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The COVID-19 
pandemic has 
altered illegal fi shing
activities inside and 
outside a marine 
protected area
Juan P. Quimbayo1,2,5,*, 
Fernanda C. Silva3, Camila R. Barreto1,
Carla B. Pavone1, 
Jonathan S. Lefcheck2, Kelen Leite4, 
Apoena C. Figueiroa3, 
Edineia C. Correia4, 
and Augusto A.V. Flores1

The global COVID-19 pandemic has 
presented a unique opportunity to 
explore the consequences of illegal 
exploitation on wildlife communities, 
as it continues to have wide-reaching 
impacts on multiple sectors, including 
local and national economies, 
international trade, and conservation 
enforcement1. The ongoing reductions 
in monitoring and enforcement during 
the pandemic have allowed increased 
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opportunities for illegal, unreported, and 
unregulated activities, particularly for 
small-scale fi sheries2. Even before the 
pandemic, policymakers and fi sheries 
managers intent on controlling illegal 
fi shing activities established marine 
protected areas (MPAs) that restrict or 
prohibit fi shing3. Unfortunately, non-
compliance with MPAs is often the rule 
rather than the exception, and less than 
10% of the world’s MPAs have managed 
to effectively reduce infringement4. The 
COVID-19 pandemic has exacerbated 
these management challenges: a recent 
review of MPAs worldwide has revealed 
a general decline in tourism revenue 
to operate park services during the 
pandemic, especially revenue needed 
for supporting personnel to monitor, 
patrol, and enforce restrictions2. Here, 
we compile infraction records of illegal 
fi shing activities by both professional 
(commercial) and amateur (recreational) 
boats inside and outside of the 
Tupinambás Ecological Station and the 
Alcatrazes Wildlife Refuge (Figure 1A), 
notable for its high reef-fi sh biomass and 
diversity in the Southwestern Atlantic5. 
We show that illegal exploitation has 
shifted since the onset of the pandemic, 
targeting larger, higher-value species 
that contribute disproportionately to 
Current Biology 32, R757–R7
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Overall, enforcement increased 
slightly but non-signifi cantly during 
the pandemic: n = 52 patrols for the 
period from 2020–2021 versus n = 32 
from 2017–2019 (t4.13 = –2.8, P = 0.08). 
Each patrol was performed by a single 
vessel with a crew of six. Despite 
the statistically equivalent levels of 
enforcement, the number of patrols 
that intercepted illegal activities nearly 
doubled from the pre-pandemic 
period compared with the time since 
the beginning of the pandemic (n = 9 
versus n = 17). A total of 39 species 
were illegally harvested over the 5-year 
study: of these, 25 species were 
captured before the pandemic started 
and 27 since (Data S1). The number 
of threatened species captured during 
the pandemic by both professional 
and amateur boats increased from 
fi ve to eight, and these were mainly 
elasmobranchs (Figure 1B,C).

 A total biomass of 2,775 kg was 
recovered over the entire 5-year period 
by both professional and amateur 
boats, with the total illegal catch 
doubling from 853.1 kg caught before 
2020 to 1,922 kg from 2020 onward. 
The role of professional boats in these 
66, July 25, 2022 © 2022 Elsevier Inc. R765
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infractions declined inside the MPA 
during the pandemic, with 797.1 kg 
biomass of illegal catch recovered from 
these vessels before versus just 10 
kg during the pandemic. In contrast, 
amateur boats generally captured a 
higher biomass and diversity of species 
during the pandemic than before 
(Bayesian model biomass, B = 5.42 
with 95% credible interval [4.55, 6.56]; 
richness, B = 1.67 [0.50, 2.91]; Figure 
S1A–D). Most of this biomass was 
caught inside the MPA, with a 20x 
increase in illegal catches recorded 
during the pandemic (from 56.0 to 
1,140.4 kg).

Recreational fi shers greatly 
increased both the taxonomic and 
functional breadth of their illegal 
harvest (Figure 1B,C), expanding to 
incorporate formerly unfi shed top and 
meso-predators that were previously 
targeted only by professional vessels. 
In contrast, professional vessels shifted 
their take to include hammerhead 
sharks and eels. Previously, both 
professional and amateur fi shers 
illegally targeted mostly invertebrate 
feeders and piscivores with high 
mobility that form medium and large 
biomass aggregations, demonstrating 
intentional switching on the part 
of illegal fi shers to target species 
with higher commercial value and 
large body size (Figure 1D,E). This 
pattern of ‘trophy’ fi shing has been 
observed in other conservation areas 
in northeastern Brazil6 and can be 
associated with the higher price of 
large, threatened species meant to 
offset pandemic-driven economic 
losses7, on top of the generally low 
monthly salary for fi shers in Brazil 
(~$US 200 mo–1).

Reductions in predator and large 
herbivore populations during the 
pandemic can release lower trophic 
levels, leading to cascades that 
alter fi sh community structure and 
convert habitat dominated by coral 
communities to ones dominated by 
fl eshy algae with a low resilience 
to other anthropogenic impacts8. 
We also noted an increase during 
the pandemic in the capture of 
large endemic parrotfi sh Sparisoma 
amplum, which have been identifi ed as 
important macroalgal consumers9. We 
hypothesize that these species were 
only captured during the pandemic 
by vessels very nearshore in the 
R766 Current Biology 32, R757–R766, Jul
MPA. Combined with the removal of 
predators, the loss of key herbivores 
would further exacerbate the possibility
of phase shifts towards macroalgal-
dominated reefs.

Although this dataset is perhaps 
one of the most rigorous yet collected 
on illegal fi shing during the COVID-19 
pandemic, we must acknowledge 
that enforcement is limited (in this 
case, to a single vessel) and likely 
underrepresents the total amount of 
illegal landings. Nevertheless, we have 
no reason to believe that the vessels 
in our dataset refl ect a biased subset 
of these illegal activities. Moreover, the 
designation of inside versus outside 
the MPA was determined by where 
the illegal harvest was seized, but not 
necessarily caught. As many vessels 
will fl ee the area before surrendering 
their capture, it is possible that more 
biomass was extracted inside the MPA 
than refl ected here.

The COVID-19 pandemic is perhaps 
the most disruptive event in recent 
history and has been called the ‘great 
human confi nement experiment’10. 
Consequently, illegal activities have 
intensifi ed in both terrestrial and marine 
habitats2. Our study documents a 
higher occurrence of illegal extraction 
of increasingly high-value species 
within a highly diverse MPA during 
the pandemic. This increase can be 
associated with the proximity of the 
MPA to the mainland, favoring smaller 
recreational vessels that are less 
detectable and echoing other examples 
where the pandemic has led to bolder 
actions by poachers to encroach 
further into protected reserves2. We 
present some suggestions to reverse 
these impacts: the use of drones, 
social media, and the ‘Automatic 
Identifi cation System’ are some tools 
that can increase patrol effort in the 
fi eld4. The eventual return of the tourism 
industry can provide renewed revenue 
to fund enforcement operations. Thus, 
although we describe a situation in 
which the pandemic has compromised 
conservation goals in just a short period,
we view this outcome as an opportunity 
to better plan, strategically monitor, and 
enforce protection into the future. 
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Mavrić, B., Leandro do Carmo de Souza, Y., 
Souza da Costa Silva, S., Hanafi , M., and 
Chetia Yein, T. (2020). The extent of COVID-19 
pandemic socio-economic impact on global 
poverty. A global integrative multidisciplinary 
review. Am. J. Econ. 10, 213–224.

 2. Bates, A.E., Primack, R.B., and Duarte, C.M. 
(2021). Global COVID-19 lockdown highlights 
humans as both threats and custodians of the 
environment. Biol. Conserv. 263, 109175.

 3. Mora, C., Andréfouët, S., Costello, M.J., 
Kranenburg, C., Rollo, A., Veron, J., 
Gaston, K.J., and Myers, R.A. (2006). Coral 
reefs and the global network of marine 
protected areas. Science 312, 1750–1751.

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

 5. Morais, R.A., Ferreira, C.E.L., and Floeter, 
S.R. (2017). Spatial patterns of fi sh standing 
biomass across Brazilian reefs, Southwestern 
Atlantic. J. Fish Biol. 91, 1642–1667.

 6. Reis-Filho, J.A., Miranda, R.J., Sampaio, 
C.L.S., Nunes, J.A.C.C., and Leduc, A.O.H.C. 
(2021). Web-based and logbook catch data 
of permits and pompanos by small-scale and 
recreational fi shers: Predictable spawning 
aggregation and exploitation pressure. Fish. 
Res. 24, 106064.

 7. Ben Lamine, E., Di Franco, A., Romdhane, 
M.S., and Francour, P. (2018). Comparing 
commercial, recreational and illegal coastal 
fi shery catches and their economic values: A 
survey from the southern Mediterranean Sea. 
Fish. Manag. Ecol. 25, 456–463.

 8. Bellwood, D.R., Hughes, T.P., Folke, C., and 
Nyström, M. (2004). Confronting the coral reef 
crisis. Nature 429, 827–833.

 9. Hughes, T.P., Rodrigues, M.J., Bellwood, 
D.R., Ceccarelli, D., Hoegh-Guldberg, O., 
McCook, L., Moltschaniwskyj, N., Pratchett, 
M.S., Steneck, R.S., and Willis, B. (2007). 
Phase shifts, herbivory, and the resilience of 
coral reefs to climate change. Curr. Biol. 17, 
360–365.

 10. Bates, A.E., Primack, R.B., Moraga, P., and 
Duarte, C.M. (2020). COVID-19 pandemic and 
associated lockdown as a “Global Human 
Confi nement Experiment” to investigate 
biodiversity conservation. Biol. Conserv. 248, 
108665.

1Centro de Biologia Marinha, Universidade 
de São Paulo, São Sebastião, SP 11612-109, 
Brazil. 2Tennenbaum Marine Observatories 
Network and MarineGEO Program, 
Smithsonian Environmental Research 
Center, Edgewater, MD 20764, USA. 3Lab. 
Macroecologia e Biogeografi a Marinha, 
Universidade Federal de Santa Catarina, 
Florianópolis, SC 88040-090, Brazil. 
4Instituto Chico Mendes de Conservação da 
Biodiversidade, São Sebastião, SP 11605-
136, Brazil. 5Lead Contact. 
*E-mail: quimbayo.j.p@gmail.com

https://doi.org/10.1016/j.cub.2022.06.030
mailto:quimbayo.j.p@gmail.com
https://doi.org/10.1016/j.cub.2022.06.030

	The COVID-19pandemic hasaltered illegal fi shingactivities inside andoutside a marineprotected area
	Supplemental information
	Declarations of interests
	References


