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Changes in illegal 
fi shing dynamics in 
a large-scale MPA 
during COVID-19
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Ana Nuno2,6 and Tom B. Letessier1,7

Global socio-ecological shocks, 

such as the COVID-19 pandemic, 

can threaten progress in protecting 

vulnerable marine environments by 

altering behaviour of resource users1. 

When government priorities shift from 

environmental protection towards 

safeguarding human populations, 

control of illegal activity in protected 

areas can alter. Resulting increases 

in illegal fi shing in large-scale marine 

protected areas (MPAs) are of particular 

concern as they contain a large 

proportion of marine protected area 

globally2. Here, we report on average 19 

times as many suspected illegal fi shing 

vessels per month in 2022 (n = 19) 

compared with 2010 to 2020 (n = 1) in 

an Indian Ocean MPA. Although illegal 

fi shing has been a pervasive problem, 

the current spike in Indian vessels 

targeting a broad trophic diversity of 

reef-associated species is of particular 

concern and we suggest such changes 

in illegal activity in MPAs globally may 

persist over long timescales unless 

management is broad and adaptive to 

individual context. When considering 

potential solutions, widespread 

adoption of technology, such as remote 

surveillance of vessels, can mitigate 

illegal activities but remains unfeasible 

for many MPAs globally due to 

fi nancial and political barriers. Instead, 

we suggest broader approaches, 

including a renewed focus on regional 

approaches to combating illegal 

fi shing, formal bilateral agreements 

between competent authorities in 

relevant countries and an increase in 

community-based work.

The Chagos MPA, located in the 

Western Indian Ocean, is a large 

(640,000 km2) no-take MPA implemented 

in April 2010. Until 2020, data from 

enforcement show detected incursions 

of vessels suspected or convicted of 

illegal fi shing activity within the MPA were 

relatively stable, averaging one monthly 

(Figure 1A). Historically, these vessels 

were primarily Sri Lankan (72%) targeting 

sharks, although Indian vessels (28%) 

targeting a broader taxonomic diversity 

of catches, including reef fi sh, were also 

seen3. However, in 2022, incursions, 

primarily of Indian vessels (95%), spiked 

to 19 per month on average. Indian 

vessels have considerably larger hulls 

than Sri Lankan (~30,000, and ~3,500 

kg, respectively), posing a greater 

potential threat. Limitations in the 

ability to detect and investigate illegal 

activity means illegal incursions are 

likely considerably higher than reported 

(Supplemental information). Enforcement 

is conducted by a single patrol vessel 

whose activity is informed by vessel 

Automatic Identifi cation Systems (AIS) 

detections and historical patterns of 

illegal activity. AIS detections of illegal 

activity increased in 2022, averaging 19 

per month compared to fi ve from 2018 

to 2021 (Figure 1B). However, in contrast 

to enforcement data, AIS detections 

were primarily Sri Lankan (97%), with 

Correspondence only two Indian vessels detected in 2022 

(Figure 1B). Further, spatial distribution 

of AIS detections suggest illegal activity 

is clustered around MPA boundaries 

and transit routes (Figure 1C,D), and 

not on reef systems as suggested by 

enforcement data and research in fi sher 

communities3. Relatedly, AIS data for 

the surrounding area suggests increased 

detection of legal fi shing activity by Sri 

Lankan vessels during the study period 

and an almost complete absence of 

detections of Indian vessels (Figure S2). 

These observations highlight issues with 

inferring trends in fi shing activity solely 

from AIS data due to low uptake and 

disabling of systems as well as potentially 

erroneous classifi cation of vessel activity 

(Supplemental information). 

Increased illegal activity in protected 

areas during COVID-19 has been 

linked to altered monitoring and 

control by authorities4. In the Chagos 

MPA, COVID-19 protocols prevented 

enforcement personnel from boarding 

apprehended vessels to collect evidence 

about activities from April 2020 to August 

2022. This reduced the likelihood of 
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Figure 1. Changes in suspected illegal fi shing activity indicated by enforcement and AIS 

data.

(A) Mean monthly incursions by fl ag, from January 2010 to 10th April 2022, as reported by en-

forcement patrols. (B) Mean monthly incursions by fl ag from January 2010 to 10th April 2022, 

as reported by AIS10. The diagonally lined area signifi es a period for when no data were avail-

able and greyed-out area indicates ‘post-COVID’ (defi ned as January 2020 to 10th April 2022). 

(C) Detections of suspected illegal fi shing incursions from enforcement patrols (yellow) and AIS 

data (purple) for Sri Lankan and Indian vessels for ‘pre-COVID’ (defi ned as January 2012 to end 

of December 2019) and (D) for ‘post-COVID’ (as previously defi ned). The typical route for legal 

transit is shown in grey, and reef systems are outlined in black. Map inset shows the location of 

the Chagos MPA (red).
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has been reported and AIS coverage is 

also incomplete3. Neither AIS nor VMS 

are mandatory for Indian vessels under 

national laws, and widespread uptake 

is limited by socio-political factors such 

as fi nancial resources, fi sher hesitation 

and political opposition (Supplemental 

information). 

Instead, we suggest continued 

efforts to enact participatory and formal 

bilateral agreements with India and Sri 

Lanka at both national and state level. 

Transnational collaborations between 

governments to enforce maritime 

boundaries are increasingly important, 

especially where boundaries are 

disputed, and enforcement capabilities 

are limited7. Successful bilateral and 

multilateral agreements can reduce 

illegal fi shing through means such as 

collaborative monitoring and enforcement 

of rules8. Here, enforcement personnel 

reported that the existing bilateral 

agreement with Sri Lanka has stimulated 

successful prosecution of vessels under 

Sri Lankan national law, circumventing 

the need to detain and process fi shers 

in the Chagos MPA. As well as reducing 

the negative socio-economic impacts 

of physically detaining fi shers, bilateral 

agreements can also ensure sanctions 

are context appropriate. However, such 

agreements take considerable investment 

to negotiate and require consistent law 

enforcement and monitoring of illegal 

fi shing9.

Importantly, action should also be 

taken at the community level, and, where 

possible, be co-developed with fi shers 

and representative organisations to shift 

from a reliance on top-down policies. 

Communicating policy changes is key 

to successful management and existing 

research suggests that Sri Lankan fi shers 

possess highly varied perceptions of risk 

and sanctions associated with fi shing 

in the Chagos MPA3. Further research 

is therefore needed to understand 

the drivers of illegal fi shing and the 

deterrence effect of MPA policy and 

management. 

COVID-19 has resulted in incidental 

experiments on how changes in 

enforcement might alter the decision-

making of resource users2. To this end, 

we suggest adaptive management 

measures that recognise the context of 

the Chagos MPA within a highly dynamic 

region with expanding offshore fl eets and 

livelihoods under pressure from socio-

ecological shocks such as COVID-19. 

SUPPLEMENTAL INFORMATION

Supplemental information including two 

fi gures and methods can be found with this 

article online at https://doi.org/10.1016/j.

cub.2023.05.076.

DECLARATION OF INTERESTS

The authors declare no competing interests. 

REFERENCES

 1. Marine Conservation Institute (2022). The Marine 
Protection Atlas. Front. Mar. Sci. 9. doi:10.3389/
FMARS.2022.849927. 

 2. Quimbayo, J.P., Silva, F.C., Barreto, C.R., 
Pavone, C.B., Lefcheck, J.S., Leite, K., Figueiroa, 
A.C., Correia, E.C. and Flores, A.A. (2022). The 
COVID-19 pandemic has altered illegal fi shing 
activities inside and outside a marine protected 
area. Curr. Biol. 32, R765–R766. 

 3. Collins, C., Nuno, A., Broderick, A., Curnick, 
D.J., de Vos, A., Franklin, T., Jacoby, D.M.P., 
Mees, C., Moir-Clark, J., Pearce, J., et al. (2021). 
Understanding persistent non-compliance in a 
remote, large-scale marine protected area. Front. 
Mar. Sci. 8, 503. 

 4. Bennett, N.J., Finkbeiner, E.M., Ban, N.C., 
Belhabib, D., Jupiter, S.D., Kittinger, J.N., 
Mangubhai, S., Scholtens, J., Gill, D., and 
Christie, P. (2020). The COVID-19 pandemic, 
small-scale fi sheries and coastal fi shing 
communities. Coast. Manage. 48, 336–347.

 5. Arias, A. (2015). Understanding and managing 
compliance in the nature conservation context. J. 
Environ. Manage. 153, 134–143. 

 6. Ndlovu, M., Matipano, G., and Miliyasi, R. (2021). 
An analysis of the effect of COVID-19 pandemic 
on wildlife protection in protected areas of 
Zimbabwe in 2020. Sci. Afr. 14, e01031. 

 7. Hsiao, A. (2020). Opportunities for fi sheries 
enforcement cooperation in the South China Sea. 
Marine Policy 121, 103569. 

 8. Vince, J., Hardesty, B.D., and Wilcox, C. (2020). 
Progress and challenges in eliminating illegal 
fi shing. Fish Fish. 22, 518–531. 

 9. Kularatne, R.K.A. (2020). Unregulated and illegal 
fi shing by foreign fi shing boats in Sri Lankan 
waters with special reference to bottom trawling 
in northern Sri Lanka: A critical analysis of the Sri 
Lankan legislation. Ocean Coast. Manage. 185, 
105012. 

 10. Global Fishing Watch (2022). Events API. 
Data set accessed 2022-09-27 at https:// 
globalfi shingwatch.org/our-apis/.

1Institute of Zoology, Zoological Society of 

London, Regent’s Park, London NW1 4RY, UK. 
2Centre for Ecology and Conservation, Faculty of 

Environment, Science and Economy, University 

of Exeter, Penryn, Cornwall TR10 9FE, UK. 
3Oceanswell, Colombo, Sri Lanka. 4Department 

of Environmental Studies, Ashoka University, 

Sonipat, Haryana 131029, India. 5Foundation 

for Ecological Research, Advocacy and 

Learning, Morattandi, Tamil Nadu 605101, India. 
6Interdisciplinary Centre of Social Sciences 

(CICS.NOVA), School of Social Sciences and 

Humanities (NOVA FCSH), NOVA University 

Lisbon, Avenida de Berna, 26-C, 1069-061 

Lisboa, Portugal. 7University of Western 

Australia, School of Biological Sciences, Perth, 

WA 6009, Australia. 8Lead contact.

*E-mail: Claire.Collins@ioz.ac.uk

convictions (Supplemental information). 

Knowledge of such changes may have 

reduced fear of sanctions amongst 

fi shers, an identifi ed contributing factor 

to illegal activity deterrence5. Relatedly, 

available enforcement data suggest that 

between August 2020 and April 2022, 

94% of Indian fi shers originated from one 

group of villages in southern Tamil Nadu. 

Increased illegal activity has also been 

observed where enforcement effort has 

remained stable1 and has been linked 

more widely with changes in livelihoods 

caused by COVID-195. Our observations, 

that illegal activity only increased after 

1.5 years and for one vessel fl ag state, 

emphasises the potential role of broader 

socio-political factors and historical 

MPA management in fi sher responses to 

COVID-19-related changes. For example, 

fl uctuating fuel prices during the recent 

Sri Lankan economic crisis may have 

impacted economics associated with 

long-distance fi shing trips (Supplemental 

information). India also has stronger 

diplomatic ties with Mauritius, meaning 

fi sher perceptions of the UK’s sovereignty 

of the Chagos MPA may have been 

infl uenced by ongoing diplomatic 

and legal disputes (Supplemental 

information). Importantly, management 

of illegal activity by Indian and Sri Lankan 

vessels in the Chagos MPA has differed 

considerably historically. Notably, a 

bilateral agreement enacted in 2009 

between Sri Lanka and British authorities 

means vessels are prosecuted under 

Sri Lankan laws if suffi cient evidence 

of illegal fi shing in the MPA is provided. 

No agreement currently exists with 

India, meaning there is no established 

mechanism by which Indian vessels are 

sanctioned. 

Successful adaptive management of 

illegal activity requires understanding 

broader socio-economic context and 

how MPA policy and management deter 

illegal activity. The scale and remoteness 

of the Chagos MPA means surveillance 

through patrolling is preventatively 

costly (Supplemental information). 

Nevertheless, increased reliance on data 

from vessel tracking systems is unlikely 

to improve enforcement in the short 

term as targeting fl eets are composed 

of medium-sized vessels (<20 metres) 

with low coverage of AIS or Vessel 

Monitoring Systems (VMS). In Sri Lanka, 

VMS is mandatory for all vessels leaving 

national waters, but non-compliance, 

such as disabling installed systems, 
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