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INTRODUCTION

Millions of people depend on marine fisheries for food and livelihoods. Unfortunately, global marine fisheries are severely degraded. The latest estimates from the Food and Agriculture Organization indicate that nearly 30% of assessed fish stocks are overfished (FAO, 2014). Overfishing threatens food security and livelihoods. Its negative effects go beyond the exploitation of fish stocks, and affect entire food webs and ecosystems (Scheffer et al., 2005).

Overfishing is exacerbated by illegal, unreported, and unregulated (IUU) fishing. For example, illegal fishing is estimated to represent approximately 20% of the world's reported catch (Agnew et al., 2009). IUU fishing endangers the productivity of ecosystems, and the socio-economic stability of fishing communities. Piracy off the Somali coast, for instance, is thought to have started when Somali fishermen began seizing boats that were fishing illegally in their waters (Bahadur, 2011). Fisheries overexploitation leads to vicious cycles that generate progressive environmental degradation and social conflict when people attempt to maintain or increase their catches as the yields of previous fishing methods decline (Brashares et al., 2014). It is therefore in the best interests of coastal states to prevent IUU fishing, but the capacity to do this is generally low, particularly in developing coastal states which are the most vulnerable to IUU fishing.

Regional fisheries management organizations (RFMOs) can play a decisive role in supporting coastal states to combat illegal fishing. RFMOs are institutions formed by countries with interests in fisheries within particular regions. RFMOs can play advisory or legally binding managerial roles. RFMOs integrate management across a number of countries, and are thus advantageous for managing highly mobile species, because their agreements and actions apply to all member states. Therefore, countries might be more likely to participate in multilateral agreements because there are shared costs and opportunities across countries, compared to implementing actions as single countries (FAO, 2002). Accordingly, RFMOs have a broad spectrum of tools for addressing IUU fishing, many of which are outlined in the International Plan of Action to Prevent, Deter and Eliminate IUU Fishing (FAO, 2001) and its implementation guidelines (FAO, 2002). An applicable and valuable tool for combatting IUU fishing is the collection, analysis, and sharing of information about fishing vessels and their operations, inside and outside economic exclusive zones. Examples of this are the use of satellite data by initiatives such Global Fishing Watch and Project Eyes on the Sea. We present a case where RFMO and government information was obtained and used by a nongovernment organization (NGO) to discover possibly serious instances of illegal fishing that had not been detected by the RFMO or the government themselves. The case highlights the importance of openly available information and the need for political will—thus far not apparent—to act on IUU fishing when it is detected.

THE CASE

The Costa Rican Fishing Federation, a NGO, published a report (Cubero-Pardo and Martínez-Cascante, 2013) that revealed probable noncompliance by foreign purse seiners within Costa Rica's exclusive economic zone. In this case, the apparent illegal fishing included: (1) the use of artificial fish aggregating devices (hereafter FADs), illegal in Costa Rica since 1999 (INCOPESCA, 1999), and (2) fishing without a license. More explicitly, the report stated that nearly 800 sets were on FADs between 2002 and 2011. Furthermore, the report estimated the extent of unlicensed fishing: 14 to 38 foreign purse seine vessels were recorded as fishing without a license each year between 2008 and 2011. Below we describe how the case unfolded.

The data used for these analyses came from the Inter-American Tropical Tuna Commission (IATTC), an RFMO of which Costa Rica is a member, and the Costa Rican government. The Costa Rican Fishing Federation wanted to analyze national and regional fisheries data and, given the lack of open access to regional fisheries data, the Federation petitioned these data from the Costa Rican Ministry of Agriculture and Livestock. In the absence of shared databases, the Ministry had to petition the regional fisheries data from the IATTC, and then handed it to the Federation (Cubero-Pardo and Martínez-Cascante, 2013). Figure 1A describes the flow of data and information.
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FIGURE 1. Flows of data to detect and deter illegal, unreported and unregulated fishing. (A) The petitions for and supply of data described in the main text and summarized here. Given the lack of open access to fishery databases, the Costa Rican Fishing Federation, a non-government organization (NGO), petitioned regional fisheries data from the Costa Rican Ministry of Agriculture and Livestock, a national institution. Again, given the lack of shared databases, the Ministry asked the Inter-American Tropical Tuna Commission, a Regional Fisheries Management Organization (RFMO), for the regional data, received them, and then passed them to the NGO. The NGO analyzed the data and reported the potential cases of illegal fishing to the Ministry. However, the Ministry did not communicate the potential cases of illegal fishing back to the RFMO, and did not take action concerning the cases. (B) Preferable flow of data and information between RFMOs, national institutions, and the public (including NGOs, academia and civil society). Gray arrows in (A) represent deficient channels for sharing data (P indicates petition for data, S indicates supply of data, R indicates reporting on analyzed data). Solid arrows in (B) represent the idealized situation of formal and automatic channels for sharing data.



The IATTC data contained information about purse seine sets, reported in geographic coordinates and stating the type of set (e.g., FAD, dolphin associated). The IATTC data did not include an identifier for each vessel, but it included the vessels' hold capacities. Cubero-Pardo and Martínez-Cascante (2013) estimated the number of vessels that fished in Costa Rica's exclusive economic zone using hold capacities, which are distinctive to individual vessels. Hence, the estimate of vessels that operated without a license was a comparison of the total number of vessels that had a fishing license (national data provided by the Costa Rican government) vs. the total number of vessels they estimated fished in Costa Rica (IATTC data).

The assertion by the Costa Rican Fishing Federation that FADs were used illegally seems well substantiated because the IATTC database explicitly mentioned their use, and sets were reported using geographic coordinates, not grids. There is less certainty regarding unlicensed fishing because the IATTC database did not identify vessels by name or number. However, the estimate of vessels that fished in Costa Rican waters without a license each year from 2008 to 2011 (i.e., 13 to 38) is large, and probably includes vessels that indeed fished without a license. Additionally, claims have been made that purse seiners in Costa Rica have used explosives during fishing activities (Staley, 2012), and harassed sport fishing boats to drive them off schools of tuna (McDonald, 2010).

Interestingly, the unlicensed tuna purse seining and the illegal use of FADs appear to have been reported indirectly to the IATTC in the form of fisheries data collected by scientific observers but, until recently, went undetected as possible noncompliance. Hence, mechanisms seem to be lacking to detect and report IUU fishing within national and regional fisheries databases. Costa Rican authorities are aware of the report by the Costa Rican Fishing Federation. However, numerous gaps still exist: (1) the results of the report are not widely known, (2) the report did not recommend broader implications for combatting IUU fishing, and (3) the results are still pending action on behalf of the authorities.

The possible cases of illegal fishing described above remain unverified by the Costa Rican government, and have not been reported to the IATTC by the government. If the information in the NGO report is correct, there are serious implications, including overexploitation, reduction of revenue to the state and legitimate fishers, and potential damage to the credibility of the Agreement on the International Dolphin Conservation Program (“dolphin safe” tuna certification) in the eyes of consumers. The suspects remain unidentified; however, the fishing and licensing data required to corroborate these alleged cases of illegal fishing, and identify suspect vessels, exist and could be analyzed easily.

POTENTIAL SOLUTIONS FOR COMBATTING IUU FISHING

If accurate, these suspected cases of illegal fishing imply a lack of mechanisms to detect, communicate, and act upon incursions. Had the data not been analyzed by the Costa Rican Fishing Federation, the cases presented above, although unconfirmed, would probably have gone undetected. The detection and enforcement of illegal fishing within an economic exclusive zone is the coastal state's responsibility, in this case Costa Rica's. However, RFMOs can also monitor IUU activities and report to member countries. Costa Rica does not yet have a national observer program for purse seiners, so the information was most likely reported by IATTC scientific observers, and it is not clear whether observers and captains were aware that the alleged actions were illegal. Regardless of where the data originated, it is clear that a simple system could detect this type of reported noncompliance. By combining state and RFMO data in a single database, it would be possible to alert authorities about noncompliance. For example, if countries provided licensing information to an RFMO database, a system alert could result from an unlicensed boat fishing in a particular country. Alternatively, if the RFMO database includes FAD regulations for each member country, the system alert would be triggered by illegal use of FADs when the data were entered. Having an effective database system in place to detect and communicate irregularities is essential for managing compliance. In this case the data were available but apparently went undetected in national and RFMO databases. Now, with potential evidence of large-scale illegal fishing, Costa Rica has yet to react: first, by verifying these cases, and second, by acting on noncompliance if the NGO report is accurate.

The case we present here shows how information is crucial to combat IUU fishing; however, mechanisms need to be in place to collect, monitor, analyze, and share these data. Simple systems can be used in RFMO and country databases to allow the detection and communication of noncompliance. Importantly, public access to national and regional fisheries data, combined with formal and automated communication channels between RFMOs, national institutions, and the public (e.g., NGOs, academia, and civil society), would offer more transparency and ease the detection of noncompliance (Figure 1B).

A CALL FOR ACTION

We make a call for relevant authorities, particularly the Costa Rican government, to act upon this case. Such action would be timely; Costa Rica recently became party to the FAO Agreement on Port State Measures to Prevent, Deter and Eliminate IUU Fishing (Asamblea Legislativa., 2015), and other countries in the region are expected to do likewise (OSPESCA, 2015). This international agreement seeks to block IUU vessels and their catch from entering ports and markets through minimum inspection standards and information-sharing between countries. Implementation and compliance with this and other international agreements, such as the Straddling Fish Stocks Agreement (of which Costa Rica is party), requires cooperation and information-sharing between countries, RFMOs and the public (Figure 1B). Finally, we encourage others to analyze existing databases, national and regional, to look for signs of IUU fishing such as the ones we described here.

AUTHOR CONTRIBUTIONS

AA and RP wrote the manuscript. AA and RP approve the submitted version of this manuscript and agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

ACKNOWLEDGMENTS

Many thanks to all the people who provided their valuable insights for this piece, including two reviewers. We acknowledge support from the Australian Research Council. AA thanks the Australian people for support through AusAID.

REFERENCES

 Agnew, D. J., Pearce, J., Pramod, G., Peatman, T., Watson, R., Beddington, J. R., et al. (2009). Estimating the worldwide extent of illegal fishing. PLoS ONE 4:e4570. doi: 10.1371/journal.pone.0004570

 Asamblea Legislativa. (2015). Tratado Internacional 9321: Acuerdo Sobre Medidas del Estado Rector del Puerto Destinadas a Prevenir, Desalentar y Eliminar la Pesca Ilegal, no Declarada y no Reglamentada (MERP) y sus Anexos. San José, Costa Rica: Asamblea Legislativa

 Bahadur, J. (2011). The Pirates of Somalia: Inside Their Hidden world. New York, NY: Vintage.

 Brashares, J. S., Abrahms, B., Fiorella, K. J., Golden, C. D., Hojnowski, C. E., Marsh, R. A., et al. (2014). Wildlife decline and social conflict. Science 345, 376–378. doi: 10.1126/science.1256734

 Cubero-Pardo, P., and Martínez-Cascante, D. (2013). Análisis de la Pesquería de Atún en la Zona Económica Exclusiva del Pacífico de Costa Rica: Informe Técnico de Resultados Derivados de Bases de Datos Generadas por la Comisión Interamericana del Atún Tropical (CIAT) 2002 a 2011, 59. San José, Costa Rica: Federación Costarricense de Pesca.

 FAO. (2001). International Plan of Action to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated Fishing. Rome: Food and Agriculture Organization of the United Nations.

 FAO. (2002). Implementation of the International Plan of Action to prevent, deter and eliminate illegal, unreported and unregulated fishing FAO. Techincal Guidelines for Responsible Fisheries, 122. Rome: Food and Agriculture Organization of the United Nations.

 FAO. (2014). The State of World Fisheries and Aquaculture: Opportunities and challenges, 209. Rome: Food and Agriculture Organization of the United Nations.

 INCOPESCA. (1999). AJDIP 241-1999: Prohíbe la pesca de atún Sobre Plantado Artificial. San José, Costa Rica: INCOPESCA.

 McDonald, M. (2010). Fishing Methods Cause Conflict, Kill Dolphins, The Tico Times. Available online at: http://www.ticotimes.net/2010/08/13/fishing-methods-cause-conflict-kill-dolphins

 OSPESCA. (2015). VI Reunión del Comité Ejecutivo SICA/OSPESCA: Nuevos Proyectos y Sinergias Regionales. Available online at: http://www.sica.int/busqueda/busqueda_archivo.aspx?Archivo=odoc_101280_1_07122015.pdf

 Scheffer, M., Carpenter, S., and de Young, B. (2005). Cascading effects of overfishing marine systems. Trends Ecol. Evol. 20, 579–581. doi: 10.1016/j.tree.2005.08.018

 Staley, T. (2012). Yellowfin Tuna: Costa Rica's Blood Diamond, The Tico Times. Available online at: http://www.ticotimes.net/2012/08/02/yellowfin-tuna-costa-rica-s-blood-diamond

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2016 Arias and Pressey. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cover.jpg
, frontiers
in Marine Science

Combatting Illegal, Unreported,
and Unregulated Fishing with
Information: A Case of Probable
Illegal Fishing in the Tropical
Eastern Pacific









OPS/images/crossmark.jpg
®

o fark





OPS/images/logo.jpg
’ frontiers
in Marine Science





OPS/images/fmars-03-00013-g001.gif
(oo )= [miomt) ! (G e (o)
. s \
T T
-
:






