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1. TITLE – Improving the sustainability of billfish species harvests in the Caribbean through cost effective and pragmatically agreed innovations
2. PROJECT TITLE – Caribbean Billfish Project (GCP/SLC/001/WBK)
PROJECT DESCRIPTION
The Caribbean Billfish Project (CBP) was nested within two larger GEF financed endeavors: the Common Oceans Program, and the Ocean Partnership for Sustainable Fisheries and Biodiversity Conservation - Models for Innovation and Reform Project (OPP). The OPP’s development objective was to “catalyze pilot investment into selected transformational public-private partnerships that mainstream the sustainable management of highly migratory fish stocks spanning areas within and beyond national jurisdictions.” The CBP was the only sub-project addressing the complex by-catch concerns facing billfish species globally. Over four years, with a grant of USD 1,949,220, this ambitious project sought to resolve concerns affecting billfish stocks in the Caribbean through addressing the following project components:
1. Generating value and conservation outcomes through innovative management;

2. Strengthening regional billfish management and conservation planning;

3. A Functional and Responsive Consortium on Billfish Management and Conservation (CBMC);

4. Business plans developed for pilot investments in sustainable management and conservation of billfish
3. DESCRIPTION OF ISSUE(S), CHALLENGE(S) AND EXPERIENCE 
The International Commission for the Conservation of Atlantic Tunas (ICCAT) is mandated to maintain the sustainability of tuna and tuna-like species, including billfishes, throughout the Atlantic Ocean and its adjacent seas. There is an urgent need to resolve overfishing concerns for assessed Atlantic billfish species, all of which have experienced overfishing for at least a decade. The result is that their stock biomasses are well below those capable of sustainably providing maximum sustainable yields (MSY). ICCAT stock assessments have suggested stock declines of 70% and 90.3% for blue and white marlin respectively, alongside sailfish stock declines of up to 95.8%. Species-specific stock assessments have not yet been conducted for roundscale spearfish or longbilled spearfish because of inadequate data provision for these species. Because billfish are considered by-catch species by ICCAT, and thus by the international fleets they manage, data provision remains a consistent issue for all billfishes, and an issue for which the 2016 Independent Performance Review of ICCAT encourages rapid resolution
.

ICCAT has made many billfish-focused management recommendations over past decades, and has encouraged fisheries of their member nations to reduce impacts upon billfish stocks to within sustainable levels. An ongoing stock rebuilding program for Atlantic marlin species currently also supports implementation of these recommendations, but has been largely unsuccessful to date
. This rebuilding program expects a 50% chance of rebuilding the blue marlin stock, to the level it can again support MSY, by 2028 if total annual catch from this stock can be successfully reduced to 1750t. For white marlin, a 0% chance of rebuilding is expected over the same timeframe even if overall annual harvests from that stock do not exceed 400 tons. This program recommends the use of circle hooks and the release of live marlins during gear haul back, to reduce the fishing mortality imposed upon these compromised stocks to within sustainable limits. These suggestions are supported by research showing suitably high post release survival among billfish species. Alignment with these recommendations could halt the persistent trend of ICCAT member states exceeding their national quota allocations, and thus cumulatively exceeding the current Atlantic wide quotas of 2000t and 400t for blue and white marlin respectively. 
Despite poor billfish stock conditions and the ICCAT recommendations, many Caribbean states are proactively increasing the capacities of their national fleets to harvest large pelagic fishes such as tunas and billfish. Defining the collective stock impacts of these actions is complicated by the involvement of a variety of fisheries. For example, the impacts of longline fisheries are better known than those of the more rapidly developing small scale fisheries that are increasingly using Fish Aggregating Devices (FADs) to artificially hyper-inflate their catch rates. The latter activity pursues short term socio-economic gains for small scale fishing communities, often without considering the already overfished condition of targeted tuna and billfish stocks, or the long-term effects of congregating remaining pelagic stocks to increase their catchability (i.e. to increase the rate at which they can be further overfished). The required deployment of FADs to maintain fishery revenues should be considered symptomatic of overfishing, rather than as a fishery solution. In the Caribbean, FAD deployments typically seek to maintain or improve fisheries revenues in response to harvest declines resulting from the overfishing of nearshore and reef fisheries. Billfish species are not considered by-catch by Caribbean fleets, and their harvests are supporting large regional markets for billfish products as a cheap protein source. Furthermore, some Caribbean states are specifically identified as having poor data provision in the 2016 Independent Performance Review of ICCAT, due to concern about the unknown cumulate effects of these actions upon Atlantic billfish stocks.
Table 1 - Threshold effort and years when fishing mortality exceeded MSY levels for three consecutive years, in a billfish data time series.
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Pelagic fishery developments among Caribbean states are motivated by market demands and do provide socio-economic support to extractive commercial fisheries (longline, FAD, rod & line, handline, purse seine). However, Caribbean fisheries stakeholders have differing and sometimes conflicting motivations for capturing billfish species. As large iconic target species for recreational fisheries, the financial value per captured billfish in the recreational fishery sector is far greater than values seen for billfish among any commercial fisheries. Furthermore, recreational fishers typically employ catch and release techniques for billfishes to minimize their impacts upon these highly valued stocks, while high post release survival rates support the concept that any recaptures sustainably multiply the value of individual billfishes captured by recreational fishers. Recreational fisheries also provide valuable tourism and employment opportunities.
The very high financial value per fish noted for billfishes among Caribbean recreational fisheries, with a project study defining up to USD 1494 for a single trophy fish (link), stand in stark contrast to the use of these species as a cheap protein sources when harvested by commercial fisheries. Billfish are frequently the cheapest fish species in Caribbean seafood markets. Despite the availability of cheaper protein sources in the Caribbean, the socio-economic importance of commercial billfish harvests cannot simply be denied in favor of non-extractive recreational fisheries. Incidental billfish captures are also inevitable with many commercial fishing gears. Billfish harvests are also shared and often disputed among commercial fisheries (e.g. longline VS FAD), so novel innovations are required to resolve the complex and widespread sustainability concerns facing these highly and diversely valued stocks. 
With the above context, it is clear that this project needed to pragmatically develop solutions that can successfully address “race to fish” incentives among a diversity of stakeholders in billfish-targeting fisheries and their associated value chains. Proposed innovations would also need to support overall billfish harvest reductions in ways that would be agreeable to the diversity of stakeholders and sustainably secure the benefits accrued from billfish for future generations. 
How these issues were addressed through specific actions by the project
The project first conducted contextual research in the region before developing, testing and facilitating the ongoing implementation of potential solutions through a six step process:
1. Confirm and quantify the value divergence seen for billfish between recreational and commercial fishery sectors
Billfishes were shown to have much higher financial values in recreational fisheries, especially those fisheries practicing catch and release (link). The economic impact of recreational fisheries was more assessed in the Bahamas and Martinique, through a replicable survey methodology (link). It was also confirmed that recreational fishers had a very high willingness to pay for billfish conservation, if provided a secure mechanism through which to effectively do so (link).  

2. Assess the legal and institutional frameworks within which fisheries were operating in the Caribbean
A study of Caribbean states fisheries legislation and institutional frameworks was conducted among member countries of the Western Central Atlantic Fishery Commission (WECAFC). This provided a baseline regional assessment for later comparisons, while also suggesting improvements for national fisheries management support, and promoting the operationalization of coordinated management of billfish harvests that would ultimately be required on a regional scale to succeed (link). A complementary global assessment of recreational fisheries governance then provided further refinement of the institutional needs for supporting and managing this generally misunderstood and ineffectively managed fishery sector of high sustainable socio-economic value (link).  

3. Review data availability for billfish species while confirming and quantifying their stock trends within the Caribbean region
Although ICCAT’s statisticians distinguish between North-South and East-West stocks for marlins and sailfish respectively for their convenience, these separations have no genetic/stock relevance for these Atlantic-wide stocks. As such, there was a project need to refine assessment scales to the Caribbean region as much as possible. This was done to ensure that stock-wide declines were representative of the regional situation, and also to inform and justify project activities while confirming regional relevance. A study of data submitted only within the WECAFC area of competence revealed twelve year regional declines in reported landings of 27%, 50% and 45% for blue marlin, white marlin and sailfish respectively (link). These overall regional billfish harvest declines occurring despite the dedicated efforts of many Caribbean fisheries to improve their large pelagic species harvests, was a significant concern. Results of this and other project studies were also provided to ICCAT during its 2018 blue marlin stock assessment. 
4. Build awareness of issues among all stakeholders of Caribbean fisheries that target billfish
The project management acknowledged at inception that billfish issues were contentious within the region. A process of facilitating informed solution based discussions was therefore prioritized. Extensive awareness raising occurred among as many fishery stakeholders as possible throughout the project’s implementation. These actions ranged in scale from global to individual fisher scales, and were a vital component of the project’s success. These awareness-raising activities were critical to sufficiently inform all stakeholders of sustainability issues and value dynamics of billfish stocks in the region, as well those same stakeholders’ relative stock impacts and their role to play in potential solutions. All of these processes ultimately facilitated pragmatic and transparent discussions about potential innovative solutions, and also facilitated the fostering of relationships and trust between the project staff and the stakeholders, the importance of which is often overlooked but cannot be overstated. 
5. Develop, socialize and test potential solutions while also developing and gaining regional technical endorsement for the Caribbean Billfish Management and Conservation Plan, to promote regional scaling and ongoing implementation of solutions beyond project closure
The ICCAT recommendations to implement circle hooks and not exceed national billfish quotas, by releasing live billfishes when required, were considered suitable actions for Caribbean longline fisheries to pursue. However, rights based mechanisms were also investigated to help resolve the destructive “race to fish” incentives seen among small scale Caribbean fisheries using FADs to improve their harvests of billfishes and tunas (link). Results of this study helped to inform project actions and business case development processes. During the awareness raising processes above, project findings and proposed innovative solutions were also co-developed and consolidated within the Caribbean Billfish Management and Conservation Plan. This pragmatic document gained technical endorsement for implementation on a regional scale as a result of the transparent and informative process taken to develop and refine it during many workshops and project meetings (follow DropBox link in Section 8 to access Plan and other project documents).
6. Design business cases that can support long-term implementation of successful innovations
The project selected the Dominican Republic and Grenada as two pilot nations, because these represented extremes of the FAD and longline fisheries issues facing billfish.
Dominican Republic - While the Dominican Republic’s small scale fisheries lacked enabling conditions for responsible external investment within the project’s timeframe, much capacity development was provided and financial compensations were already flowing from high value recreational fisheries to small scale FAD fishers in this nation. Intense conflicts between these fisheries around FADs were encouraging these payments, essentially as ransoms to avoid harassment at sea around the FADs that are deployed by the small scale commercial fleet. The proposal for ongoing resolution of these issues benefits from project capacity developments and aims to suitably compensate sustainable actors within the commercial fleet beyond project closure. The strategy consolidates already flowing compensations into a national trust fund, which has a suitably diverse board of trustees and has meetings with suitable representation by all, now holistically informed, stakeholders. Fund consolidation removes the perception that recreational fishers are both the fund providers and enforcers, while requiring small scale fisher associations to be sufficiently well organized and to cooperate with sustainability improvement actions if they seek ongoing access to compensations. The WECAFC Working Groups on FADs and Recreational Fisheries are proposed to continue informing the board’s future actions with scientific reference to stock status and modern best practices. Synergies were also pursued to improve the fund’s operational cost effectiveness by linking it to efforts of an impact investing firm that was implementing user fees (similar to potential rights based management around FADs) within nearshore coral reef sanctuaries. Implementation of the trust fund and proposed co-management was also supported through resolutions to update the Dominican Republic’s fisheries legislation accordingly. These legislative update documents were co-developed with inputs from stakeholders through various project meetings.
Grenada – The project successfully encouraged Grenada to become a member of ICCAT, and proactively supported Grenada’s alignment with ICCAT reporting and sustainability needs. Importantly, Grenada becoming an ICCAT member allowed project activities to be reframed as positively enabling compliance with ICCAT, rather than as the project imposing its own sustainability mandates. Essentially, the project had become a welcome enabler, rather than an enforcer of new regulations. This reframing facilitated smoother uptake and implementation of project activities. Capacity development activities helped Grenada’s FAD Fishers Organization continue to proactively set a very good example of co-management for other nations in the Caribbean. Legislation updates and a proposed regulation directly supporting improved FAD fishery co-management were collaboratively developed during the project. 
Longline fishing trials using circle hooks, rather than traditional J hooks, provided an extremely valuable opportunity for practical involvement of fishers within solution development. Not all results were as expected, and there were challenges during implementation of the trials, but the trials yielded a number of positive findings. Circle hooks caught more tunas than traditional J hooks and provided higher average values for those tunas, by also keeping tunas alive until harvest. The overall catch rate of billfishes declined and more billfish were alive at the time of gear haul back, to thus be available for live release to not exceed ICCAT quota allocations. These results provided tangible evidence for fishermen in the Grenadian longline fleet, and supported the development of a business case that supports improvements of the national fleet’s tuna value to more than compensate financial losses from required billfish harvest reductions. The holistic proposal to improve tuna values while also reducing billfish mortality includes: 
· Direct fisher training in best practices for tuna harvest and storage (to maximize value) and billfish release when needed (to minimize post release mortalities);
· Improving vessel capacities to access, store and use the ice required to land premium quality tunas;
· Improving the operational efficiency of Grenada’s fish processing facilities according to results of a techno-economic performance assessment that was supported by the project;
· Marketing and branding of Grenadian premium tuna to improve the fisheries international recognition, reputation, and promoting aligned access to premium markets with less volatile pricing. Improving the quality of Grenadian tuna would reduce mid supply chain risk and thus allow more transparent pricing. Better transparency could also be used to ensure that more system value incentives are directly received by well performing sustainable fishers. These actions may also benefit from the fact that main buyers of Grenadian tuna are in the USA, a seafood market which has the highest recognition of billfish sustainability concerns and recreational value globally
; 
· Seeking value addition opportunities for the lower quality tuna that will inevitably be landed, although expected in lower quantity. These options leverage Grenada’s location (close to USA markets) and opportunities unique to the island, including locally-grown spices, as means of avoiding the “commodity trap” situation that fresh tuna suppliers face within a global tuna market.
The above list highlights that there were many benefits on offer to Grenadian fishery stakeholders if they could commit to ensuring that improved tuna values would not cause unsustainable fleet capacity growth. The project was also explicit that the engagement of potential investors and improved end market tuna buyers hinged upon consistent achievement of required billfish sustainability targets. The project helped stakeholders understand that compliance with ICCAT was the ultimate requirement to secure long term legal access to tuna export markets, and that Grenada was well positioned to set a good example for billfish management. Stakeholders were also made aware that such actions could benefit Grenada’s future allocation if ICCAT implements national tuna quotas, as has been discussed during ICCAT meetings in 2018. Furthermore, being a “good actor” could boost Grenada’s position and influence as an ICCAT member. In a final national stakeholder meeting at the end of the pragmatic capacity building and business case development process, unanimous agreement among the over 50 participants produced formal signatory of documents supporting business case implementation beyond project closure. 
Through this project, digital data transparency systems were also installed within the Grenadian landing facilities that receive billfish and tunas. These data systems provided a range of benefits including:
1. Immediate collection, review and pre-formatted storage of digital data upon landing in commercial purchasing facilities. This provides the opportunity for tangible feedback, and potentially training, to fishers at the same time as they receive feedback about their payments for that particular harvest (i.e. their performance in providing premium quality tuna at a sustainable cost to billfish stocks).

2. Direct and immediate transfer of accurate data in suitable digital form to Grenada’s fisheries authorities. Fisheries authorities often have a multiple year backlog of paper based data entry into digital formats. This is time and labor intensive, with little hope of recuperating a backlog as new data is continually produced. The workplan proposed to support Grenada’s business case implementation aims to train these individuals so they can undertake other tasks related to Monitoring, Control and Surveillance, potentially using other technologies such as Vessel Monitoring Systems or digital observer options for longliners that typically do not have space for a human observer. The project team were determined to ensure that the introduced technologies did not eliminate jobs, but rather liberated national fisheries authorities’ staff to undertake more practical actions than digitizing paper datasheets backlogs.
3. Opportunities to transparently report digital data to other authorities. Using the new data collection system, data reporting to ICCAT, FAO and others can now occur at the press of a button. The reporting structure will also be easily aligned to a developing regional WECAFC fisheries database. Furthermore, end market buyers that would appreciate such information in better forecasting their logistics and inventories, can also be provided with such details. 
Linking digital data systems to vessel registries also has the potential to facilitate:
· Individualized marketing opportunities for well performing vessels;
· Opportunities for automatic license expiry and other reminders at the time of landing;
· The development of individualized profiles through which fishers can securely assess their own data on harvests and relative performance during business case implementation;
· Allow authorities to monitor and identify potential IUU fishing, by following catch quantity and composition trends, while also helping business case implementers strategically provide individualized support for vessels or fishers that may be underperforming;
· Provide an immediate history of catches and linked proof of value that fishers can use to access loans or insurance from aligned organizations;
· Monitoring of fleet capacity limits, daily bag limits or other management controls that can support the now possible real time planning to not exceed billfish harvest quota limits.
Importantly, the data systems will also rapidly provide a baseline position for the fisheries through which the success of business case implementation can be traced and adapted over time. Transparency works both ways and any individuals implementing fishery improvements with investor finances must also be accountable to both the investors and the fishers.
Regional – Recognizing that national scale innovations alone would not be able to resolve concerns for highly migratory billfish stocks, the project also developed a regional strategy to scale up project successes. This strategy builds on already underway plans for the WECAFC to become an innovative Regional Fisheries Management Organization (RFMO), which will complement and expand the scope of ICCAT recommendations among the WECAFC’s much broader regional membership. The proposed RFMO would greatly improve currently failing regional fisheries governance within the WECAFC area of competence, which has the highest prevalence of stocks in an overfished state among all FAO fishing areas globally. The proposed RFMO will focus on regionally important stocks beyond the current ICCAT mandate, but all species would benefit from improved regional management. Key innovations in the proposed RFMO approach would seek to facilitate direct private sector engagement within management decision making processes, and would include a Sustainable Fisheries Fund that would strategically invest in actions that enable fishery institutions to meet priority sustainability requirements. Supported actions may well include implementation of the project produced Caribbean Billfish Management and Conservation Plan. In order to further promote proactive and scientifically informed billfish stock management within and beyond the Caribbean, a suggested update to the marlin rebuilding program recommendation of ICCAT was also developed with technical support from the project during the 2018 blue marlin stock assessment.

4. RESULTS AND LEARNING FROM EXPERIENCE
· Innovative approaches to improve fishery sustainability can make socio-economic sense, especially when by-catch reductions are required within high value export fisheries. An approach entailing strategic, patient and informed relationship building with all stakeholders in the fisheries value chain is essential to achieve holistic alignment to common benefit actions.
· Transparency works both ways and is essential for effective relationship building. Grenadian fishers were aware that billfish harvest reductions were required to meet ICCAT quotas, and that Grenada would benefit from being a good actor of ICCAT from the outset. Relationship building facilitated the circle hook longline trials on the two best performing Grenadian longline vessels, a feature expected to promote uptake among other fishers that look up to the involved skippers.
· Primary investigations of a fishery’s potential alignment to project actions should be done very carefully, with an opportunity to “fail early” and change site if too many enabling conditions are missing at inception. If a project is tied to a particular site or fishery, it should have the flexibility to change tactic towards developing enabling conditions before further investments are made. Such an approach is also likely to promote stakeholder buy in to the improvement processes. Forcing Blue Economy investments in poorly managed fisheries is irresponsible and will inevitably lead to capacity creep through fishers reinvesting their improved profits into further fishery development. 
· Directly involve the private sector in data collection. The fish buyers keep thorough records because their financial motivations require detailed monitoring. As such, they often have more detailed and consistent data collection capacity than many government authorities can maintain in the long term. 

· Only by tracking harvests in near real time can fisheries actually plan their harvests to not exceed quota limits. Most fisheries only know whether or not they have exceeded a quota months after the fishing season has finished and the authorities have had time to analyze the catch data. 

· Do not replace people with technology. Implement technologies with a strategy to employ any liberated staff in alternative roles of more pragmatic value.
5. REPLICATION
It is expected that other practitioners with suitable technical knowledge and experience in fisheries management will be able to replicate these approaches elsewhere. However, bycatch reduction activities will be easier to achieve in fisheries with a much more valuable primary target species. Nonetheless, both value and sustainability gains are possible in all fisheries through implementation of the correct approach.

Overarching results of the circle hook fishing trials conducted on Grenada’s longliners aligned with global literature on the topic. While implementation of activities that require commercial fishers to take risks using equipment they are not familiar with requires extensive relationship building, it is expected that circle hooks used elsewhere will also reduce bycatch mortality while improving average tuna quality. The win-win scenario of circle hook implementation should be encouraged elsewhere and can then be complemented by future fishing trials testing the most effective gear set depths and bait choices, as is now expected to happen in Grenada following fisher requests.  
6. SIGNIFICANCE
It is important that lessons learnt from this project inform future efforts to improve the management and sustainability of shared pelagic fish stocks. Billfish species have proven to be powerful iconic species through which future projects can aim to address transboundary pelagic fishery sustainability issues. Billfish stock statuses and management are generally poor on a global scale, and the value divergence seen for billfishes between Caribbean recreational and commercial fisheries will hold true elsewhere. It is hoped that the strategic processes of this project can aid and inform similar future projects.  

7. REFERENCES 
Please find a summary of project reports, outputs and the Caribbean Billfish Management and Conservation Plan through the linked DropBox folder. Please also feel free to contact the Project Coordinator at roybealey@gmail.com to request any further context or information you may require.
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