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Innovative strategy allows fishing for endangered
parrotfish species inside management areas, such as
partially protected marine areas, but bans it elsewhere
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This innovative strategy of inverted management allows fishing for
endangered parrotfish species inside management areas, such as
partially protected marine areas, but bans it elsewhere. Photo of
greenbeak parrotfish (Scarus trispinosus) in Brazil by
RobertoCostaPinto, via Wikimedia Commons.

While initially focusing on single-species models, fisheries management is increasingly becoming
ecosystem-based. For instance, marine protected areas (MPAs) are widely used to protect endangered
species, and natural resources and maintain ecosystem functionality and services. When well planned,
managed, and enforced, MPAs are effective tools to achieve conservation goals due to the relatively
low costs of managing a delimited area when compared to vast exclusive economic zones.

A large proportion of marine biodiversity is concentrated in tropical low and lower-middle-income
countries, but only a small portion of the available funding for conservation is allocated to those areas.
Limited funding and staff capacity, associated with a high dependency of coastal populations on
natural resources, makes management strategies, including MPAs, challenging and often ineffective in
these countries, so innovative and quick solutions are required to meet the urgent conservation needs
of coastal areas.

The combination of MPAs and traditional fisheries management, such as fishing bans, seasonal
closures and size and catch limits, often provide a pathway to meeting conservation and community
goals. The combination of strategies has the potential to reverse stock collapses and degradation of
reef ecosystems, but it also has its implementation and effectiveness challenges. Thus, adaptive
management is important to improve coral reef conservation and sustainability outcomes.

Parrotfishes (family Labridae), a group that played a key role in the origin and evolution of modern
coral reefs, are often the subject of marine resource management plans worldwide. While parrotfishes
are responsible for essential ecological processes — such as herbivory, bioerosion, sediment production
and transport, predation of live coral colonies and clearing space for coral settlement — in many places
they are among the main fishery-targeted fishes on reefs and several species of parrotfishes have been
reported as over-exploited throughout the world.
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(https://link.chtbl.com/aquapod).

This article — summarized from the original publication (https://doi.org/10.3389/fmars.2021.604108),
(Pinheiro, H.T. et al. 2021. An Inverted Management Strategy for the Fishery of Endangered Marine
Species. Front. Mar. Sci., Sec. Marine Conservation and Sustainability, Volume 8 — 2021) — describes a
new management strategy established in Brazil that aims to manage the fishing of endangered
parrotfish species (Fig. 1), replacing a previous fishing ban. The original publication discusses in detail
the challenges and presents caveats and recommendations for the implementation of inverted
management considering the regional context (Brazil), and projects its applicability to other low and
lower-middle-income countries.

Fig. 1: Brazilian endemic parrotfishes now under inverted
management: (A) greenback parrotfish (Scarus trispinosus); (B)
Zelinda’s parrotfish (Scarus zelindae); (C) gray parrotfish (Sparisoma
axillare); and (D) Agassiz's parrotfish (Sparisoma frondosum).
Photos: C.L.S Sampaio (A-C) and L.A. Rocha (D). Adapted from the
original.

Inverted management: The new recovery plan for
parrotfishes in Brazil

In Brazil, large-scale fisheries of parrotfishes started 20-30 years ago, coinciding with the decrease in
the abundance of top predator fish such as groupers, snappers and jacks. The biggest species
occurring in the Brazilian region is the greenback parrotfish (Scarus trispinosus), which reaches more
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than 80 cm in length and its large size makes it an obvious target. Currently, parrotfishes in Brazil are
targeted by recreational and commercial fishing activities and have traditionally been caught without
any restriction and poor monitoring.

However, four years ago, the Brazilian government published a list of endangered aquatic species,
prohibiting the fishing of four endangered parrotfish species including the greenback parrotfish. This
ban was based on the best available scientific evidence, including information on severe population
declines in the past 15 years. The publication of the Brazilian red list was followed by political turmoil,
and the government re-established the fishery of many endangered species, including parrotfishes. The
latest decrees, from June 2019, allow the capture of parrotfishes inside formally instituted
management areas, like partially protected MPAs, but only after the elaboration of a comprehensive
management plan, built in partnership among the government, scientists, and fishers. Other endangered
species, including snapper and grouper species, are now also allowed to be fished, but under different
management rules, focused on seasonal closures and catch limits.

In the current scenario, similar to previous nationwide bans, parrotfish catches would remain prohibited
in most of the Brazilian coast (i.e., outside MPAs). Thus, once properly enforced, the ban of parrotfish
fishing outside MPAs would allow the recovery of populations and increment the sources of larvae and
juveniles to replenish and help fisheries inside sustainable use management areas. Contrarily to what
happens in MPAs worldwide, the density effect benefits would come from outside of the reserves (i.e.,
“spill in”; Fig. 2), hence the term “inverted management.”
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Fig. 2: Scheme contrasting management strategies and showing the
ideal outcomes versus the current outcomes of low- and lower-middle-
income countries marine protected areas. Adapted from the original.

Limitations

The Brazilian coastline is long (~8,000 km), and many coastal communities have depended on its
resources for centuries. Therefore, fish population collapses due to overfishing can have catastrophic
effects to these traditional fishing communities. Nevertheless, the long-lasting lack of comprehensive
national fishery statistics data leaves both scientists and managers in the dark about fish stock
conditions and the effectiveness of conservation efforts.
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Differently from the strategy adopted by Caribbean countries that have succeeded in recovering
parrotfish stocks (https://doi.org/10.1007/s00338-015-1389-5), the enforcement of inverted
management in Brazil seems extremely difficult and currently flawed.

First, the strategy depends on the quality of reef habitats outside MPAs for stock recovery, which are
usually more degraded than managed areas. For instance, although parrotfishes are distributed along
the whole Brazilian coast, inside and outside MPAs, they show the highest biomass in isolated or
protected sites, what reduces the “spill in” potential. Some of the Brazilian oceanic islands sustain
apparently isolated populations which demands specific management and would not function as
source for coastal populations.

Second, there are challenging management rules that are not being enforced, namely the surveillance
of the catch source, and the amount and the individual length of captured fishes. Fishers that perform
their activities in and out MPAs and fish at night can easily (and often do) deceive managers about the
origin of the catch. Additionally, those that use non-selective methods, such as gill nets and purse seine,
catch protected species everywhere. Mislabeling is also another common problem that masks illegal
fishing, trade and consumption of endangered species in Brazil. Thus, these fishing strategies are
remarkably challenging to monitor and enforce.

Third, marine protected areas in Brazil receive little funding and suffer from a chronic lack of
surveillance and monitoring, what inevitably leads to illegal fishing. Most partially protected MPAs do
not receive any government funding, and the few examples that succeed are managed with strong
community engagement. So far, very few MPAs have incorporated rules for endangered species in their
management plan and those that have done so have not yet strongly enforced it. Within this scenario,
fishing activities are currently occurring outside and inside MPAs without any management, which is
the worst possible scenario.

Study: Marine protected areas unlikely to
restore marine ecosystems

A new study has found that marine protected areas are limited in
restoring food webs after intensive fishing.

@ Global Seafood Alliance

Recommendations

To overcome these challenges, we first suggest a wide communication program focused on: (A) fishing
prohibition; (B) severe limitations on commercialization; (C) information on parrotfish ecological
importance; and (D) stakeholders’ participation in fisheries data collection and population monitoring.

Fishing of endangered species needs to be broadly understood as an exception, with fishers,
businesses and consumers well aware of the prohibition. It is also essential to increase efforts to
inform both commercial and recreational fishers about the ecological problems related to overfishing,
how stocks increase could benefit the whole society and the importance for them to provide fisheries
data.
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A partially protected MPAs intending to manage the fishing of endangered species must explicitly state
in their management plans the methods for accrediting and surveilling fishing activities, markets, and
restaurants. A very limited number of small-scale fishers should be allowed to catch endangered
species, and the establishment of quotas and body size ranges is important to preserve recruits and
sexually mature individuals. Surveillance should be based on co-management and alternative
livelihood options, which have been largely successful at meeting social, economic, and conservation
goals. Scientists, managers and stakeholders should be involved in assessing endangered populations
and offering feedback to fishers and the government. Nursery and spawning grounds need to be
mapped and protected.

Although we believe that the inverted management strategy can be successful if enforcement exists,
many endangered species still need full protection to properly recover. Therefore, the strategy could
have better results if implemented later after a fishing ban, when populations have partially recovered
from the current overfishing status outside MPAs.

Because parrotfishes are part of the charismatic coral reef megafauna, greenback and other
parrotfishes may have more value alive than dead, contributing to local tourism and visitation. Colorful
species like parrotfishes are a popular species and one of the photographed by recreational divers.
Brazil has already examples of successful projects involving the conservation of charismatic
megafauna (sea turtles) through tourism and sustainable development of coastal communities.

Perspectives

Based on our research, we strongly advocate that fishing of endangered species should only start when
these recommendations about the surveillance and monitoring systems are ready for implementation.
Inverted management should not involve species listed as endangered before its effectiveness is
demonstrated, and only then it should be applied to a wider variety of other endangered and over-
exploited species such as S. trispinosus and endangered top predators.
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