Performance
Indicator TRP LRP Status Relative to Reference Point

Mean shell
length

Running
10-year
average

N/A

Mean shell length has decreased by
10.9 % since 2016; it is currently
estimated at 139.01 mm, which is
below the legal size of 178 mm
(Belize Fisheries Department 2017a).
The 10-year average shell length for
2006 to 2016 was 147.23265 (slide
13; (Belize Fisheries Department
2017a)). Therefore, the current
mean shell length is below the
average.

Average
density of
conch

Running
10-year
average

88
conch/ha

Mean stratified legal size density of
conch has increased from 75/6
conch/ha (2016) to 84.21 conch/ha
(2017) (Belize Fisheries Department
2017a). Therefore, the density is
below the LRP.

Total
landings
from the
previous
year

Running
10-year
average

N/A

Reported catch from cooperatives in
2016 was 900,000 lb (Belize
Fisheries Department 2017a).
Though landings data are not
available for each year from a single
source, total catches represent
around 850,000 lb. Therefore,
catches are above the 10-year
average.

In addition to the performance indicators discussed above, several data sets (density ratio, lip thickness, depletion estimate,
maturity, export trends, and market trends) also show abundance trends for the stock. However, the data used for the performance
indicators were favored because they were more feasible to collect and analyse, were more applicable to a national scale and more
representative of the population (Belize Fisheries Department 2017b). Lip thickness and market clean weight are considered to be
more appropriate indicators, since they are more more sensitive and more accurate at detecting maturity (Foley and Takahashi
2017). However, there is a lack of data currently available to use lip thickness as a performance indicator in the management plan
(Belize Fisheries Department 2017b).
 

 

Western Central Atlantic | Diving | Bahamas

High Concern
Queen conch was listed under CITES Appendix II in 1992 (NMFS 2014) (NOAA Fishwatch 2014) (USFWS 2012). Appendix II
species are those "that are not necessarily now threatened with extinction but that may become so unless trade is closely controlled"
(https://www.cites.org/eng/app/index.php). There are no reference points and the stock inherent vulnerability is high (scored in
Factor 1.1). Therefore, Seafood Watch deems the abundance of queen conch in the Bahamas as "high" concern.
Justification: 
Queen conch densities in the Bahamas have declined dramatically over the past 25 years, but vary by location. Specifically, densities
in the shelf habitat at Lee Stocking Island have decreased 91% since 1991, while those in the Exuma Cays Land and Sea Park have
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declined by 69% (16 adults/ha) (NMFS 2014b). There are high numbers of samba conch (a smaller, undesirable phenotypic variant
with a thicker shell) near Andros Island, but when those are removed from analyses, there are only 3 conch/ha of queen conch
(NMFS 2014b). Patchy areas (13% of sampled sites) south of the Berry Islands Bank have densities high enough for successful
reproduction at 50-100 conch/ha, but areas to the north and west have few to no queen conch (NMFS 2014b). Only 3 of 11 survey
sights have adult densities high enough for reproduction (> 55/ha, Table 4) (Stoner et al. 2014). The most recent survey in the
island of Eleuthera was conducted more than 10 years ago in 2003, which recorded a wide range of densities.
 

Table 4. Comparisons of population parameters for "subadult" and "adult" queen conch
in Bahamian locations surveyed by Community Conch, 2009-2015 (pers. comm.,

Anonymous 2016). In 2009, the conch population in the Berry Islands Marine Fishery
Reserve was not yet protected from fishing. Data are for bank areas < 15' deep where

fishing can occur by free diving and hookah.

Location surveyed

Year
of

survey

Number
of

survey
lines

Density of
“subadults”

(no./ha)

Density
of

“adults”

(no./ha)

Shell
length

(mm)

Lip
thickness

(mm)

Berry Islands SW
fishing ground

2009 73
70.2 ±
140.5

118 ±
282

153 ± 20 15 ± 3

Berry Islands West
bank

2009 70 0.6 ± 1.9 0.7 ± 1.8 nd nd

Berry Islands
Marine     Fishery
Reserve

2009 42 12.4 ± 30.5 4.4 ± 8.5 190 ±30 3 ± 2

East coast of
Andros     Island

2010 82 53.8 ± 65.7
3.5 ±
15.2

210 ±42 8 ± 9

Grassy Cays,
Andros     Island

2010 58 35.1 ± 60.1
117 ±
162

177 ±27 15 ± 7

Lee Stocking Island,
Exuma Cays (banks
only)

2011 70 73.1 ± 18.9
5.8 ±
15.2

190 ± 21 9 ± 7

Exuma Cays Land and

Sea Park (banks only)
2011 52 10.9 ± 4.5

16.6 ±
50.5

200 ± 22 21 ± 10

Sandy Point, Bight of
Abaco

2012 87 10.1 ± 18.9 6.4 ± 9.6 187 ± 19 6 ± 4

Mores Island, Bight of
Abaco

2012 115 7.8 ± 20.6
9.8 ±
16.7

198 ± 24 9 ± 5

Jumentos Cays &
Ragged Islands

2013 176 14.8 ± 49.1
122 ±
138

186 ± 20 19 ± 7

Little Bahama Bank 2014 215 8.3 ± 17.7
30.1 ±
59.3

205 ± 19 11 ± 7

Eastern Sand Bores 2015 157 3.9 ± 9.7
52.1 ±
55.6

186 ± 15 20 ± 4

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High Concern
Historically, the Turks and Caicos queen conch population was considered one of the last healthy conch populations. But recent
declines in catch combined with habitat degradation, increased market demand, and effects from hurricanes indicate that the
population may be declining (NMFS 2014). Abundance is unknown relative to target thresholds. The most recent queen conch
survey was published in 2001, which reported adult densities inside a marine protected area (575 ind/ha) as almost four times
greater than those outside the MPA (149 ind/ha) (NMFS 2014b). There also is a deep area that is not an MPA with adult densities
greater than 550 ind/ha (pers. comm., Claydon 2016). The results of a more recent survey are unpublished, but report a decline in
adult densities to less than 100 ind/ha (NMFS 2014b). Although the more recent survey did not replicate the 2001 survey, stocks are
declining. The decline in abundance and density of individuals combined with the high inherent vulnerability are why Seafood Watch
rates queen conch abundance in the Turks and Caicos Islands as "high" concern.

16



Justification: 
Historically, the stock has been enhanced by the release of larvae from the Caicos Conch Farm. But brood stock from this farm came
from collecting wild egg masses, so the net benefit is unknown. The farm also has recently reduced its production, which may affect
abundance and recruitment of the wild stock.

Factor 1.3 - Fishing Mortality

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Moderate Concern
Honduras commercially exports conch meat taken during scientific surveys; the amount is limited to 210 MT/year (NMFS 2014b)
(NMFS 2014). There are no reference points for fishing mortality. Recent management measures (e.g., very low export quota,
moratorium on commercial fishing) have been implemented to mitigate overfishing and illegal fishing, and to help stocks to recover.
The commercial fishery reopened in 2016, with a quota of 90.9 MT/year for domestic markets and the export quota increased to
310 MT/year. Because management measures have been successful, but reference fishing mortality reference points are still not
established, Seafood Watch deems current fishing mortality of queen conch in Honduras as "moderate" concern.
Justification: 
In response to CITES concerns about lack of information, illegal fishing, high exports, and low population densities, the Honduran
government closed the queen conch fishery from 2003 to 2006. Prior to the moratorium, Honduras had an industrial,
offshore conch fishery that allowed the use of SCUBA. Fishers brought their catch to offshore processors that cleaned and packaged
the meat. Offshore processing can obscure the tracking and calculation of the catch and landings (NMFS 2014). Based on the
historically high number of divers suffering from the bends and low conch densities in shallow areas, fishers were exploiting
deepwater populations, which can serve as recruitment areas (NMFS 2014) (Prada and Appeldoorn 2014). Moreover, some concerns
about poaching still exist (NMFS 2014).

In 2013, the United States imported nearly 185,000 kg of conch meat from Honduras, which is 88% of its export quota (Cimo, L. et
al. 2014).

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderate Concern
Nicaragua allows SCUBA and hookah as part of an industrial commercial queen conch fishery. Industrial landings and exports have
increased dramatically since 2008 (NMFS 2014). The status of the stock is unknown, but appears to be increasing. There are no
target or limit reference points for mortality and the effectiveness of management measures is unknown. But given the recent
increases in abundance, management appears to be effective. Therefore, Seafood Watch deems the mortality of queen conch in
Nicaragua as "moderate" concern.
Justification: 
During lobster season, fishers targeting lobsters account for 60% of the conch catch, while the remaining catch takes place when
lobster season is closed (NMFS 2014) (Navarro 2014). Industrial commercial fishing vessels are 20 m long and carry 26 fishers,
while artisanal boats are slightly smaller at 15 m and carry three fishers (Navarro 2014). Since 2008, landings have increased from
56.47 MT to 603.4 MT (1,330,459 lbs) in 2013 (Figures 5 and 6, Table 5) (NMFS 2014) (INPESCA 2014). Nearly all the landings are
exported (Figure 6) (NMFS 2014).

Figure 2: Total queen conch landings from
Caribbean Nicaragua in tons of fillet 100% clean.
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Figure 3: Nicaragua's queen conch landings and exports by weight from 2000-2011
(from NMFS 2014).

Figure 4: Queen conch landings of cleaned fillets, in pounds (from INPESCA 2014).

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

High Concern
There is conflicting information about the sustainability of fishing mortality of queen conch in Puerto Rico. According to Amendment
2 of the Conch Fisheries Management Plan (CFMC 2013), landings are below the Puerto Rican maximum sustainable yield (MSY),
where MSY (based on average landings from 1995-2005) = OFL = 403,349 lbs of meat. Between 2009 and 2012, annual landings
were less than 375,000 lbs (170.1 MT) of meat, which is below the OFL (CFMC 2013).  As a result, in 2014 NMFS changed the
status of queen conch in Puerto Rico and the USVI, stating that overfishing was no longer occurring (CFMC 2013) (CFMC 2014); the
stock is classified as not undergoing overfishing as of December 2019 {NFMS 2019}. Even though catch rates are below the OFL,
NMFS (2014b) calculated that the conch fishery in Puerto Rico had one of the lowest sustainability scores in the Caribbean. In
addition, fishing mortality is greater than natural recruitment, and "Yield per Recruitment (YPR) is reached at an age below that of
first reproduction (~3.2 years)" (NMFS 2014). Finally, illegal fishing takes place during the seasonal closure (NMFS 2014b). It
therefore appears that cumulative fishing pressure may be too high to recover the stock, which Seafood Watch deems as "high"
concern.
Justification: 
The CFMC calculated the MSYproxy by averaging catch from commercial landings from 1999-2005, which is also the overfishing limit

(OFL) (CFMC 2013). These do not include catch from recreational fisheries and are therefore underestimated (CFMC 2013). The
optimum yield (OY) equals both the allowable biological catch (ABC) and the annual catch limit (ACL). The MSYproxy/OFL in Puerto

Rico is 403,349 lbs (Table 7) (CFMC 2013) (CFMC 2014). Commercial fishing is not allowed in the EEZ beyond Puerto Rico's 9 mile
territorial waters. Therefore, the OY/ABC/ACL in the EEZ is zero (Table 7) (CFMC 2013) (CFMC 2014). Recent landings in Puerto
Rican territorial waters are below the OFL, indicating that overfishing is not occurring (Table 8) (CFMC 2013) (CFMC 2014).
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Figure 5: Management reference points and proxies for queen conch in the U.S.
Caribbean federal waters. Reference points (MSY, OFL, OY) are based solely on
commercial landings. The ACL for St. Croix is on combined federal/territorial landings
(from CFMC 2013).

 

Figure 6: Puerto Rico commercial and recreational landings in pounds of whole weight from 2008-2012 and Caribbean-
wide Overfishing Limit (OFL) for 2010 (from CRFM 2013). Landings are from state waters only.

 

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Low Concern
Fishing in the U.S. Exclusive Economic Zone (EEZ) is only permitted in Lang Bank, east of St. Croix. In 2008-09, annual quotas for
Lang Bank and the territorial waters of St. Croix and St. Thomas/St. John were established at 50,000 lbs (22 MT) each (NMFS
2014). According to (NMFS 2015), conch in the USVI are not undergoing overfishing. Total landings have been below the USVI (St.
Croix, St. Thomas, and St. John combined) MSY/OFL (109,369 lbs) since 2009 (CFMC 2013) (CFMC 2014). Total landings in 2012
were 36,771 lbs (St. Croix) and 592 lbs (St. Thomas + St. John) (CFMC 2014). Stock densities are increasing, which may indicate
that MSY is greatly underestimated (NMFS 2014). Because it is probable that fishing mortality is at or below a sustainable level that
will allow the stock to build, and because population trends are increasing in the short and long term due to effective management,
Seafood Watch deems fishing mortality of queen conch in the USVI as "low" concern.
Justification: 
The CFMC calculated the MSYproxy by averaging catch from commercial landings from 1999-2005. This is also the overfishing limit

(OFL) (CFMC 2013). These calculations do not include catch from recreational fisheries and are thus underestimated (CFMC 2013).
The optimum yield (OY) is the same as both the allowable biological catch (ABC) and the annual catch limit (ACL). The
MSYproxy/OFL in USVI is 109,369 lbs (Table 8) (CFMC 2013) (CFMC 2014). Commercial fishing is not allowed in the EEZ with the

exception of Lang Bank. Landings in 2012 in the USVI (territorial waters plus EEZ) are below OFL and the 50,000 lb quota for each
management unit (Table 10), indicating that fishing mortality is at or below a sustainable level (CFMC 2013) (CFMC 2014). Recent
visual surveys indicate that the adult densities are greater than the minimum of 100 adults/ha needed to be reproductively viable
(NMFS 2014).
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Figure 7: Queen conch commercial landings 2008-2012 in St. Croix and St. Thomas/St. John in pounds of whole weight and the
Caribbean-wide OFL for 2010. Landings include harvest from both territorial and federal waters (from CRFM 2014).

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderate Concern
There are no fishing mortality reference points. Although conch are targeted alongside lobster at certain times of the year (pers.
comm., McDonald 2017), the level of conch landings that occur in the spiny lobster fishery is unknown.

Based on the mean shell length data, it is likely that landings mostly consist of juveniles and that the minimum harvest meat weight
requirement is low (pers. comm., Stoner 2017), which may be resulting in growth overfishing (Foley and Takahashi 2017).
However, the fishery is restricted using a suite of measures to reduce overfishing, including a quota that is set at 80% of the
calculated Maximum Sustainable Yield (Belize Fisheries Department 2017a). Since mortality is unknown in relation to any target or
limit reference points, Seafood Watch deems the mortality of queen conch in Belize as "moderate" concern.
Justification: 
Between 2000 and 2011, Belize ranked fifth in landings of queen conch, with 389.3 MT caught by approximately 2,750 fishers
(NMFS 2014b) (Prada and Appeldoorn 2014). Fishing effort and landings steadily increased since 1996 and had nearly doubled by
2011, which is cause for concern (Figure 8) (CFU 2013). 

Figure 8: Landings of queen conch meat and fishing effort in Belize (from CFU 2013).

Western Central Atlantic | Diving | Bahamas

High Concern
Although the fishery is spread across a large area, localized fishing pressure in some areas is unsustainable (e.g., near Andros
Island, the Bight of Abaco, and the banks of the Exuma Cays) (FAO 2011) (NMFS 2014) (Stoner et al. 2014). Total landings in 2015
were 541 MT, but may be grossly underestimated because (in 2008) the Bahamian fisheries monitoring program "did not document
86% of the estimated total conch catch based on consumption and trade statistics" (Talaue-McManus and Hazell 2008).

Also, fishing mortality is unknown, an increasing reliance on hookah has contributed to the depleted or overfished population
throughout most of the islands, and shell middens show high juvenile mortality (pers. comm., Anonymous 2016). Management
effectiveness is not sufficient to sustain a healthy population (Stoner et al. 2014). Therefore, Seafood Watch considers queen conch
mortality in the Bahamas as "high" concern.
Justification: 
Queen conch landings in the Bahamas gradually increased between 1980 and 2012, but have dramatically decreased since then
(Figure 9) (pers. comm., Anonymous 2016). 
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Figure 9: Conch meat landings and exports from the Bahamas 1983-2015 (from Bahamas Dept. of Marine Resource
via pers. comm., Davis).

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High Concern
The current TAC (quota) is set at 50% MSY (800,000 lbs) (DEMA 2012b) (NMFS 2014). Between 2004 and 2011, TACs were
between 80% and 90% of MSY (DEMA 2012b) (NMFS 2014). Annual TACs and landings have decreased dramatically since 2006
(DEMA 2012) (DEMA 2012b) (NMFS 2014). In addition, more fishers began targeting queen conch as a result of declining stocks of
spiny lobster (NMFS 2014). This resulted in an increase in effective fishing effort and a concomitant decrease in catch per unit effort
(CPUE) of conch (NMFS 2014). Landings of uncleaned meat in 2011 were 823,239 lbs, which was below the TAC of 1.3 million
pounds (80% MSY) (DEMA 2012b) (NMFS 2014). Finally, queen conch stocks in the Turks and Caicos Islands are subject to
widespread poaching by fishers from nearby Hispaniola (NMFS 2014) (DEMA 2012) (DEMA 2012b). Declining stocks and CPUEs
combined with recent high quotas (as a % of MSY) are why Seafood Watch is rating fishing mortality of queen conch in the Turks
and Caicos Islands as "high" concern.
Justification: 
Catch per unit effort (CPUE) peaked in 2008, then declined so dramatically that the CPUE in 2010/11 was approximately half of the
average CPUE between 1993 and 2006 (Figure 10, (NMFS 2014b)). This decline also partly results from two hurricanes that hit TCI
in 2008 (pers. comm., Claydon 2016) (NMFS 2014). Landings of uncleaned meat peaked in 2009 (1,666,413 lbs), which exceeded
the quota for that year, but decreased by more than 60% the following year (2010) to only 636,875 lbs (Table 9, (NMFS 2014)).
This decline in landings may also have resulted from the two hurricanes that depleted juvenile year classes, which then did not
recruit into adults (pers. comm., Claydon 2016). Current TAC is 800,000 lbs. 
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Figure 10: Expected and observed catch per unit effort (CPUE) of queen conch in the Turks and Caicos Islands from
1974-2011. Red line indicates landfall Hurricanes Ike and Hannah (from DEMA 2012b).

Figure 11: Maximum sustainable yield (MSY), total allowable catch (TAC or quota),
unclean, and clean landings of queen conch in the Turks and Caicos Islands (from DEMA
2012b).
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Criterion 2: Impacts on Other Species

All main retained and bycatch species in the fishery are evaluated under Criterion 2. Seafood Watch defines bycatch as all fisheries-related
mortality or injury to species other than the retained catch. Examples include discards, endangered or threatened species catch, and ghost
fishing. Species are evaluated using the same guidelines as in Criterion 1. When information on other species caught in the fishery is
unavailable, the fishery’s potential impacts on other species is scored according to the Unknown Bycatch Matrices, which are based on a
synthesis of peer-reviewed literature and expert opinion on the bycatch impacts of each gear type. The fishery is also scored for the
amount of non-retained catch (discards) and bait use relative to the retained catch. To determine the final Criterion 2 score, the score for
the lowest scoring retained/bycatch species is multiplied by the discard/bait score. The Criterion 2 rating is determined as follows:

Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2 = Red or High Concern

Rating is Critical if Factor 2.3 (Fishing Mortality) is Crtitical

Guiding Principles

Ensure all affected stocks are healthy and abundant.
Fish all affected stocks at sustainable level.
Minimize bycatch.

Criterion 2 Summary
Criterion 2 score(s) overview

This table(s) provides an overview of the Criterion 2 subscore, discards+bait modifier, and final Criterion 2 score for each fishery. A
separate table is provided for each species/stock that we want an overall rating for.

QUEEN CONCH

REGION / METHOD SUB SCORE
DISCARDS+BAIT
/ LANDINGS SCORE

Western Central Atlantic | Diving | Bahamas 5.000 1.000: < 20%
Green
(5.000)

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize 1.732 1.000: < 20% Red (1.732)

Caribbean Sea | Atlantic, Western Central | Diving | Honduras 5.000 1.000: < 20%
Green
(5.000)

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua 1.732 1.000: < 20% Red (1.732)

Western Central Atlantic | Hand implements | Turks and Caicos Islands 1.000 1.000: < 20% Red (1.000)

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico 3.831 1.000: < 20%
Green
(3.831)

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin
Islands 1.732 1.000: < 20% Red (1.732)

Criterion 2 main assessed species/stocks table(s)

This table(s) provides a list of all species/stocks included in this assessment for each ‘fishery’ (as defined by a region/method
combination). The text following this table(s) provides an explanation of the reasons the listed species were selected for inclusion in the
assessment.

CARIBBEAN SEA | ATLANTIC, WESTERN CENTRAL | DIVING | HONDURAS

SUB SCORE: 5.000 DISCARD RATE: 1.000 SCORE: 5.000

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Queen conch 1.000: High
3.000: Moderate

Concern
2.330: Moderate Concern Yellow (2.644)
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CARIBBEAN SEA | ATLANTIC, WESTERN CENTRAL | DIVING | NICARAGUA

SUB SCORE: 1.732 DISCARD RATE: 1.000 SCORE: 1.732

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Caribbean spiny lobster 2.000: Medium
3.000: Moderate

Concern
1.000: High Concern Red (1.732)

Queen conch 1.000: High 2.000: High Concern 2.330: Moderate Concern Red (2.159)

CARIBBEAN SEA | ATLANTIC, WESTERN CENTRAL | DIVING | UNITED STATES | PUERTO RICO

SUB SCORE: 3.831 DISCARD RATE: 1.000 SCORE: 3.831

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Queen conch 1.000: High 2.000: High Concern 1.000: High Concern Red (1.414)

Caribbean spiny lobster 2.000: Medium 4.000: Low Concern 3.670: Low Concern Green (3.831)

CARIBBEAN SEA | ATLANTIC, WESTERN CENTRAL | DIVING | UNITED STATES | U.S. VIRGIN ISLANDS

SUB SCORE: 1.732 DISCARD RATE: 1.000 SCORE: 1.732

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

West Indian top shell 2.000: Medium
3.000: Moderate

Concern
1.000: High Concern Red (1.732)

Queen conch 1.000: High 2.000: High Concern 3.670: Low Concern Yellow (2.709)

Caribbean spiny lobster 2.000: Medium 4.000: Low Concern 3.670: Low Concern Green (3.831)

CARIBBEAN SEA | ATLANTIC, WESTERN CENTRAL | HAND IMPLEMENTS | BELIZE

SUB SCORE: 1.732 DISCARD RATE: 1.000 SCORE: 1.732

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Caribbean spiny lobster 2.000: Medium
3.000: Moderate

Concern
1.000: High Concern Red (1.732)

Queen conch 1.000: High 2.000: High Concern 2.330: Moderate Concern Red (2.159)

WESTERN CENTRAL ATLANTIC | DIVING | BAHAMAS

SUB SCORE: 5.000 DISCARD RATE: 1.000 SCORE: 5.000

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Queen conch 1.000: High 2.000: High Concern 1.000: High Concern Red (1.414)

WESTERN CENTRAL ATLANTIC | HAND IMPLEMENTS | TURKS AND CAICOS ISLANDS

SUB SCORE: 1.000 DISCARD RATE: 1.000 SCORE: 1.000

SPECIES INHERENT VULNERABILITY ABUNDANCE FISHING MORTALITY SCORE

Hawksbill turtle 1.000: High
1.000: Very High

Concern
1.000: High Concern Red (1.000)

Queen conch 1.000: High 2.000: High Concern 1.000: High Concern Red (1.414)

Green sea turtle 1.000: High
1.000: Very High

Concern
2.330: Moderate Concern Red (1.526)

Caribbean spiny lobster 2.000: Medium
3.000: Moderate

Concern
1.000: High Concern Red (1.732)

In Belize, Nicaragua, Puerto Rico, the Turks and Caicos Islands, and the USVI, spiny lobster is caught with queen conch. Because spiny
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lobster is more valuable, it is typically the preferred target species. Spiny lobster stocks (spawning, recruiting, and total biomass) in Belize
are declining, and fishing mortality (based on estimations of fishing effort as a number of fishing days) is above FMAX (Gongora 2010).

Inherent vulnerability to fishing is moderate, and the stock status in the other locations is unknown. Therefore, there is moderate concern
over the abundance of spiny lobster in the other locations. In Nicaragua, the Turks and Caicos, and Belize, declining CPUEs with increases
in juvenile catch cause fishing morality to be of high concern. In Puerto Rico, the stock is no longer subject to overfishing. Therefore,
spiny lobster fishing mortality in Puerto Rico is moderate concern. 

In the Turks and Caicos Islands, both hawksbill and green sea turtles are caught opportunistically in the conch/spiny lobster multispecies
fishery. Hawksbill turtle is listed as "Critically Endangered" on the IUCN Red List, while green sea turtle is listed as "Endangered." The
catch of adult hawksbill turtle in this fishery is cause for concern.

In the USVI, fishermen catch the West Indian top shell snail while targeting queen conch. The population may be depleted and
management actions (size limits and seasonal closures) may or may not be effective (Toller and Gordon 2005). Thus, fishing mortality of
the West Indian top shell snail in the queen conch fishery in the USVI is of high concern.

Criterion 2 Assessment
SCORING GUIDELINES

Factor 2.1 - Abundance
(same as Factor 1.1 above)

Factor 2.2 - Fishing Mortality
(same as Factor 1.2 above)

Factor 2.3 - Modifying Factor: Discards and Bait Use
Goal: Fishery optimizes the utilization of marine and freshwater resources by minimizing post-harvest loss. For fisheries that use bait, bait
is used efficiently.

Scoring Guidelines: The discard rate is the sum of all dead discards (i.e. non-retained catch) plus bait use divided by the total retained
catch.

Ratio of bait + discards/landings Factor 2.3 score
<100% 1
>=100 0.75
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Caribbean spiny lobster

Factor 2.1 - Inherent Vulnerability

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Medium
According to the Seafood Watch Susceptibility table, the Caribbean spiny lobster has a moderate vulnerability.
Justification: 
Values and results of the Seafood Watch susceptibility table and vulnerability calculation. 

 
Avg. Age at

Maturity
Avg. Max

Age 
Reproductive

Strategy 
Density

Dependence 
Final 
Score

 Result
 Length

70-80 mm
 20-30
years

Brooder 
 None suggested,

but unknown
 

Score  2 2 2 - 2

Source
Ehrhardt 2005
Chavez 2001

Ehrhardt 2005
Ehrhardt 2005
SEDAR 2010

Behringer and
Butler 2006

Moderate
Vulnerability

Factor 2.2 - Abundance

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderate Concern
Biomass estimates obtained by length cohort analysis have fluctuated widely (Butler et al. 2013). The most recent stock assessment
for the Caribbean spiny lobster in the Honduras-Nicaragua shelf area was in 1999 and is no longer considered to be a good
indication of stock status. Stock status is unknown and inherent vulnerability is moderate. Therefore, Seafood Watch rates the
abundance of Caribbean spiny lobster in Nicaragua as "moderate" concern.

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Low Concern
Caribbean spiny lobster stocks in the U.S. were assessed in 2019 using the Stock Synthesis 3 model, the results have not be
reviewed by the Caribbean Fishery Management Council's Scientific and Statistical Committee, but the report has been through
independent review (SEDAR 2019). There are some inherent uncertainties in the assessment, which renders it a "data moderate"
type of assessment; uncertainties include the lack of abundance indices and insufficient recreational and illegal fishing data (SEDAR
2019). A provisional minimum stock size threshold (MSST) is assumed to be 75% of spawning output needed to produce spawning
potential ratio of 30% of unfished levels (SSPR30). Spiny lobster in Puerto Rico have been above MSST since 2007 and the stock is

not considered overfished (i.e. current spawning output is above potential limit reference points) (Figure below). Because abundance
is above potential limit reference points, but there is significant uncertainty, a "low concern" score is awarded. 
Justification: 
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Figure 12: Stock synthesis estimates of spawning output and fishing mortality relative to provisional
reference levels of SPR30%, for Caribbean spiny lobster in Puerto Rico (from SEDAR 2019).

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Low Concern
Caribbean spiny lobster stocks in the U.S. were assessed in 2019 using the Stock Synthesis 3 model, the results have not be
reviewed by the Caribbean Fishery Management Council's Scientific and Statistical Committee, but the report has been through
independent review (SEDAR 2019). There are some inherent uncertainties in the assessment, which renders it a "data moderate"
type of assessment; uncertainties include the lack of abundance indices and insufficient recreational and illegal fishing data (SEDAR
2019). A provisional minimum stock size threshold (MSST) is assumed to be 75% of spawning output needed to produce spawning
potential ratio of 30% of unfished levels (SSPR30). Spiny lobster in the U.S. Virgin Islands (both St. Croix and St. Thomas.St. John

stocks) have been above MSST over the entire time series (1976 - 2017) and the stock is not considered overfished (i.e. current
spawning output is above potential limit reference points) (Figures below). However, NOAA still considers overfished status to be
unknown (NMFS 2019). Because the score for Factor 2.1 (stock inherent vulnerability is medium, and abundance is above potential
limit reference points, but there is significant uncertainty, a "low" concern score is awarded. 
Justification: 
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Figure 13: Stock synthesis estimates of spawning output (x-axis) and fishing mortality (y-axis) relative
to provisional reference levels of SPR30%, for St. Croix. The vertical gray dotted line shows the
reference level associated with Minimum Stock Size Threshold (MSST) and the horizontal gray dotted
line shows the Maximum fishing mortality threshold (MFMT) (from SEDAR 2019).
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Figure 14: Stock synthesis estimates of spawning output (x-axis) and fishing mortality (y-axis) relative to
provisional reference levels of SPR30%, for St. Thomas/St. John. The vertical gray dotted line shows the
reference level associated with Minimum Stock Size Threshold (MSST) and the horizontal gray dotted line
shows the Maximum fishing mortality threshold (MFMT) (from SEDAR 2019).

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderate Concern
The last national stock assessment (2010) suggested that the Belize spiny lobster stock was between fully exploited and
overexploited status and had experienced declining population trends between 1999 and 2009 (Gongora 2010). The stock
assessment did not estimate abundance relative to reference points. In the absence of an up-to-date, quantitative stock assessment,
fishery-dependent data indicators (spawning biomass, recruitment biomass, and total biomass) (Gongora 2010) have been used to
assess the stock. Data used in the 2010 assessment showed that all indicators showed declines (CPUE, recruitment biomass and total
biomass declined by 28%, 36.1% and 17.4% respectively). Spiny lobsters aged 2 and 3 dominated catches, suggesting high
exploitation rates (Gongora 2010).

Belize spiny lobster was deemed to have medium vulnerability and has unknown abundance relative to reference points;
therefore, Seafood Watch deems abundance as a "moderate" concern.
Justification: 
The stock assessment report (Gongora 2010) is now more than 5 years old; thus, the data may not reflect the current status of the
stock. Data from the 2010 stock assessment showed between 1999 and 2009 CPUE had declined by 28% (from 2.7 kg/fishing day
to 1.94 kg/fishing day). Lobster recruitment biomass had declined by 36.1%, (from 1.98 million individuals to 1.26 million
individuals, which was the lowest value in the timeseries). The stock biomass had declined by 17.4%, (from 352 tons to 292 tons).

The Stock Spawning Biomass (SSB) decreased by 8.74% (from 212 tons to 193 tons). The stock's sex-structure is skewed,
potentially jeopardizing reproduction: due to the prohibition of retaining berried females, males have been disproportionately fished.
This has led to a reduced spermatophore size, and a sperm limitation within the population, resulting in decreased fertilization
success (Briones-Fourzan and Lozano-Alvarez 2015).

More recently, stock assessments have been conducted for two marine reserves, based on in-season recruitment and CPUE data.
There were no abundance-based reference points to determine the status of the stock (Babcock et al. 2015). Abundance was
estimated at 66,000–79,000 individuals (Glover’s Reef) and 12,000 individuals (Port Honduras) (Babcock et al. 2015). Additionally,
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20% of the reserve area is a no-take zone (Babcock et al. 2015) and both abundance and density are higher in marine reserves
(FAO 2015a)(BAS 2016). Therefore, it is unknown if the abundance is representative of the stock at a national level.

There is ongoing research to determine Target Reference Points (TRP) using data-limited indicators (pre, early and late open-season
CPUE), the previous season’s total catch and the previous season's average tail weight) from both fishery-independent and fishery-
dependent data. The TRP is the average of a ten-year data-set for each of the indicators (2005 to 2015). However these indicators
have not yet been compared to the reference points (McDonald et al. 2017).

There are limited data regarding stock connectivity of Caribbean spiny lobster populations. There is some consensus suggesting the
Belizean populations are connected to Mexico, Honduras, and Nicaragua since the Yucatán current carries larvae upstream from
Honduras and Nicaragua (Butler et al. 2008). This has not been accounted for in stock assessments, yet is particularly important as
the Honduran stock is potentially overexploited (National Fish and Wildlife Foundation 2015).

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderate Concern
There are no reference points, and the inherent vulnerability of the Caribbean spiny lobster is moderate (as scored in Factor 2.1).
Therefore, Seafood Watch deems the abundance of Caribbean spiny lobster in the Turks and Caicos Islands as "moderate" concern.

Factor 2.3 - Fishing Mortality

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

High Concern
Effort has been increasing over the past decade, and fishing mortality rates (F) have reached levels of 0.53 per year, while natural
mortality is at 0.35 (Butler et al. 2013) (Bennett 2010). Annual fishing quotas are in place but are regularly exceeded (Monnereau
and Pollnac 2012). Annual catch from both the dive and trap fisheries combined is approximately 980,000 lbs of tails
(http://fisheryimprovementprojects.org/fip/nicaragua-lobster-fishery-improvement-project/). The mean length of individuals
harvested also has declined, which can indicate overfishing (Butler et al. 2013) (Valle-Esquivel 2011). Therefore, fishing mortality is
considered "high" concern because the conch fishery is a substantial contributor to lobster fishing mortality and because lobsters are
experiencing overfishing.
Justification: 
Over the last decade, fishing effort has increased while catch has remained stable (Bennett 2010). Divers use kayaks that are
deployed from a mothership and will catch lobsters as deep as 50 meters (Valle-Esquivel 2011). As a result, divers have been killed
from the bends and other diving related accidents (Arcadis 1999). A study comparing an open-access dive fishery to a limited entry
trap fishery documented lower abundance and smaller size distributions of the catch in the dive fishery (Bennett 2010). In general,
22% of the catch by diving was undersized as compared to the trap fishery (Bennett 2010). This may result from the open-access
nature of the fishery rather than the method of capture.

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Low Concern
The conch fishery in Puerto Rico is a multispecies mixed fishery, in which divers will target spiny lobster and queen conch
simultaneously. Thus, it is impossible to determine the fishing pressure that conch fishing exerts on spiny lobster compared to the
pressure by a directed spiny lobster fishery. Between 1983 and 2001, roughly 43% of spiny lobster landings were caught with
SCUBA (SEDAR 2005). (CFMC 2014), showed that, between 2008 and 2012, commercial landings were below the overfishing limit
for catches in state and federal waters combined (CFMC 2014). (CFMC 2015) reported that average annual landings between 2012
and 2014 (345,997 lbs) were 105.5% of the annual catch limit (ACL) (327,920 lbs). The ACL is 10% lower than the OFL of
364,355 lbs (CFMC 2014) (CFMC 2015). According to (NMFS 2019), overfishing is not currently occurring (Figure below), but
recreational catch is considered unknown. The most recent stock assessment used a provisional maximum mortality threshold
(MFMT) of FSPR30% as a maximum sustainable yield (MSY) proxy because no spawner-recruitment relationship could be estimated

(SEDAR 2019). Based on the results of the stock assessment, Caribbean spiny lobster are not undergoing overfishing (F/FSPR30% <

1). Commercial fishing mortality rates have been increasing every year since 2013 and there is no reliable estimate of fishing
mortality from recreational or illegal fishing (SEDAR 2019). It is probable that fishing mortality is at or below a sustainable level but
there is some uncertainty. Therefore, a "low" concern score is awarded. 
Justification: 
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Figure 15: Puerto Rico, proportion of the stock killed by fishing (i.e., harvest rate in biomass landed / total
biomass) and associated 95% confidence intervals (vertical lines).

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Low Concern
This is a mixed fishery in which fishers target queen conch and spiny lobster simultaneously. The proportion of landings caught by
diving versus traps was very different for St. Thomas/St. John (2% landings from diving) versus St. Croix (92% landings from
diving) (Olsen et al. 2014). According to (NMFS 2019), overfishing is not occurring. In addition, (CFMC 2014) showed that between
2008 and 2012, annual commercial landings were below the overfishing limit (OFL) for St. Thomas/St. John. Average annual
landings from 2012-2014 were 82.5% of the Annual Catch Limit (ACL). For St. Croix, landings were greater than the OFL through
2010. But between 2011 and 2014, average annual landings decreased to only 58% of the ACL (which is 10% lower than the OFL)
(CFMC 2014) (CFMC 2015).

According to (NMFS 2019), overfishing is not currently occurring, but recreational catch is considered unknown. The most recent
stock assessment used a provisional maximum mortality threshold (MFMT) of FSPR30% as a maximum sustainable yield (MSY) proxy

because no spawner-recruitment relationship could be estimated (SEDAR 2019). Based on the results of the stock assessment,
Caribbean spiny lobster are not undergoing overfishing (F/FSPR30% < 1) in the U.S. Virgin Islands, but there is no reliable estimate

of fishing mortality from recreational or illegal fishing (SEDAR 2019). The stock is classified as not undergoing
overfishing; however, because of the level of uncertainty, a "low" concern score is awarded instead of a "very low" concern score. 

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

High Concern
The Caribbean spiny lobster season overlaps with the queen conch fishing season for 5 months from October to February, and they
are fished together during these months. Gongora (2010) found high lobster mortalities that corresponded with those from an
earlier study in 2007, and these could occur during the mixed conch-lobster fishery, the directed lobster fishery, or both (Gongora
2010). There is no way to tease apart lobster landings that occurred while fishers were targeting queen conch from those that
occurred while specifically targeting lobsters. Spiny lobster fishing mortality, based on estimations of fishing effort as a number of
fishing days, is above FMAX. Therefore, fishing mortality of Caribbean spiny lobsters in Belize is rated "high" concern because this

mixed fishery for conch and lobster is a substantial contributor to lobster fishing mortality and because lobsters are experiencing
overfishing.
Justification: 
Catch per unit effort has been declining over the past decade, and fishing mortality appears to be high
(http://www.iucnredlist.org/details/summary/169976/0). Lobster landings, although relatively stable over the last 5 years, have
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declined since 1999 (Figure 16) while effort (based on fishing days) has increased (CRFM 2011a) (CRFM 2011b). Gongora (2010)
recommended that, to maintain the fishery, fishing mortality should be decreased (Gongora 2010).

Figure 16: Lobster landings Belize 1999-2009.

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High Concern
This is a mixed fishery that targets queen conch, spiny lobster, and sea turtles. Landings are highly variable, with some decreases
attributed to hurricanes in 2008 and 2009 (CRFM 2012). According to (Clerveaux et al. 2002), landings (392,436 kg)
were above FMSY (379,563 kg). Accounting for increases in effort, engine power, and depth, between 1990 and 2000, CPUE for

exported lobster declined from 65 kg/boat per day to 20 kg/boat per day and nearly half (41.3%) of the landings (by number) were
undersized (Ulman et al. 2015) (Clerveaux et al. 2002). As of 2002, there was no indication that management actions were
effective (Clerveaux et al. 2002). Therefore, Seafood Watch deems fishing mortality of Caribbean spiny lobster in the Turks and
Caicos Islands as "high" concern.
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Green sea turtle

Factor 2.1 - Inherent Vulnerability

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High
Green sea turtle is a large species (300-350 lbs and 3-4 ft) that is long-lived (80-100 years), matures late (20-50 years), and
reproduces slowly (breeding every 2-4 years). Consequently, their populations are vulnerable to anything that can cause high
mortality rates, especially high rates of adult mortality. Among other factors, high mortality rates can be caused by interactions with
fishing gear and bycatch (from http://www.nmfs.noaa.gov/pr/species/turtles/green.htm
and http://myfwc.com/wildlifehabitats/imperiled/profiles/reptiles/green-sea-turtle/).

Factor 2.2 - Abundance

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Very High Concern
Green sea turtle in the North Atlantic is listed as "Endangered" under the IUCN Red List and as "Threatened" under the U.S.
Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). It is also listed under Appendix I of the Convention on International
Trade in Endangered Species of Wild Flora and Fauna (CITES). CITES prohibits the international trade of Appendix I species.
Threats to green sea turtle include fisheries bycatch, habitat destruction, exploitation (hunting), egg predation, light pollution, and
climate change. These have caused worldwide population declines over the past three generations
(http://www.iucnredlist.org/details/4615/0). Thus, its abundance is rated as "very high" concern.

Factor 2.3 - Fishing Mortality

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderate Concern
The conch fishery in TCI is a small-scale, multispecies fishery that also targets spiny lobster and opportunistically takes hawksbill
and green sea turtles (Stringell et al. 2013) (DEMA 2012). A recent study estimated that the minimum annual catch of green sea
turtle in TCI was between 176 and 324 individuals (2.90-6.82 MT) (Stringell et al. 2013). None of the sea turtles was a mature
individual, but 50% were below legal size limits (Stringell et al. 2013). Aside from a minimum size limit, there are no management
measures regulating the green sea turtle fishery in TCI. But there are regulations prohibiting harvest of eggs and nesting females
(DEMA 2015). There was no association between green sea turtle catch and the conch fishery, but green turtle catch decreased with
increased spiny lobster CPUEs (Stringell et al. 2013). Therefore, green sea turtle mortality in the TCI queen conch fishery is of
"moderate" concern.
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Hawksbill turtle

Factor 2.1 - Inherent Vulnerability

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High
Hawksbill sea turtle is a large species (100-150 lbs and 2-3 ft) that is thought to be long-lived (but lifespan is unknown), and
reproduces slowly (breeds every 2-3 years). Consequently, its populations are vulnerable to anything that can cause high mortality
rates, especially high rates of adult mortality. Among other factors, high mortality rates can be caused by interactions with fishing
gear and bycatch (from http://www.nmfs.noaa.gov/pr/species/turtles/hawksbill.htm).

Factor 2.2 - Abundance

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Very High Concern
Hawksbill sea turtle in the North Atlantic is listed as "Critically Endangered" under the IUCN Red List and "Endangered" under the
U.S. Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). It is also listed under Appendix I of the Convention on International
Trade in Endangered Species of Wild Flora and Fauna (CITES). CITES prohibits the international trade of Appendix I species.
Threats to hawksbill sea turtle include fisheries bycatch, habitat destruction, exploitation (hunting), egg predation, light pollution,
and climate change. These have caused worldwide population declines of more than 80% over the past three generations
(http://www.iucnredlist.org/details/8005/0). Thus, its abundance is rated "very high" concern.
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Factor 2.3 - Fishing Mortality

Western Central Atlantic | Hand implements | Turks and Caicos Islands

High Concern
The conch fishery in TCI is a small-scale, multispecies fishery that also targets spiny lobster and opportunistically takes hawksbill
and green sea turtles (Stringell et al. 2013) (DEMA 2012). A recent study estimated that the minimum annual catch of hawksbill
turtle in TCI was between 114 and 277 individuals, which equalled 2.30-7.61 MT (Stringell et al. 2013). Just over 10% of harvested
hawksbills were mature individuals and 33% were below legal size limits (Stringell et al. 2013). The catch of any adults can
adversely affect this critically endangered sea turtle population. For this reason, Stringell et al. (2013) recommended that the catch
of hawksbills be prohibited during the spiny lobster season (which would include 5 months of the 9-month queen conch season)
(Stringell et al. 2013). There are minimum and maximum size limits, a closed season from August to March, and prohibition against
harvest of eggs or nesting females (DEMA 2015). The new regulations have not had enough time to determine their effectiveness.
Therefore, hawksbill sea turtle mortality in the TCI queen conch fishery is of "high" concern.
Justification: 
The harvest of hawksbill turtles increased with increasing spiny lobster CPUEs and was inversely proportional to conch CPUEs
(Figure 17, (Stringell et al. 2013)). Adult breeding hawksbill turtles are present in the waters of TCI year-round. 

Figure 17: Green turtle (dark grey) and hawksbill turtle (light grey)
harvest at each of four categories of conch and lobster fishery
seasons at South Caicos. Closed and Open categories refer to both
fisheries together. "Conch Open" represents periods when the
conch fishery is open and lobster fishery closed, and vice versa for
"Lobster Open." Data from December 2008 to November 2010 (24
months).
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West Indian top shell

Factor 2.1 - Inherent Vulnerability

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Medium
Based on calculations using the Seafood Watch productivity table, the inherent vulnerability of the West Indian top shell snail is
moderate (Toller and Gordon 2005).
Justification: 
Inherent vulnerability and productivity values for the West Indian top shell snail (from (Toller and Gordon 2005)).

Avr. Age at
Maturity

< 5 yrs 3

Avr. Max age 30 1
Reproductive 

strategy
Broadcast
spawner 3

Density 
dependence

Allee effects
unknown 2

average = 2.25, moderate inherent vulnerability

Factor 2.2 - Abundance

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderate Concern
Abundance of the West Indian top shell snail is unknown. No quantitative data exist regarding population size or trends (Toller and
Gordon 2005). But interview data suggest declines in abundance away from shallow, easily accessible, nearshore and inshore
habitats to deeper areas that are only accessible to SCUBA divers (Toller and Gordon 2005). Higher abundances and larger animals
were documented in areas with fishing restrictions. Because the abundance is unknown and stock inherent vulnerability is medium
(as scored in Factor 2.1), Seafood Watch deems the abundance of the West Indian top shell snail as "moderate" concern.

Factor 2.3 - Fishing Mortality

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

High Concern
This is a mixed-species fishery in which fishers targeting queen conch also catch spiny lobster and West Indian top shell snail. Thus,
it is unknown the extent to which the queen conch fishery contributes to top shell snail mortality. There are no target or limit
reference points and F is unknown. Existing management measures consist of minimum harvest size and a closed season. There is
insufficient information to determine the effectiveness of these measures, and it appears that there is little compliance with the
minimum size restriction (Toller and Gordon 2005). For these reasons, Seafood Watch deems the mortality of the West Indian top
shell snail as "high" concern.
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Factor 2.3 - Modifying Factor: Discards and Bait Use

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

< 20%
Because conch is hand collected, the fishery is highly selective (CFMC 2013). There are no discards, and fishers do not use bait. This
fishery is for scientific purposes. There is no evidence that fishers target other species while collecting conch.

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

< 20%
Because conch are hand collected, the fishery is highly selective (CFMC 2013). There are no discards, and fishers do not use bait.

Western Central Atlantic | Diving | Bahamas

< 20%
According to (NMFS 2014), fishers target conch when the lobster season is closed. Conch are hand collected, and the fishery is
highly selective (CFMC 2013). There are no discards, and fishers do not use bait.
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Criterion 3: Management Effectiveness

Seven subfactors are evaluated: Management Strategy, Recovery of Species of Concern, Scientific Research/Monitoring, Following of
Scientific Advice, Enforcement of Regulations, Management Track Record, and Inclusion of Stakeholders. Each is rated as ‘ineffective,’
‘moderately effective,’ or ‘highly effective.’

5 (Very Low Concern)—Rated as ‘highly effective’ for all seven subfactors considered
4 (Low Concern)—Management Strategy and Recovery of Species of Concern rated ‘highly effective’ and all other subfactors rated
at least ‘moderately effective.’
3 (Moderate Concern)—All subfactors rated at least ‘moderately effective.’
2 (High Concern)—At minimum, meets standards for ‘moderately effective’ for Management Strategy and Recovery of Species of
Concern, but at least one other subfactor rated ‘ineffective.’
1 (Very High Concern)—Management exists, but Management Strategy and/or Recovery of Species of Concern rated ‘ineffective.’
0 (Critical)—No management exists when there is a clear need for management (i.e., fishery catches threatened, endangered, or
high concern species), OR there is a high level of Illegal, unregulated, and unreported fishing occurring.

The Criterion 3 rating is determined as follows:

Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2 = Red or High Concern

Criterion 3 Summary

FISHERY
HARVEST

STRATEGY
BYCATCH MANAGEMENT

STRATEGY
SCORE

Caribbean Sea | Atlantic, Western Central | Diving | Honduras 4.000 -1.000
Green 
(4.000)

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua 3.000 -1.000
Yellow
(3.000)

Caribbean Sea | Atlantic, Western Central | Diving | United States |
Puerto Rico 3.000 -1.000

Yellow
(3.000)

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S.
Virgin Islands 3.000 -1.000

Yellow
(3.000)

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize 3.000 -1.000
Yellow
(3.000)

Western Central Atlantic | Diving | Bahamas 1.000 -1.000
Red 
(1.000)

Western Central Atlantic | Hand implements | Turks and Caicos Islands 1.000 -1.000
Red 
(1.000)

Factor 3.1 Summary

FISHERY STRATEGY RECOVERY RESEARCH ADVICE ENFORCE TRACK INCLUSION

Caribbean Sea | Atlantic, Western Central |
Diving | Honduras

Highly
effective

Highly
effective

Highly
effective

Highly
effective

Highly
effective

Highly
effective

Moderately
Effective

Caribbean Sea | Atlantic, Western Central |
Diving | Nicaragua

Moderately
Effective

N/A
Moderately
Effective

Highly
effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Caribbean Sea | Atlantic, Western Central |
Diving | United States | Puerto Rico

Moderately
Effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Caribbean Sea | Atlantic, Western Central |
Diving | United States | U.S. Virgin Islands

Moderately
Effective

Highly
effective

Moderately
Effective

Highly
effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Caribbean Sea | Atlantic, Western Central |
Hand implements | Belize

Moderately
Effective

Moderately
Effective

Moderately
Effective

Moderately
Effective

Highly
effective

Moderately
Effective

Highly
effective

Western Central Atlantic | Diving | Bahamas Ineffective Ineffective
Moderately
Effective

Ineffective Ineffective Ineffective
Moderately
Effective
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Western Central Atlantic | Hand implements |
Turks and Caicos Islands Ineffective Ineffective

Moderately
Effective

Moderately
Effective

Ineffective
Moderately
Effective

Moderately
Effective

FISHERY STRATEGY RECOVERY RESEARCH ADVICE ENFORCE TRACK INCLUSION

Factor 3.2 Summary

FISHERY
ALL SPECIES
RETAINED?

CRITICAL? STRATEGY RESEARCH ADVICE ENFORCE

Caribbean Sea | Atlantic, Western Central | Diving |
Honduras Yes

Caribbean Sea | Atlantic, Western Central | Diving |
Nicaragua Yes

Caribbean Sea | Atlantic, Western Central | Diving |
United States | Puerto Rico Yes

Caribbean Sea | Atlantic, Western Central | Diving |
United States | U.S. Virgin Islands Yes

Caribbean Sea | Atlantic, Western Central | Hand
implements | Belize Yes

Western Central Atlantic | Diving | Bahamas Yes No
Highly
effective

Highly
effective

Highly
effective

Highly
effective

Western Central Atlantic | Hand implements | Turks and
Caicos Islands Yes

The scores for harvest management strategies vary by stock and country. Each species within a subfactor may score differently. The
overall score for each subfactor is based on the lowest scoring species.

Low Concern - Honduras
The best performer is Honduras. Honduras responded to the 2003 CITES review by closing its commercial fishery and, after 3 years,
allowing only a small proportion of the catch (210 MT/yr) that was collected during scientific surveys to be sold and exported
commercially (NMFS 2014) (NMFS 2014b). 

Moderate Concern - Belize, Nicaragua, USVI, and Puerto Rico
Like Honduras, Belize also instituted management measures in response to CITES. It prohibits the use of compressed air and works
closely with the four queen conch fishing cooperatives to implement quotas. Some effective management is in place, and a new adaptive
management/limited-entry requirement is being implemented in 2016 for the conch-lobster multispecies fishery (pers. comm.,
Anonymous). Spiny lobster stocks have declined and are between fully exploited and overexploited, with declines in spawning biomass,
recruitment biomass, and total biomass (FAO 2011) (Gongora 2010), and the conch-lobster multispecies fishery is a substantial
contributor to the mortality of the species. Although populations appear to have stabilized recently, fishing effort needs to be reduced,
which, based on pilot test results, is likely to occur under the newly implemented management regime (Gongora 2010). 

The queen conch stock in Nicaragua appears to be healthy and resilient to increasing fishing pressure. This may change in the future and
should be monitored. Conch fishers simultaneously target the Caribbean spiny lobster. Management of the spiny lobster stocks in
Nicaragua is not as effective as management of the queen conch stock, which caused the management criterion for Nicaragua to be rated
moderate concern.

The USVI and Puerto Rico have had mixed results. Their queen conch stocks are overfished but are in the midst of a 15-year rebuilding
plan. Visual surveys in the USVI indicate increasing densities, with adult densities in St. Croix and St. Thomas possibly greater than 100
ind/ha. The St. John stock is still quite low. The most recent survey in Puerto Rico is nearly 10 years old. A survey of three stocks in the
EEZ off Puerto Rico indicates that deepwater rodolith reef areas had high abundances of adult conch (NMFS 2015) {Garcia-Sais 2012}.
This may indicate that the moratorium in the EEZ is effective, or that those areas may not have ever been fished intensively because of
their depth. Management of spiny lobster in Puerto Rico and the USVI also is of moderate concern. Conch fishers in the USVI also target
the top shell snail, the management of which is of moderate concern.

Very High Conern - Bahamas and Turks and Caicos Islands
The lowest scoring fisheries for harvest management strategy are the Bahamas and Turks and Caicos Islands (TCI), but for queen conch
stocks, the Bahamas is the only one to score a very high concern. For Belize and TCI, other species that are caught and retained in the
conch fishery caused them to score very high concern.
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In the Bahamas, there are no size or weight restrictions or quotas on fishing for local consumption {Stoner 2009} {Stoner 2012} (NMFS
2014b). Moreover, site-specific management plans to accommodate for the site-specific characteristics of the stocks do not exist and there
is no seasonal closure during spawning. Queen conch fishing in the Bahamas is no longer viable in several areas and densities in many
locations are not high enough to rebuild the population (NMFS 2014) {Stoner 2014}. 

For the TCI queen conch stocks, both enforcement and stakeholder inclusion were rated as ineffective, while the other factors are
moderately effective. There is no recent stock assessment, and poaching by nearby Hispaniola appears to be problematic (NMFS 2014)
(DEMA 2012). TCI fishers simultaneously target Caribbean spiny lobster and two endangered sea turtle species (hawksbill and green sea).
Consequently, management of the queen conch fishery scored a very high concern.

All species are retained. Therefore, there is no need for a bycatch management strategy.
Criterion 3 Assessment

SCORING GUIDELINES

Subfactor 3.1.1 – Management Strategy and Implementation
Considerations: What type of management measures are in place? Are there appropriate management goals, and is there evidence that
management goals are being met? To achieve a highly effective rating, there must be appropriate management goals, and evidence that
the measures in place have been successful at maintaining/rebuilding species.

Subfactor 3.1.2 – Recovery of Species of Concern
Considerations: When needed, are recovery strategies/management measures in place to rebuild overfished/threatened/ endangered
species or to limit fishery’s impact on these species and what is their likelihood of success? To achieve a rating of Highly Effective,
rebuilding strategies that have a high likelihood of success in an appropriate timeframe must be in place when needed, as well as
measures to minimize mortality for any overfished/threatened/endangered species.

Subfactor 3.1.3 – Scientific Research and Monitoring
Considerations: How much and what types of data are collected to evaluate the health of the population and the fishery’s impact on the
species? To achieve a Highly Effective rating, population assessments must be conducted regularly and they must be robust enough to
reliably determine the population status.

Subfactor 3.1.4 – Management Record of Following Scientific Advice
Considerations: How often (always, sometimes, rarely) do managers of the fishery follow scientific recommendations/advice (e.g. do they
set catch limits at recommended levels)? A Highly Effective rating is given if managers nearly always follow scientific advice.

Subfactor 3.1.5 – Enforcement of Management Regulations
Considerations: Do fishermen comply with regulations, and how is this monitored? To achieve a Highly Effective rating, there must be
regular enforcement of regulations and verification of compliance.

Subfactor 3.1.6 – Management Track Record
Considerations: Does management have a history of successfully maintaining populations at sustainable levels or a history of failing to
maintain populations at sustainable levels? A Highly Effective rating is given if measures enacted by management have been shown to
result in the long-term maintenance of species overtime.

Subfactor 3.1.7 – Stakeholder Inclusion
Considerations: Are stakeholders involved/included in the decision-making process? Stakeholders are individuals/groups/organizations
that have an interest in the fishery or that may be affected by the management of the fishery (e.g., fishermen, conservation groups, etc.).
A Highly Effective rating is given if the management process is transparent and includes stakeholder input.

Subfactor 3.2.2 – Management Strategy and Implementation
Considerations: What type of management strategy/measures are in place to reduce the impacts of the fishery on bycatch species and how
successful are these management measures? To achieve a Highly Effective rating, the primary bycatch species must be known and there
must be clear goals and measures in place to minimize the impacts on bycatch species (e.g., catch limits, use of proven mitigation
measures, etc.)

Subfactor 3.2.3 – Scientific Research and Monitoring
Considerations: Is bycatch in the fishery recorded/documented and is there adequate monitoring of bycatch to measure fishery’s impact
on bycatch species? To achieve a Highly Effective rating, assessments must be conducted to determine the impact of the fishery on species
of concern, and an adequate bycatch data collection program must be in place to ensure bycatch management goals are being met

Subfactor 3.2.4 – Management Record of Following Scientific Advice
Considerations: How often (always, sometimes, rarely) do managers of the fishery follow scientific recommendations/advice (e.g., do they
set catch limits at recommended levels)? A Highly Effective rating is given if managers nearly always follow scientific advice.
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Subfactor 3.2.5 – Enforcement of Management Regulations
Considerations: Is there a monitoring/enforcement system in place to ensure fishermen follow management regulations and what is the
level of fishermen’s compliance with regulations? To achieve a Highly Effective rating, there must be consistent enforcement of regulations
and verification of compliance.

Factor 3.1.1 - Critical?

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

No

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

No

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

No

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

No

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

No

Western Central Atlantic | Diving | Bahamas

No

Western Central Atlantic | Hand implements | Turks and Caicos Islands

No

Factor 3.1.2 - Mgmt Strategy / Implement

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
The Honduran government closed the commercial queen conch fishery in 2003 in response to concerns expressed by CITES about
the population health, fishing mortality, poor recordkeeping, and illegal fishing (NMFS 2014) (NMFS 2014b). In 2007, the
government authorized the commercial sale and export of queen conch caught during scientific surveys. Scientific collection was
temporarily suspended in 2008, but resumed in 2009 (NMFS 2014) (NMFS 2014b). Currently, vessels must obtain a license to collect
queen conch and are tracked by satellite (NMFS 2014b). Vessels are required to land their catch at an authorized processing plant
that must submit a bill of sale to the Honduran Fisheries Directorate (NMFS 2014b). Exports are limited to 310 MT/year and each
vessel is required to carry an observer who quantifies the catch (DIGEPESCA 2017). Average densities appear to have increased
since a low of 7.3 ind/ha in 1996. In 2011, average conch densities in three locations were 141 ind/ha, but the proportion of adults
to juveniles is unknown. If these are adults, then it represents a viable population. The average standing stock is 100 times greater
than the export quota (NMFS 2014b). The new management measures instituted in response to concerns by CITES appear to be
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effective and appropriate. Further, a new management plan took effect in 2017 that established a conversion factor, a minimum size
limit (based on lip thickness), a prohibition on catching juveniles, and spatial closures to protect nursery stocks (DIGEPESCA
2017). Standing stock data indicate that the management has been implemented successfully; therefore Seafood Watch deems the
management strategy as "highly effective."

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderately Effective
Queen conch
Measures to manage the queen conch fishery in Nicaragua include limits on size (20 cm, 9.5 mm lip thickness) and weight (172 g
processed meat), and a seasonal closure during mating (NMFS 2014) (NMFS 2014b). The use of compressed air has contributed to
the dramatic increase in landings since 2009. But adult (176-267 ind/ha) and juvenile (1,715 ind/ha) densities appear to be
sustainable (NMFS 2014) (NMFS 2014b). Moreover, the lip thickness of sampled individuals exceeded the 15 mm minimum
recommended (NMFS 2014b) (Stoner et al. 2012). For these reasons, Seafood Watch deems the queen conch management strategy
in Nicaragua as "highly effective."

Spiny lobster
There is no fisheries management plan for spiny lobster in Nicaragua (MRAG 2013). Annual fishing quotas are in place but are
regularly exceeded (Monnereau and Pollnac 2012). Seasonal closures have been implemented since 2012 and are being monitored
(MRAG 2013) (INPESCA 2015). The mean length of individuals harvested has declined, as have landings, despite an increase in
fishing effort. These facts can indicate overfishing (Butler et al. 2013) (Valle-Esquivel 2011). Moreover, evidence of IUU fishing of
undersized and berried females indicates over-exploitation of the species (Ehrhardt et al. 2011). There is a need for increased
precaution; therefore, Seafood Watch deems the management strategy for Caribbean spiny lobster in Nicaragua as "moderately
effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
Queen conch
Commercial fishing for queen conch in the U.S. EEZ off Puerto Rico is prohibited (NMFS 2014). Management measures for the
territorial waters of Puerto Rico include a minimum size of 22.9 cm and minimum lip width of 9.5 mm (NMFS 2014). There is a
seasonal closure during mating/spawning from 1 August to 31 October and bag limits of 150 conch per person/day or 450 conch
per boat/day, but no harvest quota (NMFS 2014). Recent landings are below the OFL, indicating that the stocks are no longer
undergoing overfishing (CFMC 2013) (CFMC 2014). Despite these measures, the stock is overfished, with adult densities too low to
be viable (densities are increasing but they are still very low). In addition, fishing mortality is greater than natural recruitment, and
"Yield per Recruitment (YPR) is reached at an age below that of first reproduction (~3.2 years)" (NMFS 2014). Finally, illegal fishing
"commonly" takes place during the seasonal closure (NMFS 2014b). Therefore, Seafood Watch deems the management strategy for
queen conch in Puerto Rico as "moderately effective."

Spiny lobster
The Department of Natural and Environmental Resources is responsible for fisheries management within the state waters of Puerto
Rico. This agency collects fisheries-dependent data. Spiny lobster fisheries regulations include a minimum carapace length of 89 mm
and prohibitions on taking berried females and using gaffs. A lso, fishers must land lobsters whole. (Matos-Caraballo et al. 2006)
found that increased enforcement efforts since the mid-1990s reduced the percentage of undersized lobsters that were landed.
According to (CFMC 2014), lobster landings from 2008-2012 in federal and state waters combined were below the overfishing limit
(OFL) for federal waters alone. There are some slight discrepancies among reports. For some years, the corrected landings reported
in (Matos-Caraballo 2012) were greater than the state and federal combined landings reported in (CFMC 2014), and in 2016, the
NMFS has determined that spiny lobsters in Puerto Rico are undergoing overfishing (NMFS 2016). Despite these discrepancies,
landings reported in (Matos-Caraballo 2012) were still below the Federal OFL from 2008-2012. There is some management in place
but increased precaution is warranted. Therefore, Seafood Watch deems this as "moderately effective." 

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderately Effective
Harvest of queen conch, spiny lobster, and top shell snail (whelk or burgao) is regulated by the U.S. Virgin Island's Department of
Planning and Natural Resources (DPNR), Division of Fish and Wildlife (DFW). 

Queen conch
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Commercial fishing for queen conch in the U.S. EEZ off the USVI is prohibited with the exception of Lang Bank (NMFS 2014).
Management measures for both the EEZ and territorial waters of the USVI include a minimum size of 22.9 cm and minimum lip
width of 9.5 mm (NMFS 2014) (DPNR 2012). There is a seasonal closure during mating/spawning from 1 August to 31 October, a
bag limit of 200 conch per vessel/day, an annual harvest quota of 50,000 lbs per management area, and a requirement to land the
whole animal live and in the shell (CFMC 2013) (NMFS 2014) (DPNR 2012). Recent landings have been below the OFL, indicating
that the stocks are no longer undergoing overfishing and that fishing mortality is at or below a sustainable level (CFMC 2013) (CFMC
2014). Moreover, recent surveys have revealed that average densities are greater than 200 ind/ha and successful recruitment (NMFS
2014). The stock is in year 10 of a 15-year rebuilding plan. Therefore, Seafood Watch deems the management strategy for queen
conch in USVI as "moderately effective."

Spiny lobster
It is difficult to distinguish landings from territorial waters versus those from federal waters. Therefore, the USVI DFW works closely
with the Caribbean Fisheries Management Council (CFMC) and U.S. National Marine Fisheries Service (NMFS) on spiny lobster
management in both territorial and federal waters (Olsen et al. 2014), From 2008-2012, spiny lobster landings in St. Thomas/St.
Johns (territorial and federal waters combined) were below the overfishing limit of 115,777 lbs (CFMC 2014). In St. Croix, landings
(territorial and federal waters) were below the OFL (119,230 lbs) since 2011 (CFMC 2014). According to NMFS (2015), overfishing
is not occurring, but it is unknown whether the stock is in an overfished state. Regulations require lobster to be landed whole with a
minimum 3.5 inch carapace length (DPNR 2012). Regulations also prohibit harvest of berried females, spearfishing, and use of
hooks, gigs, or chemicals. Within the territorial waters of St. Croix, St. Thomas, and St. John, there is no daily catch limit (outside of
the national park), closed season, or harvest quota (DPNR 2012). The unknown status of the stock indicates that there is a need for
precaution. Therefore, Seafood Watch deems the management effectiveness of spiny lobster in the U.S. Virgin Islands as
"moderately effective."

Top snail (a.k.a. top shell, whelk, burgao)
Fishers must land the top shell snails whole (in the shell) with a shell diameter greater than 2-7/16 inches (62 mm). There is a
seasonal closure from 1 April to 30 September. According to Meyer (2012), there is a no-take reserve created specifically for top
shell snails and, within the Virgin Islands National Park, there is a harvest limit of one gallon (in shell) per person per day (DFW
2005). The stock status is unknown and there are no target or reference points; however, evidence indicates that the management
measures are successful (Meyer 2012). A 2005 report suggested that the stock structure was greatly influenced by harvesting and
that the relative number of large individuals was declining (Toller and Gordon 2005). Some effective management is in place, but
there is a need for increased precaution. Therefore, Seafood Watch rates this as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderately Effective
Queen conch
Size and weight restrictions (7 inches and 3 oz clean meat, respectively), and seasonal closures for mating/spawning were
implemented in 1977 (NMFS 2014). More recently, the government has created a network of multi-use marine reserves and it
prohibits the use of SCUBA. But the purpose of the marine reserves is to protect endangered species, and they may not be as
effective at protecting conch (NMFS 2014b). Prohibiting the use of compressed air protects the deeper stocks that might recruit to
the back reef areas, but this link requires investigation (NMFS 2014) (NMFS 2014b) (CFU 2013). A national quota is divided monthly
among four fishing cooperatives (NMFS 2014b) (CFU 2013). Once the quota is met, the season is closed and cooperatives stop
accepting meat (CFU 2013) (NMFS 2014b). Belize has recently implemented a new "managed access" regime for conch and lobster,
which is an area-based tenure system that will set science-based harvest controls in an adaptive management framework (pers.
comm., Anonymous 2016). 

Although average lengths have been increasing since 2008, those of harvested individuals are below the required minimum and
indicate the harvest of juveniles (NMFS 2014b). Average density in 2012 was 337.4 ind/ha with approximately 94 adults/ha, which
is just below the recommended minimum for a reproductively viable population. This indicates that some effective management is in
place, but there is a need for increased precaution, which Seafood Watch considers moderately effective. Moreover, poaching by
fishers from neighboring countries (Guatemala, Honduras, Mexico) is known to occur but is difficult to quantify. Therefore, Seafood
Watch deems the harvest management strategy and implementation as moderately effective.

Spiny lobster

The Belize Fisheries Department does not allow the use of SCUBA, hookah, spearguns, and explosives when fishing for spiny
lobster. It also prohibits harvesting berried or molting individuals, landing dead lobsters, or catching lobsters in marine
reserves (CRFM 2011a). In addition, there is a seasonal closure from mid-February to mid-June, and there are minimum size
restrictions (carapace > 3 inches; tail weight > 4 oz.) (CRFM 2011a). Belize has recently implemented a new "managed access"
regime for conch and lobster, which is an area-based tenure system that will set science-based harvest controls in an adaptive

43



management framework (pers. comm., Anonymous 2016). 

Despite these measures, between 1999 and 2009, CPUE, biomass, recruitment, and stock size all declined, while fishing mortality
increased by 46% (Gongora 2010). Spiny lobster fishing mortality, based on estimations of fishing effort as a number of fishing
days, is above FMAX (Gongora 2010). It is too soon to tell if the new adaptive management framework will be effective. Therefore,
Seafood Watch rates the management strategy for spiny lobster in Belize as moderately effective because some management
measures are in place, but there is a need for increased precaution, and other management measures are too new to evaluate their
effectiveness.

Western Central Atlantic | Diving | Bahamas

Ineffective
The queen conch fishery in the Bahamas is managed under the Bahamian Fishery Resources (Jurisdiction and Conservation) Act of
1977 and its regulations (created in 1986), the Wildlife Conservation and Trade Act of 2004 that incorporates CITES rules, and the
Archipelagic Waters and Maritime Jurisdiction Act of 1993 (Gittens and Braynen 2012). Under these laws, the Bahamas has an
export quota (which has increased substantially between 2008 and 2012), seasonal restrictions, a requirement that the animals have
a "well formed flaring lip," and a prohibition on the use of SCUBA (Gittens and Braynen 2012). There are no fishing quotas (only
those for export). Limited use of hookah is allowed through a permit system, but evidence indicates that hookah is increasingly used
farther offshore and, though hookah theoretically should be used at 30-60 ft, in actuality it is used everywhere (Gittens and Braynen
2012) (NMFS 2014) (NMFS 2014b), (pers. comm., Anonymous 2016). The Bahamas also has a system of countrywide marine
reserves, including the no-take Exuma Cays Land and Sea Park (NMFS 2014b).  

There are no size or weight restrictions or quotas on fishing for local consumption (Stoner et al. 2009) (Stoner et al. 2012) (NMFS
2014b). Moreover, site-specific management plans to accommodate for the site-specific characteristics of the stocks do not exist, and
there is no seasonal closure during spawning. It appears that this management regime is insufficiently precautionary to protect the
queen conch population in the Bahamas from being overfished (Stoner et al. 2009) (Stoner et al. 2012) (Stoner et al. 2013) (Stoner
et al. 2014), which Seafood Watch considers "ineffective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Ineffective
Queen conch
The Department of Environment and Maritime Affairs (DEMA) sets a suggested total allowable catch (TAC) for queen conch at 50%
of MSY, but the actual quota varies and is often greater than the suggested TAC (NMFS 2014). The TAC is not based on fully
informed stock assessments, domestic consumption and sale data is not precisely recorded, and the current quota is not likely to be
sustainable (Ulman et al. 2016). Recent declines in the stock have been attributed to habitat degradation (including the effects of two
hurricanes), increased demand, and poaching (DEMA 2012) (DEMA 2012b) (NMFS 2014) (NMFS 2014b). However, based on
reconstructed catch data, Ulman et al. (2016) argue that "unaccounted for local and tourist consumption essentially accounts for
what managers see as as sustainable catch...the whole export quota may resultantly be unsustainable catch." Based on recent,
precipitous declines in CPUE, the documented but unquantified poaching, and unaccounted for catch, the management strategy of
queen conch in the TCI is "ineffective."

Spiny lobster
The conch fishery in TCI is a small-scale, multispecies fishery that also targets Caribbean spiny lobster. Management measures
include minimum size and tail weights, and prohibitions against harvesting berried females, egg masses, and molting individuals,
and against using SCUBA, hookah, explosives, or chemicals (Tewfik and Bene 2004). There is also a closed season (April to the end
of July), which creates a "derby-style" fishery upon opening (Tewfik and Bene 2004). Substantial noncompliance with these
regulations may be contributing to decreases in catch per unit effort and possible recruitment overfishing (Tewfik and Bene 2004).
This indicates a need for increased precaution. Seafood Watch deems the management strategy and implementation of spiny lobster
in the Turks and Caicos Islands as "moderately effective."

Hawksbill and green sea turtles
The conch fishery in TCI opportunistically takes hawksbill and green sea turtles (Stringell et al. 2013) (DEMA 2012). They are listed
as "Endangered" (green) and "Critically Endangered" (hawksbill) under the IUCN. Although there might be recent increases in source
populations of TCI sea turtles (Richardson et al. 2009), Seafood Watch considers the intentional harvest of endangered and critically
endangered sea turtle species as insufficiently precautionary, which causes the rating to be "ineffective."

This ineffective rating for queen conch and sea turtles drives the overall score for Factor 3.1.1.
Justification: 
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Queen conch
Management measures require a minimum size (18 cm) and weight (225 g) and a flared lip (but no lip thickness) (DEMA 2012)
(NMFS 2014) (NMFS 2014b). The fishery has limited entry through licenses, and there is a network of Marine Protected Areas, 10%
of which are no-take zones (DEMA 2012) (NMFS 2014) (NMFS 2014b). Use of compressed air is prohibited and there is a seasonal
closure of exports, but fishing can still occur for local markets year-round (DEMA 2012) (NMFS 2014) (NMFS 2014b). The
government has recently installed a radar station to help combat poaching from nearby Hispaniola. In addition, although not a
signatory to CITES, the TCI reports catch to CITES and has a Scientific Authority Committee that reviews the stock assessments,
helps determine MSY, and recommends the TAC based on 50% MSY (DEMA 2012).

Spiny lobster
Nearly two-thirds of the spiny lobsters caught in the first month of the season are immature and nearly half are undersized (Table
11) (Tewfik and Bene 2004). Moreover, after the first month, nearly one-third are undersized and more than 10% are berried
females (Tewfik and Bene 2004).

 

Figure 18: Mean carapace length (mm), percent undersized (< 83 mm CL), immature, breeding P. argus landed and CPUE for
temporal increments during the 1998-1999 season (divers only), South Caicos, TCI (N = sample size) (from Tewfik and Bene
2004).

 

The carapace length of landed lobsters increases with increasing depth. Depending on diver ability, the prohibition against hookah
and SCUBA will tend to concentrate free divers to shallower, more accessible areas. Thus, highest noncompliance with fishing
regulations (catch of immature, undersized, and berried females) was documented in well-known nearshore juvenile habitats on the
southwestern coast (Tewfik and Bene 2004).

Hawksbill and Green Sea Turtles
A recent study estimated the minimum annual catch was between 176 and 324 individuals (green) and 114 and 277 individuals
(hawksbills) (Stringell et al. 2013). Half of the green turtles and one-third of the hawksbill turtles were below legal size limits
(Stringell et al. 2013). Moreover, just over 10% of harvested hawksbills were mature individuals (Stringell et al. 2013). Catch of any
adults can adversely affect this critically endangered sea turtle population. New management measures for hawksbill include
minimum and maximum size limits, prohibitions on harvesting nesting females and eggs, and seasonal closure from August to
March. These were only implemented in 2015, so it is too soon to determine if they will be effective. For green turtle, harvest of
nesting females and eggs is prohibited.

Factor 3.1.3 - Recovery of Stock Concerns

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
Based on concerns by CITES about illegal fishing and overfishing, low abundance, and poor recordkeeping, the Honduran
government placed a 3-year moratorium on fishing for queen conch in 2003 (NMFS 2014) (NMFS 2014b). Subsequently, they
authorized commercial exports from scientific collections with a maximum quota of 210 MT/yr. Prior to the moratorium, landings
were more than 25 times greater, at 5,300 MT/year (NMFS 2014b). Recent density estimates indicate that the stock is recovering;
therefore, this factor is rated as "highly effective." 

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

N/A
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Queen conch stocks in Nicaragua have never been depleted or overfished (NMFS 2014) (NMFS 2014b). Caribbean spiny lobster
stocks do not appear to be depleted, but overfishing may be occurring (Butler et al. 2013) (Ehrhardt et al. 2011) (Valle-Esquivel
2011).

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
Stocks have declined dramatically since a peak in the 1980s (NMFS 2014). Management measures may not have improved
abundance, but there have been no stock assessments or visual surveys since 2006. Fishing effort has increased while landings have
decreased (NMFS 2014). The stocks are overfished and, despite recent increases in density, as of 2006 the stocks were too small to
be reproductively viable (NMFS 2014). Because of a lack of recent data, it is unknown if the recovery has been successful. Recent
landings (from 2008-2012) have decreased to below the OFL. This prompted the NMFS in 2014 to change the status of the stock to
no longer undergoing overfishing (CFMC 2014) (NMFS 2015). Fishing mortality is being controlled at a level that is expected to be
effective, but there is no evidence yet to make that determination, which Seafood Watch rates as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Highly effective
The current rebuilding strategy appears to be effective. Densities have increased, with average densities above 200 ind/ha for all
three islands combined, the highest of which was for St. Thomas at 583.4 ind/ha (NMFS 2014). More than 50% of the population
consisted of juveniles, with the remainder in the older age classes, which indicates successful recruitment (NMFS 2014). Current
harvest control rules are allowing the stock to rebuild. Therefore, Seafood Watch rates this factor as "highly effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderately Effective
Queen conch
In 1994, CITES declared the queen conch stock in Belize as "over-exploited and in danger of stock collapse due to spawning
failure" {NMFS 2014, p. 40}. Since then, the country has implemented management measures including establishing size limits
and quotas, allocating those quotas to fishing cooperatives, prohibiting the use of SCUBA, and creating marine reserves (CFU 2013)
(Gongora 2012) (NMFS 2014b). Stock densities have increased as a result, but there are still indications that the stock is not fully
recovered (NMFS 2014b). This indicates that the recovery of queen conch in Belize has been moderately successful.

Spiny lobster
Spiny lobsters stocks have declined and are between fully exploited and overexploited, with declines in spawning biomass,
recruitment biomass, and total biomass (FAO 2011) (Gongora 2010), and the conch-lobster multispecies fishery is a substantial
contributor to the mortality of the species. (Gongora 2010) cites poor research and monitoring and illegal fishing during the closed
season as contributing factors. Though populations appear to have stabilized recently, fishing effort needs to be reduced (Gongora
2010). The Belize Fisheries Department will be implementing a new limited-entry, adaptive management framework that was
successfully piloted in two marine reserves (Glover's Reef and Port Honduras). Therefore, Seafood Watch rates the recovery of the
spiny lobster as "moderately effective."

Western Central Atlantic | Diving | Bahamas

Ineffective
Queen conch fishing is no longer viable in several areas, and densities in many locations are not high enough to rebuild the
population (NMFS 2014) (Stoner et al. 2014). For example, less than 20% of survey sites for Andros Island and Grassy Creek are
reproductively viable (NMFS 2014) (Stoner et al. 2014). Many surveyed sites have a high percentage of juveniles that are now being
harvested (NMFS 2014). These factors indicate that management lacks an adequate strategy for rebuilding the stocks.

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Ineffective
Hawksbill sea turtle is listed by the IUCN as "Critically Endangered" and green turtle is "Endangered." Any mortality of breeding
individuals (e.g., nesting females) can negatively affect the stock. Harvest of adult sea turtles has resulted in decreased populations
since the 1980s and reduced genetic diversity (Stringell et al. 2015). Based on a recent study and recommendations by Stringell et
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al. (2015), the TCI government recently passed legislation requiring a maximum size limit and a decreased minimum size limit
(Stringell et al. 2015), as well as a seasonal closure for hawksbill and a moratorium on collecting eggs and nesting females of both
species. But given the "Critically Endangered" IUCN status of hawksbill sea turtle, recovery is deemed "ineffective."

Factor 3.1.4 - Scientific Research / Monitoring

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
The Honduran General Directorate for Fisheries and Aquaculture (DIGEPESCA) conducted annual conch surveys between 2006 and
2012 (except 2008) in more than 450 sites throughout its fishing grounds (NMFS 2014b). The surveys have shown dramatic
increases in density since the early 2000s (NMFS 2014). Onboard observers verify the conch quotas collected during scientific
surveys, which are capped at 210 MT annually (NMFS 2014b). DIGEPESCA licenses only four vessels to catch conch, and these are
tracked using satellites (NMFS 2014b). Because fisheries-dependent (volume of landings) and -independent (surveys) data are
collected regularly to closely monitor the health of the stock and the fisheries mortality, Seafood Watch deems the scientific research
and monitoring of the Honduran queen conch fishery as "highly effective."

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderately Effective
The Ministry of Natural Resources (MARENA) and the Department of Fisheries and Aquaculture (INPESCA) establish annual export
quotas based on the results of the fisheries-independent research for both spiny lobster and queen conch (Navarro 2014) (NMFS
2014b). These include studies of distribution, abundance, and population structure (Navarro 2014) (NMFS 2014b). Fisheries-
dependent monitoring information includes data about landings and sales (Navarro 2014) (NMFS 2014b) (MRAG 2013).
Assessments about stock status are conducted regularly and appear to be robust and complete (MRAG 2013) (Valle-Esquivel 2011).
But for spiny lobsters, fishing effort and yields are only available for the industrial portion of the fishery (roughly 50%) (MRAG
2013). Artisanal landings and effort for spiny lobsters are not regularly recorded, but temporary closures of the industrial and
artisanal fisheries are closely monitored at the regional level (MRAG 2013) (INPESCA 2015). Therefore, Seafood Watch deems the
scientific research and monitoring of queen conch and spiny lobsters as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
Queen conch and spiny lobster
Fisheries-dependent data on catch and fishing effort are collected regularly through a trip ticket system and compiled by the
Department of Natural and Environmental Resources, Puerto Rico Fisheries Research Laboratory. The PR Fisheries Research
laboratory then reports these data to the National Marine Fisheries Service Southeast Fisheries Science Center, the Caribbean
Fisheries Management Council (CRFM), FAO, and CITES (NMFS 2014). Fisheries-independent data through visual surveys are not
conducted regularly.

The most recent territory-wide visual survey for queen conch was conducted nearly 10 years ago in 2006, and there is no
information on surveys for spiny lobsters (NMFS 2014). There are no abundance estimates for either species, and target and limit
reference points are therefore calculated from landings data for both species (CFMC 2013) (CFMC 2014) (NMFS 2014b).  Some data
collection related to the stock is collected through fisheries-dependent monitoring, but data may be insufficient to maintain the
stock. Thus, Seafood Watch rates the scientific research and monitoring of queen conch and spiny lobsters in Puerto Rico as
"moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderately Effective
Conch, lobster, and top shell snail
Fisheries-dependent data on catch and fishing effort are collected regularly through a trip ticket system and compiled by the USVI
Department of Planning and Natural Resources (DPNR) (Cimo, L. et al. 2014). The DPNR then report these data to the National
Marine Fisheries Service Southeast Fisheries Science Center, the Caribbean Fisheries Management Council (CFMC), FAO, and CITES
(NMFS 2014) (Cimo, L. et al. 2014).
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Queen conch
For queen conch, fisheries-independent data through visual surveys are conducted regularly. The most recent survey was conducted
in 2010 and indicated that densities of adults and juveniles is increasing (NMFS 2014). It appears that the management process is
using up-to-date and appropriate methods to monitor the health of the stock and fishing mortality. Therefore, Seafood Watch deems
the scientific research and monitoring of the queen conch in the USVI as "highly effective."

Spiny lobster
Fisheries-independent data consist of larval recruitment studies conducted by SEAMAP-Caribbean, and a revised stock assessment
was conducted in 2014. The previous stock assessment was conducted in 1991. Landings data in relation to allowable catch limits
(ACL) and overfishing limits (OFL) are reported by the CFMC. Because of the sporadic assessments of the stock, scientific research
and monitoring of spiny lobster is "moderately effective." 

Top shell snail
Fisheries-independent data are collected sporadically. For example, (Meyer 2012) collected data on the size distribution of of top
shell snails in the USVI specifically to compare this distribution to a protected stock in Bermuda. Prior to this research, the most
recent fisheries-independent data (visual surveys) were reported by (Toller and Gordon 2005). Moreover, landings data are not
published. Therefore, Seafood Watch deems scientific research and monitoring of the top shell snail in the USVI as "moderately
effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderately Effective
Queen conch
The Belize Fisheries Department conducts biennial surveys on queen conch densities and gathers monthly data on landings, landing
composition, and exports (Gongora 2012). Other research on marine protected areas and fishery-dependent data are collected by
the Wildlife Conservation Society, Toledo Institute for Development and Environment, the Southern Environmental A lliance, and the
Environmental Defense Fund (CFU 2013) (Gongora 2012). In conjunction with several partners, the Belize Fisheries Department has
created draft biomass and harvest reference points (as part of the new adaptive management strategy) that will be implemented in
October 2016 (pers. comm., Anonymous 2016). Data collection has become more consistent, survey sites have been expanded, and
CPUEs are more accurate. Therefore, Seafood Watch considers research and monitoring to be "highly effective" for this species.

Spiny lobster
(Gongora 2010) conducted a stock assessment using fisheries-dependent data from 1999 to 2009. He conducted an age-based
cohort analysis based on landings of lobster tails at six fishing areas (Gongora 2010). Prior to this stock assessment, research and
monitoring programs in Belize were insufficient to adequately manage the fishery (Gongora 2010). This stock assessment report is
now more than 5 years old; thus, the data may be insufficient to maintain the stock. Therefore, Seafood Watch considers scientific
research of the Caribbean spiny lobster in Belize as "moderately effective".

Western Central Atlantic | Diving | Bahamas

Moderately Effective
Based on trade statistics, it is likely that more than 85% of the estimated conch catch was not documented by the Bahamian fisheries
monitoring system (NMFS 2014b) (NMFS 2014). Thus, landings are probably underreported, which limits the ability to properly
manage the fishery. The non-profit Community Conch has conducted several visual surveys and stock assessments throughout the
Bahamas and has found that several populations are depleted and may not be reproductively viable (Stoner et al. 2014) (Stoner et
al. 2013). Based on recent research, Stoner (2012) has recommended instituting a minimum lip thickness requirement to ensure
harvest of mature individuals. Other management recommendations include closures in areas with depleted stocks that are not
reproductively viable, eliminating the use of compressed air, establishing seasonal closures, and a total allowable catch (TAC)
(Stoner et al. 2009) (Stoner et al. 2012) (Stoner et al. 2013) (Stoner et al. 2014). Scientific research by non-governmental agencies
is robust and independent, but not necessarily part of the queen conch management process in the Bahamas. In addition, funding
for research and management is challenging. Therefore, Seafood Watch rates scientific research and monitoring of queen conch in
the Bahamas as "moderately effective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderately Effective
Queen conch
According to DEMA (2012b), studies are "urgently needed." DEMA conducted a visual survey in 2015, but the data are not yet
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available (pers. comm., Claydon 2016). Visual surveys of stock composition, distribution, and density have not been conducted since
2001 (DEMA 2012) (DEMA 2012b). Therefore, TAC and stock assessments are based on production models (DEMA 2012) (DEMA
2012b) (NMFS 2014). The Turks and Caicos Islands regularly collects fisheries-dependent data including catch and fishing
effort (Clerveaux et al. 2014) (DEMA 2012). Therefore, Seafood Watch deems this factor as "moderately effective."

Spiny lobster
The most recent stock assessment was conducted in 2001 (Clerveaux et al. 2002) (Lockhart et al. 2007). It reported declining
catches per unit effort (CPUEs), that the fishery was operating near MSY, and it exceeded the maximum economic yield (Clerveaux
et al. 2002) (Lockhart et al. 2007). This fishery has continued to operate as open access, but there are no recent reports on landings
and reference points. The data may be insufficient to maintain the stock; therefore, scientific research for spiny lobster in the Turks
and Caicos is deemed "moderately effective."

Hawksbill and green sea turtles
Several recent studies by independent researchers and academics have estimated sea turtle catches and abundance in the TCI conch
fishery and have interviewed fishers about their willingness to comply with new regulations on size and season, and restrictions on
harvesting eggs and nesting females (Stringell et al. 2013) (Stringell et al. 2015) (Richardson et al. 2009). Recent studies have
contributed to the formulation of new sea turtle regulations in an attempt to create a sustainable sea turtle fishery (DEMA 2015).
There is much controversy about the feasibility of a sustainable sea turtle fishery in the Caribbean (Richardson et al.
2009). Therefore, Seafood Watch deems the scientific research and monitoring of sea turtles in the TCI as "moderately effective."

Factor 3.1.5 - Scientific Advice

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
Since the closure in 2003, it appears that Honduras is following the advice of CITES and adhering to the 210 MT export
quota (NMFS 2014) (NMFS 2014b). It is monitoring stock health and, despite increases in density, Honduras has continued to limit
the fishery to four vessels for scientific purposes (NMFS 2014) (NMFS 2014b). Therefore, this factor is deemed "highly effective." 

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Highly effective
Recent increases in landings of queen conch were supported by several surveys that documented healthy adult and juvenile
abundances and densities (Navarro 2014) (NMFS 2014) (NMFS 2014b). Although there are no reference points for queen conch,
Nicaragua has based its management of queen conch on scientific surveys. For spiny lobster, the Nicaraguan government calculates
the acceptable biological catch (ABC) based on fisheries-independent data and -dependent (CPUE) information (MRAG 2013). If the
spiny lobster quota is exceeded, the fishery is closed (MRAG 2013). Moreover, based on information about the status of the stock,
Nicaragua has recently been implementing temporary closures. Therefore, Seafood Watch rates this category as "highly effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
Queen conch
Recent landings are below the OFL, indicating that management is following scientific advice (CFMC 2013) (CFMC 2014). But the
overfished status of the stock indicates that management had not always or consistently followed scientific advice (CFMC 2013)
(CFMC 2014) (NMFS 2014) (NMFS 2015). Therefore, this factor is deemed "moderately effective."

Spiny lobster
Landings between 2008 and 2012 of spiny lobsters in state and federal waters combined are below the federal OFL, indicating that
management is following scientific advice for lobsters as well (CFMC 2014). But conflicting information presented in (SEDAR 2005)
suggests that overfishing may be occurring. Therefore, Seafood Watch rates the management track record for spiny lobsters in
Puerto Rico as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Highly effective
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Queen conch
It appears that management consistently follows scientific advice. The USVI queen conch populations are managed under the U.S.
Queen Conch Fisheries Management Plan under the Caribbean Fisheries Management Council (CFMC) (CFMC 1996). It is in year 10
of a 15-year rebuilding plan (NMFS 2015). Except for an area east of St. Croix, there is a moratorium on fishing for queen conch in
the U.S. EEZ. When the 50,000 lb quota in the territorial waters of St. Croix is reached, the fishery in the small portion of the U.S.
EEZ also is closed (NMFS 2014). For ease of enforcement, management measures for the territorial and federal waters are identical
(NMFS 2014). Conch densities have increased between 2002 and 2010, indicating that the management measures appear to be
effective. Therefore, this criterion is "highly effective."

Spiny lobster
The allowable catch limits and overfishing limits appear to be appropriate based on the stock assessment (Olsen et al. 2014). (Olsen
et al. 2014) actually recommended that these target and limit mortality reference points for St. Thomas/St. Johns be increased
based on the health of the stocks. This indicates that the management measures appear to be effective and thus this criterion is
"highly effective."

Top shell snail
The USVI/DPNR/DFW follows the scientific advice presented in (Meyer 2012). These include a minimum shell size, seasonal
closures, protected areas, and bag limits in the Virgin Islands National Park (DPNR 2012) (DFW 2005). These measures have
resulted in a size structure of the stock that is similar to a fully protected stock in Bermuda (Meyer 2012). That said, few individuals
measured during visual surveys were above the minimum harvest size, prompting a recommendation to shift the seasonal closure to
cover the peak spawning month of January (Meyer 2012). Thus, management nearly always follows scientific advice, prompting a
"highly effective" rating.

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderately Effective
Queen conch
The Fisheries Department establishes new quotas every year based on the abundance surveys (pers. comm., Anonymous 2016).
Quotas may not necessarily be based on the best available data. Despite compliance with the quotas, there are high landings of
juveniles that are below the minimum size limit (NMFS 2014b). This could indicate that fishing mortality may not be sustainable;
thus, the following of existing scientific advice is "moderately effective."

Spiny lobster
Although there are size, season, and gear restrictions, there are no controls on fishing effort (Gongora 2010) (pers. comm.,
Anonymous 2016). Fishing for spiny lobster is open access, but fishers are organized into fishing cooperatives (Gongora 2010).
Between 1999 and 2009, CPUE, stock size, and recruitment all declined, indicating that fishing mortality may not be sustainable;
thus, the following of current scientific advice is "moderately effective."

Western Central Atlantic | Diving | Bahamas

Ineffective
The export quota does not limit conch landings for local consumption, but has been reported to curtail harvests (Gittens and
Braynen 2012). There are no other harvest control rules, the use of compressed air allows fishers to exploit deeper areas that may
be providing spawning stock, the number of MPAs is limited, and area-specific management is lacking. It does not appear that the
Bahamian Department of Natural Resources is managing queen conch stocks using the most recent scientific research. Thus,
Seafood Watch rates this factor as "ineffective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderately Effective
Queen conch
There are years when the actual quota has exceeded the suggested quota (DEMA 2012b) (NMFS 2014). Fisheries-dependent data are
collected regularly, but as discussed in the previous section, data on stock abundance, distribution, density, and population structure
are lacking. Therefore, management is based mostly on model projections and data on effort and catch (DEMA 2012) (DEMA
2012b) (Clerveaux et al. 2014) (NMFS 2014). This is considered "moderately effective."

Spiny lobster
This is an open access fishery. There are restrictions on size and method of capture, as well as seasonal closures and prohibitions on
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harvesting berried females (Lockhart et al. 2007). Effort has been increasing while catches have decreased, resulting in declines in
CPUE (Clerveaux et al. 2002). The TCI government created a fisheries management plan to establish target and limit reference
points, decrease fishing effort, and work with other countries to increase enforcement (Lockhart et al. 2007). The Department of the
Environmental and Coastal Resources has implemented some measures in the management plan, including increased fishing license
fees to decrease fishing effort, and has prohibited local restaurants and hotels from possessing or offering lobster during the closed
season. Therefore, Seafood Watch deems this "moderately effective."

Hawksbill and green sea turtles
Recommendations discussed in Stringell et al. (2015) to establish a maximum size limit and decrease the minimum size limit for
hawksbill and green sea turtles were implemented by the TCI government (Stringell et al. 2015). Another recommendation to
implement species-specific seasonal closures was suggested and supported by the majority of fishers who were consulted. A
seasonal closure was implemented for hawksbill turtle but not green sea turtle (DEMA 2015). New measures in response to scientific
research that also involved fishers have been implemented. Based on the scientific controversy surrounding the feasibility of a
sustainable hawksbill fishery in the Caribbean, combined with their highly endangered status, Seafood Watch rates this as
"moderately effective."

Factor 3.1.6 - Enforce

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
Onboard observers are used to help verify and quantify landings so that Honduras stays within the 210 MT annual quota (NMFS
2014b). The Honduran government licenses only four vessels to catch queen conch and monitors their movements through satellite
tracking (NMFS 2014b). Moreover, vessels are required to take their landings only to processing plants authorized for queen conch,
and these plants must submit sales documentation to the Fisheries Directorate (NMFS 2014b). Based on this information and the
restricted exports, it appears that the monitoring and enforcement of queen conch in Honduras is "highly effective."

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderately Effective
Fisheries inspectors of the Nicaraguan Institute of Fisheries and Aquaculture (INPESCA) monitor and enforce queen conch and spiny
lobster management and protection rules, and they coordinate with the Ministry of Environment and Natural Resources (MARENA)
(Navarro 2014). In addition, INPESCA communicates with and regularly reports queen conch exports and landings to both CITES
and the FAO (Navarro 2014). Unfortunately, illegal poaching by fishers from nearby countries has been documented (Navarro 2014)
(NMFS 2014). In addition, an undetermined amount of illegal, unreported, and unregulated (IUU) fishing of spiny lobster takes
place. This includes illegal fishing of undersized or berried females, unlicensed vessels, poaching by foreign vessels, and unreported
catch (MRAG 2013). But regional municipalities closely monitor and enforce the temporary closures (INPESCA 2015). Based on the
health of the queen conch stocks, it appears that the management measures are effectively enforced. But based on the information
about spiny lobster, Seafood Watch rates this as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
NOAA's Office of Law Enforcement, the U.S. Coast Guard, and the Commonwealth of Puerto Rico have a cooperative agreement to
jointly enforce queen conch and spiny lobster fishery regulations (CFMC 2013). But the patchy distribution of both species
and limited funding, personnel, and equipment render enforcement of the fisheries challenging (CFMC 2013). Agencies therefore
rely on voluntary compliance. Thus, Seafood Watch rates enforcement of queen conch and spiny lobster management regulations in
Puerto Rico as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderately Effective
Queen conch, spiny lobster, and top shell snail
NOAA's Office of Law Enforcement, the U.S. Coast Guard, and the USVI Department of Planning and Natural Resources
(DPNR)/Division of Environmental Enforcement have a cooperative agreement to jointly enforce queen conch fishery
regulations (CFMC 2013). But the patchy distribution of these species and limited funding, personnel, and equipment
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render enforcement of the fishery challenging (CFMC 2013). Agencies therefore rely on voluntary compliance. Thus, Seafood Watch
rates enforcement of queen conch management regulations in the USVI as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Highly effective
Regulating landings through four fishing cooperatives can improve the monitoring and enforcement of fishing regulations. A
Managed Access Program implemented in partnership with the Environmental Defense Fund has increased the monitoring and
reporting of catch and decreased illegal and unreported fishing (CFU 2013). Moreover, each fishing cooperative is required to submit
weekly reports on landings as a condition of its Memorandum of Understanding (CFU 2013). The cooperatives will close the fishery
if they reach their quota before the end of the season (CFU 2013) (Gongora 2012). The queen conch and spiny lobster fisheries in
Belize are regularly monitored and regulations are enforced, so enforcement is considered "highly effective."

Western Central Atlantic | Diving | Bahamas

Ineffective
The Royal Bahamas Defense Force, Police Force, Customs Department, and agricultural officers are responsible for enforcing
Bahamian fishing regulations (Gittens and Braynen 2012). Specifically for queen conch, they enforce the export quota, ban the use
of SCUBA, and authorize the limited use of compressed air (Gittens and Braynen 2012). The conch fishery is spread throughout the
Bahamas across several islands, which makes enforcement of existing rules challenging. Also, there are no cooperatives or
centralized processing areas to patrol, and fishers clean the conch at sea, sometimes underwater (pers. comm., Anonymous 2015).
Without the intact shell, it is impossible to enforce the flared lip requirement. Although the CITES export quota is 400,000 lbs of
meat, exports in 2014 were 550,000 lbs, indicating that one of the more easily monitored management requirements is not being
enforced. Therefore, enforcement of the rules managing the queen conch fishery the Bahamas is deemed "ineffective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Ineffective
Queen conch
DEMA (2012b) expressed concerns about poaching by nearby countries, illegal use of compressed air, and landings of
undersized/underweight conch (DEMA 2012b). Enforcement is limited by a lack of financial resources, recent departures in
personnel, and not enough conservation officers patrolling the waters (DEMA 2012) (DEMA 2012b) (NMFS 2014). Therefore,
Seafood Watch rates the enforcement of management regulations for the queen conch fishery in the Turks and Caicos Islands as
"ineffective."

Spiny lobster
An average of 33% of spiny lobster landings are of undersized individuals, over 40% are immature, and nearly 21% are breeding
females (Tewfik and Bene 2004). The lack of compliance is highest in the first month of lobster season and in fisheries that take
place in nearshore habitats on the southwest coast (Tewfik and Bene 2004). Enforcement is believed to be inadequate; therefore,
Seafood Watch rates this factor for spiny lobster in the TCI as "ineffective."

Hawksbill and green sea turtles
Until recently, the only management of the sea turtle fishery was a minimum size limit (Stringell et al. 2013). The TCI government
has recently implemented legislation requiring a maximum size limit and decreasing the minimum size limit (Stringell et al. 2015).
This rule came about through consultation with fishers, which indicates a greater likelihood of compliance; however, the regulation
is too new to evaluate enforcement. Therefore, Seafood Watch deems this "moderately effective."

Factor 3.1.7 - Track Record

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Highly effective
Prior to 2003, management of the queen conch stock in Honduras was poor and resulted in an overfished population with
population densities so low it was unlikely to recover (NMFS 2014). After a 3-year closure, limited commercial exports are
authorized only for conch collected during scientific surveys (NMFS 2014) (NMFS 2014b). Recent implementation of a quota,

52



observer coverage, and limited access appear to have been effective at increasing abundance and stock density to appropriate levels.
For these reasons, Seafood Watch rates the recent track record in Honduras as "highly effective." 

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderately Effective
Management measures have resulted in the long-term maintenance of the queen conch stock structure and abundance, thus
retaining the ecosystem integrity. For spiny lobsters, the track record is uncertain. Based on decreasing CPUE, increased fishing
effort, and declining sizes of individuals, it appears that overfishing of the spiny lobster stock may be occurring.

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Moderately Effective
Queen conch
Recent decreases in landings to below the OFL indicate that some management measures may be working (CFMC 2013) (CFMC
2014). As a result, the NMFS removed queen conch from the list of fisheries that are undergoing overfishing (NMFS 2015). It is still
in an overfished state, and a visual survey from 2006 indicated that adult densities were too low to maintain a viable stock (NMFS
2014). The track record appears uncertain and therefore is considered "moderately effective."

Spiny lobster
Spiny lobster landings between 2007 and 2012 decreased (CFMC 2014) (Matos-Caraballo 2012). According to (Matos-Caraballo
2012), this likely resulted from decreased fishing effort that was precipitated by the economic downturn and higher fuel prices,
rather than any management measures. Management measures including minimum carapace length were instituted in the mid-
1980s in response to possible overfishing. Compliance with the minimum carapace length requirement appeared to improve with
increased enforcement efforts. In addition, state and federal landings for all gear types are below the federal OFL, although (SEDAR
2005) reported that spiny lobsters may be undergoing overfishing. Because of this uncertain track record, Seafood Watch deems this
criterion as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderately Effective
Recent decreases in landings to below the OFL indicate that some management measures may be working (CFMC 2013) (CFMC
2014). As a result, the NMFS removed queen conch from the list of fisheries that are undergoing overfishing (NMFS 2015). A visual
survey from 2008-2010 indicated that densities were increasing. Average densities for the three islands combined were above 200
ind/ha, with more than 50% juveniles. Densities for St. Thomas and St. Croix, therefore, may be above the recommended minimum
for reproductively viable population (100 adults/ha) (NMFS 2014). But it is still in an overfished state. The track record appears to be
improving and therefore is considered "moderately effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Moderately Effective
Queen conch
The management track record shows some improvements in the stock since the early 1990s, but the stock still may be in an
overfished condition (NMFS 2014) (NMFS 2014b) (CFU 2013) (Gongora 2012). As mentioned previously, average conch densities
and lengths are increasing, but the majority of the stock (72%) consists of juveniles, and much of the catch is below the minimum
size. Densities of adults in the no-take protected areas are almost five times higher than those in fished areas (NMFS 2014), which
indicates that more can be done to protect the fished populations. In addition, as of June 2016, the multispecies tenure system that
was piloted in the Glover's Reef and Port Honduras Marine Protected areas will be implemented countrywide (pers. comm.,
Anonymous 2016). Because of the mixed success of queen conch management in Belize and the addition of the new adaptive
management strategy, Seafood Watch rates the track record as "moderately effective."

Spiny lobster
Some successful management of spiny lobster exists in two marine reserves (Glover's Reef and Port Honduras) with limited-entry
fisheries. As of June 2016, the multispecies tenure system that was piloted in the Glover's Reef and Port Honduras Marine Protected
areas will be implemented countrywide (pers. comm., Anonymous 2016). Management measures for the remainder of Belize have
resulted in declines in recruitment and stock size, but the new adaptive management regime is promising. Therefore, Seafood Watch
rates the track record for spiny lobster as "moderately effective."
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Western Central Atlantic | Diving | Bahamas

Ineffective
Current management measures have resulted in stock declines throughout most of the Bahamas, with the exception of a few more
remote areas and no-take MPAs (Stoner et al. 2013) (Stoner et al. 2014) (NMFS 2014b) (NMFS 2014). Thus, Seafood Watch rates
the track record as "ineffective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderately Effective
Queen conch
Until 2008, the queen conch stock in the Turks and Caicos Islands was considered one of the healthiest in the Caribbean (NMFS
2014). Recent dramatic declines indicate that the management track record is uncertain and needs to address concerns about illegal
fishing and habitat loss (DEMA 2012) (DEMA 2012b) (NMFS 2014). Therefore, Seafood Watch deems the management track
record as "moderately effective."

Spiny lobster
The management track record is uncertain because stock assessment data are more than 10 years old. Therefore, Seafood Watch
deems this as "moderately effective."

Sea turtles
Prior to recent legislation, the only management of sea turtle harvesting was a minimum size limit, which is not an appropriate
management measure for highly vulnerable, very long-lived species that reproduce slowly. The newly implemented maximum size
requirement as well as the season closures and prohibitions from collecting eggs and nesting females have not been in place long
enough to evaluate. Therefore, Seafood Watch deems this as "moderately effective."

Factor 3.1.8 - Stakeholder Inclusion

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Moderately Effective
There is no mention of stakeholder involvement in the management decision-making process for queen conch in Honduras. But the
Fisheries Directorate authorizes a select number of vessels and works closely with processors to gather data on sales and landings.
Therefore, Seafood Watch deems this factor as "moderately effective."

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Moderately Effective
Researchers from the Nicaraguan Institute of Fisheries and Aquaculture (INPESCA) work closely with fishers and processors to
gather data on landings and to develop standardized weight conversion factors (Navarro 2014). The extent of public participation in
the regulatory process is unknown. Therefore, Seafood Watch rates this as "moderate concern."

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Moderately Effective
Fishers are required to report their catch through a daily trip ticket system (Cimo, L. et al. 2014). In addition, the CFMC considers
the socio-economic implications of any amendments to their Fisheries Management Plans, and the Fisheries Management Council
process typically holds meetings that are open to the public and allow for public input (CFMC 1996) (CFMC 2013) (CFMC 2014). 

The relationship between lobster fishers and the DFW varies by island (Olsen et al. 2014). Fishers in St. Thomas appear to have a
positive, cooperative, and collaborative relationship with fisheries managers, in which the fisheries are co-managed by government
officials and the fishers (Olsen et al. 2014). But fishers in St. Croix harbor feelings of mistrust toward the government, which has
resulted in a lack of cooperation and communication (Olsen et al. 2014). As described by (Olsen et al. 2014), "the failure of the
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Territorial Government to establish a collaborative relationship with the fishing community over the past three decades not only
endangered collaboration between two fishermen's organizations, but also endangers management of the St. Croix resource in the
future" (p. 451). Because this is a multispecies fishery, the differences in stakeholder engagement between St. Thomas and St. Croix
likely extend to the queen conch and top shell snail fisheries as well. Therefore, Seafood Watch deems this criterion as "moderately
effective."

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Highly effective
The Belize Department of Fisheries works closely with the fishing cooperatives, relying on them to monitor landings and comply with
the minimum size requirements and fishing methods, to maintain quotas (for queen conch), and to adhere to seasonal restrictions
(CFU 2013). The government involves NGOs, fishing cooperatives, and other stakeholders in public meetings and relies on the
information gathered by these organizations in setting new quotas and implementing new regulations. Thus, stakeholder inclusion is
considered "highly effective."

Western Central Atlantic | Diving | Bahamas

Moderately Effective
The Bahamas Department of Marine Resources has co-sponsored several surveys and stock assessments throughout the country
(Stoner et al. 2009) (Stoner et al. 2013) (Stoner et al. 2014). These assessments have involved local communities through
interviews and surveys (Stoner et al. 2009), and the Department of Marine Resources intends to incorporate the study results into
future management strategies (Gittens and Braynen 2012). But outside of scientific research, there is no evidence of public
involvement in the management of queen conch in the Bahamas. Thus, stakeholder inclusion is rated as "moderately effective."

Western Central Atlantic | Hand implements | Turks and Caicos Islands

Moderately Effective
Queen conch and spiny lobster
In 2004-2005, the Department of Economics, Planning and Statistics conducted a survey to determine local consumption of queen
conch (DEMA 2012). The Department of Economics, Planning and Statistics plans to develop a stakeholder engagement process
(DEMA 2012) (DEMA 2012b). In addition, representatives of various fishing communities on the inhabited islands provide input into
fisheries management on behalf of their individual communities (pers. comm., Claydon 2016). Therefore, Seafood Watch rates this
factor as "moderately effective."

Hawksbill and green sea turtles
Recent discussions about implementing new management measures to control the harvest of sea turtles in the TCI have included
active consultation with fishers and have been modified based on their input (Stringell et al. 2015) (Richardson et al. 2009). This
recent management process is transparent and includes stakeholder input, and is therefore considered "highly effective."

Factor 3.2.1 - All Species Retained?

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands
Western Central Atlantic | Diving | Bahamas
Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Yes
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Factor 3.2.2 - Critical?

Western Central Atlantic | Diving | Bahamas

No

Factor 3.2.3 - Mgmt Strategy / Implement

Western Central Atlantic | Diving | Bahamas

Highly effective

Factor 3.2.3 - Scientific Research / Monitoring

Western Central Atlantic | Diving | Bahamas

Highly effective

Factor 3.2.5 - Scientific Advice

Western Central Atlantic | Diving | Bahamas

Highly effective

Factor 3.2.6 - Enforce

Western Central Atlantic | Diving | Bahamas

Highly effective
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Criterion 4: Impacts on the Habitat and Ecosystem

This Criterion assesses the impact of the fishery on seafloor habitats, and increases that base score if there are measures in place to
mitigate any impacts. The fishery’s overall impact on the ecosystem and food web and the use of ecosystem-based fisheries management
(EBFM) principles is also evaluated. Ecosystem Based Fisheries Management aims to consider the interconnections among species and all
natural and human stressors on the environment. The final score is the geometric mean of the impact of fishing gear on habitat score
(factor 4.1 + factor 4.2) and the Ecosystem Based Fishery Management score. The Criterion 4 rating is determined as follows:

Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2 = Red or High Concern

GUIDING PRINCIPLES

Avoid negative impacts on the structure, function or associated biota of marine habitats where fishing occurs.
Maintain the trophic role of all aquatic life.
Do not result in harmful ecological changes such as reduction of dependent predator populations, trophic cascades, or phase
shifts.
Ensure that any enhancement activities and fishing activities on enhanced stocks do not negatively affect the diversity, abundance,
productivity, or genetic integrity of wild stocks.
Follow the principles of ecosystem-based fisheries management.

Rating cannot be Critical for Criterion 4.

Criterion 4 Summary

FISHERY
FISHING GEAR ON
THE SUBSTRATE

MITIGATION OF
GEAR IMPACTS

ECOSYSTEM-BASED
FISHERIES MGMT

SCORE

Caribbean Sea | Atlantic, Western Central | Diving |
Honduras Very Low Concern

No Effective
Mitigation

Low Concern
Green
(4.000)

Caribbean Sea | Atlantic, Western Central | Diving |
Nicaragua Very Low Concern Minimal Mitigation Low Concern

Green
(4.123)

Caribbean Sea | Atlantic, Western Central | Diving |
United States | Puerto Rico Very Low Concern Minimal Mitigation Low Concern

Green
(4.123)

Caribbean Sea | Atlantic, Western Central | Diving |
United States | U.S. Virgin Islands Very Low Concern Minimal Mitigation Low Concern

Green
(4.123)

Caribbean Sea | Atlantic, Western Central | Hand
implements | Belize Very Low Concern Minimal Mitigation Low Concern

Green
(4.123)

Western Central Atlantic | Diving | Bahamas Very Low Concern Minimal Mitigation Low Concern
Green
(4.123)

Western Central Atlantic | Hand implements | Turks
and Caicos Islands Very Low Concern

No Effective
Mitigation

Low Concern
Green
(4.000)

Impacts of the queen conch fisheries on the ecosystem and habitat are low to very low. Queen conch are hand collected by free diving or
using compressed air. Two countries, Belize and the Turks and Caicos Islands, prohibit the use of compressed air, while the other
countries allow divers to use either SCUBA, hookah, or both. There are possible minimal indirect habitat impacts of boat anchors on the
substrate (reefs or seagrass beds, CRFM 2014), but because no gear is involved, there are no direct impacts of the gear on the substrate.
Queen conch is a benthic grazer and does not play an exceptional role in the ecosystem. It does not appear that the fisheries have had
negative genetic impacts to the stocks, but the genetic diversity of queen conch in the Caribbean is currently being investigated.

Criterion 4 Assessment

SCORING GUIDELINES

Factor 4.1 - Physical Impact of Fishing Gear on the Habitat/Substrate
Goal: The fishery does not adversely impact the physical structure of the ocean habitat, seafloor or associated biological communities.

5 - Fishing gear does not contact the bottom
4 - Vertical line gear
3 - Gears that contacts the bottom, but is not dragged along the bottom (e.g. gillnet, bottom longline, trap) and is not fished on
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sensitive habitats. Or bottom seine on resilient mud/sand habitats. Or midwater trawl that is known to contact bottom
occasionally. Or purse seine known to commonly contact the bottom.
2 - Bottom dragging gears (dredge, trawl) fished on resilient mud/sand habitats. Or gillnet, trap, or bottom longline fished on
sensitive boulder or coral reef habitat. Or bottom seine except on mud/sand. Or there is known trampling of coral reef habitat.
1 - Hydraulic clam dredge. Or dredge or trawl gear fished on moderately sensitive habitats (e.g., cobble or boulder)
0 - Dredge or trawl fished on biogenic habitat, (e.g., deep-sea corals, eelgrass and maerl) 
Note: When multiple habitat types are commonly encountered, and/or the habitat classification is uncertain, the score will be
based on the most sensitive, plausible habitat type.

Factor 4.2 - Modifying Factor: Mitigation of Gear Impacts
Goal: Damage to the seafloor is mitigated through protection of sensitive or vulnerable seafloor habitats, and limits on the spatial
footprint of fishing on fishing effort.

+1 —>50% of the habitat is protected from fishing with the gear type. Or fishing intensity is very low/limited and for trawled
fisheries, expansion of fishery’s footprint is prohibited. Or gear is specifically modified to reduce damage to seafloor and
modifications have been shown to be effective at reducing damage. Or there is an effective combination of ‘moderate’ mitigation
measures.
+0.5 —At least 20% of all representative habitats are protected from fishing with the gear type and for trawl fisheries, expansion
of the fishery’s footprint is prohibited. Or gear modification measures or other measures are in place to limit fishing effort, fishing
intensity, and spatial footprint of damage caused from fishing that are expected to be effective.
0 —No effective measures are in place to limit gear impacts on habitats or not applicable because gear used is benign and
received a score of 5 in factor 4.1

Factor 4.3 - Ecosystem-Based Fisheries Management
Goal: All stocks are maintained at levels that allow them to fulfill their ecological role and to maintain a functioning ecosystem and food
web. Fishing activities should not seriously reduce ecosystem services provided by any retained species or result in harmful changes such
as trophic cascades, phase shifts or reduction of genetic diversity. Even non-native species should be considered with respect to ecosystem
impacts. If a fishery is managed in order to eradicate a non-native, the potential impacts of that strategy on native species in the
ecosystem should be considered and rated below.

5 — Policies that have been shown to be effective are in place to protect species’ ecological roles and ecosystem functioning (e.g.
catch limits that ensure species’ abundance is maintained at sufficient levels to provide food to predators) and effective spatial
management is used to protect spawning and foraging areas, and prevent localized depletion. Or it has been scientifically
demonstrated that fishing practices do not have negative ecological effects.
4 — Policies are in place to protect species’ ecological roles and ecosystem functioning but have not proven to be effective and at
least some spatial management is used.
3 — Policies are not in place to protect species’ ecological roles and ecosystem functioning but detrimental food web impacts are
not likely or policies in place may not be sufficient to protect species’ ecological roles and ecosystem functioning.
2 — Policies are not in place to protect species’ ecological roles and ecosystem functioning and the likelihood of detrimental food
impacts are likely (e.g. trophic cascades, alternate stable states, etc.), but conclusive scientific evidence is not available for this
fishery.
1 — Scientifically demonstrated trophic cascades, alternate stable states or other detrimental food web impact are resulting from
this fishery.
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Factor 4.1 - Impact of Fishing Gear on the Habitat/Substrate

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands
Western Central Atlantic | Diving | Bahamas
Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Very Low Concern
Queen conch are hand collected through free diving or the use of compressed air, so there is no gear involved. But there are
possible indirect effects of anchoring boats that carry the divers/snorkelers to and from the reef (CFMC 2014). According to CFMC
(2014, p. 113), queen conch harvest "is expected to have little to no adverse direct effects on the physical environment in general,
including Acropora species and their designated critical habitat." Therefore, Seafood Watch considers the habitat effects of the
fishery as "very low" concern.
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Factor 4.2 - Modifying Factor: Mitigation of Gear Impacts

Caribbean Sea | Atlantic, Western Central | Diving | Honduras

No Effective Mitigation
Diver impacts to the seafloor are minimal. Catch and exports are limited, but there is no mention of marine protected areas or
seasonal closures. Therefore, "no effective" mitigation is in place.

Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua

Minimal Mitigation
There is a seasonal closure, but no mention of any marine protected areas or quotas. Diver impacts to marine habitats are minimal.
Seafood Watch scores this as "minimal" mitigation.

Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico

Minimal Mitigation
Puerto Rico implements seasonal closures during spawning and daily quotas. Fishing for queen conch in the US EEZ is prohibited.
Diver impacts to the seafloor are minimal. Seafood Watch rates mitigation of gear impacts as "minimal."

Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands

Minimal Mitigation
Seasonal closures, quotas, and a prohibition on fishing in the US EEZ, combined with the minimal impacts to habitats by divers,
contribute to a "minimal" mitigation score.

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize

Minimal Mitigation
Impacts on the seafloor from divers is minimal. Belize has implemented a network of multi-use marine reserves, prohibits the use of
SCUBA, and has seasonal quotas. Therefore, habitat mitigation in Belize is "minimal."

Western Central Atlantic | Diving | Bahamas

Minimal Mitigation
The Bahamas has no quotas on taking queen conch, and fishers are using hookah farther and farther offshore (See Criterion 3). But
it does have a series of no-take marine reserves. Keeping in mind that diver impacts to the seafloor are minimal, we rate this as
"minimal" mitigation.

Western Central Atlantic | Hand implements | Turks and Caicos Islands

No Effective Mitigation
Alhtough diver impacts to the habitat are minimal, there is no mention of season or area closures, and quotas are frequently
exceeded. Thus, there is "no effective" mitigation.
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Factor 4.3 - Ecosystem-based Fisheries Management

Caribbean Sea | Atlantic, Western Central | Hand implements | Belize
Caribbean Sea | Atlantic, Western Central | Diving | Nicaragua
Western Central Atlantic | Hand implements | Turks and Caicos Islands
Caribbean Sea | Atlantic, Western Central | Diving | United States | Puerto Rico
Caribbean Sea | Atlantic, Western Central | Diving | United States | U.S. Virgin Islands
Western Central Atlantic | Diving | Bahamas
Caribbean Sea | Atlantic, Western Central | Diving | Honduras

Low Concern
Larval transport occurs throughout the Caribbean and genetic studies have found high diversity in adjacent settled areas (NMFS
2014). Population sources and sinks are unknown and it has been recommended that each stock be managed as if it were self-
recruiting (NMFS 2014). But researchers with the Smithsonian Institute for Biodiversity Genomics and the Global Genome
Initiative are investigating the genetic diversity of queen conch throughout the Caribbean (http://nmnh.typepad.com/). Ultimately,
the DNA database created by these researchers can be used to identify and combat poaching and unreported
fishing (http://nmnh.typepad.com/). 

Queen conch is a benthic grazer, eating seagrass detritus (NMFS 2014), and is not a species of exceptional importance. Some
countries also have marine protected areas where fishing is prohibited, but they may not necessarily be a substantial proportion of
the habitat. Therefore, Seafood Watch deems the ecosystem effects of the queen conch fisheries throughout the Caribbean as "low"
conservation concern. 
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Appendix A

Updates to Queen Conch Report  :  Updates to the September 6, 2016 Queen Conch report were made on March 20, 2020:

Overall Recommendations for queen conch caught by diving in Puerto Rico upgraded from "Avoid" to "Good Alternative." Changes
are due to the recent stock changes (C2) for species caught alongside queen conch. 
Overall Recommendations for queen conch caught by diving in Belize and Nicaragua downgraded from "Good Alternative" to
"Avoid." Changes are due to high inherent vulnerability for queen conch and conflicting results from data-limited indicators of stock
health. 

Updates included:

C1.1 Queen conch in Belize and Nicaragua downgraded from "Moderate" Concern to "High" Concern because the species is highly
vulnerable to fishing and data-limited indicators have show mixed trends for the status of the stock. Scoring and Summary
changed. 
C2.1 Caribbean spiny lobster in Puerto Rico upgraded from "Moderate" Concern to "Low" Concern due to a new stock assessment
showing that abundance is above potential reference points. Scoring and Summary changed. 
C2.2: Caribbean spiny lobster in Puerto Rico upgraded from "High" Concern to "Low" Concern due to a new stock assessment
that shows the stock is not undergoing overfishing, but there is uncertainty in these results. Scoring and Summary changed. 
C2.1 Caribbean spiny lobster in the U.S. Virgin Islands upgraded from "Moderate" Concern to "Low" Concern due to a new stock
assessment showing that abundance is above potential reference points. Scoring and Summary changed. 
C2.2: Caribbean spiny lobster in U.S. Virgin Islands downgraded from "Very Low" Concern to "Low" Concern due to a new stock
assessment that shows the stock is not undergoing overfishing, but there is some uncertainty in these results. Scoring and
Summary changed. 
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