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Gaps in the conservation status of the
most important �shed species of
marine �sh
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A revision of the conservation status, population trends of
the main �sh species of commercial interest is urgent

Marine �sheries (https://doi.org/10.1038/s41586-019-1592-6) are the main contributors of seafood
(referred to as �n�sh and marine invertebrates) for human consumption), with almost six billion tons of
�sh and invertebrates taken from the oceans since the 1950s, contributing to 17 percent of global
human protein intake (https://www.fao.org/3/ca9229en/ca9229en.pdf) and sustaining millions of
jobs. In this context, their importance is closely linked to their long-term sustainability.

Unfortunately, over�shing is yet one of the main threats to marine biodiversity and increasing human
pressures in response to rising demands for food have led to marine �sh population declines over the
last decades. Historically, humanity has failed in preventing �sh-population collapses and has not
taken conservation biology of marine �shes seriously enough, resulting in declines in species diversity
and abundance (https://doi.org/10.1038/s41467-020-18505-6).

Stock assessments, such as the RAM Legacy (https://doi.org/10.1111/j.1467-2979.2011.00435.x)
database, provide biomass estimates and management reference points for exploited aquatic
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populations by combining catch data with indices of stock status. However, they are usually only
available for industrially exploited �sheries, leaving aside species captured in recreational or artisanal
�sheries, which account for an important part of �shing effort.

From a biodiversity conservation point of view, the International Union for Conservation of Nature (IUCN
(https://www.iucn.org/)) is the institution responsible for assessing the global conservation status of
plants and animals through their periodically reviewed Red List of Threatened Species
(https://www.iucnredlist.org/). The IUCN Red List is recognized as the most authoritative institution in
addressing species conservation status, but also valuable for informing natural resource policy and
management (https://doi.org/10.1111/conl.12353). Despite this, the status of only a small fraction of
marine animal species has been evaluated by the IUCN Red List.

Authors explored several databases comprising information about �sheries trends, species
conservation status, and other traits, and put together �sheries statistics from the FAO, the IUCN Red
List, FishBase and RAM Legacy databases to understand to what extent the conservation status of top
marine commercial species of �sh has been assessed. Photo of Alaska pollock (Gadus chalcogrammus)
– one of the 10 most �shed species and not assessed by the IUCN Red List – by NOAA FishWatch, via
Wikimedia Commons.

https://www.iucn.org/
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(https://events.globalseafood.org/responsible-seafood-summit)

FishBase (https://www.�shbase.se/search.php) – the most comprehensive database compiling �sh
species information – has more than 40 percent of “commercial” and “highly commercial” species
unassessed in the IUCN Red List. Conservationists and �sheries scientists generally agree on the
statuses of exploited marine �shes but maintaining complete and up-to-date assessments (both in
IUCN Red List and stock-management agencies) is essential to appropriately manage responses for
species and populations of mutual concern.

Considering the existing level of over�shing in marine commercial species, together with its direct
extinction risk, and the indirect impacts in communities, monitoring of the conservation status of top-
�shed marine commercial species is a priority. To identify the gaps in the conservation status
knowledge of these species, we compared the information contained about the Food and Agriculture
Organization of the United Nations’ (FAO) top-�shed �shes in the IUCN Red List, FishBase and RAM
Legacy databases. We hypothesized that species of higher �shing importance would be better
assessed in IUCN Red List than those of general �shing importance. Furthermore, for the subset of top-
�shed species, we hypothesized that more-threatened species in the IUCN Red List would have been
more effectively managed in recent decades.

This article – adapted and summarized from the original publication
(https://doi.org/10.3390/�shes7010002) (Miqueleiz, I. et al. Conservation-Status Gaps for Marine Top-
Fished Commercial Species. Fishes 2022, 7(1), 2) – presents the results of a study to understand how
top-�shed marine commercial species are categorized in the IUCN Red List and evaluate the degree of
knowledge we have on their conservation status.

Study setup
We explored several databases comprising information about �sheries trends, species conservation
status, and other traits. We �rst identi�ed the top-�shed species globally from FAO statistics. Then, we
collected information on IUCN Red List status for these highly �shed species (with assessments
between 1996 and 2021) and from FishBase about their commercial importance and vulnerability to
�shing pressure. Finally, we explored the stock-assessment data available for these species in the RAM
Legacy database. For detailed information, refer to the original publication.

https://events.globalseafood.org/responsible-seafood-summit
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https://doi.org/10.3390/fishes7010002
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Results and discussion
Of the 70 top-�shed species, twenty (28.6 percent) were not assessed by the IUCN Red List, including
two of the ten most �shed species (Alaska pollock, Gadus chalcogrammus; and blue whiting,
Micromesistius poutassou). We compared the IUCN Red List assessment rates and Vulnerability Index
values of top-�shed species with the larger commercial species groups (commercial and highly
commercial species). IUCN Red List assessment rates are higher in top-�shed species than in
commercial categories (Table 1). Vulnerability Index values were not signi�cantly different among top-
�shed species and those considered to have a commercial or highly commercial interest according to
FishBase’s classi�cation. Nevertheless, Vulnerability Index values for top-�shed species tended to be
lower than in the other categories (Table 1).

Miranda, IUCN Red List, Table 1

Increasingly frequent and costly, marine
heatwaves are testing the resilience of
fisheries and aquaculture

Marine heatwaves have already caused severe losses for seafood, but
in some cases, the industry may see some benefits from these events.

Global Seafood Alliance

Category Top-Fished
Species

Commercial
Species

Highly Commercial
Species

IUCN Red List-assessed species 50 (71.4%) 1217 (59.2%) 126 (56%)

Unassessed species 20 (28.6%) 839 (40.8%) 99 (44%)

Vulnerability Index (Median, Q1, and
Q3) 34.47 (24.7–50.67) 40 (30–56) 55.5 (33.3–63.75)
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IUCN Red List assessment dates ranged between 1996 and 2021, with twenty species (40 percent of
assessed species) assessed in 2011 and previous years, and thus having outdated assessments.
Within the assessed species, we also found cases of de�cient evaluation, with six classi�ed as Data
De�cient (DD), �ve �sh and one cephalopod (Table 2). We also found two species with old
assessments (Atlantic cod, Gadus morhua; and haddock, Melanogrammus aegle�nus, dating from
1996) that do not have complete information. Most assessed species, 33 out of 50 (66.6 percent), were
under �shing pressure. Almost all assessed species (48 out of 50) had information on population
trends, but many of them (23, 48 percent) had unknown trends. Most IUCN Red List-assessed species
have only been assessed once (38 out of 50), while multiple assessments have been conducted twice
for nine species and three times for three species, all of them from the tuna genus Thunnus.

Miranda, IUCN Red List, Table 2

We examined the catches/MSY (maximum sustainable yield, the theoretically largest yield or catch that
can be harvested from a species’ stock) ratio trend in NT and VU species and observed that one
species, haddock, had increased this ratio since 2013 and currently was over 1 (Fig. 1). The remaining
species have stocks managed more sustainably, according to the RAM database.

Table 1: Number and proportion of IUCN Red List-assessed and unassessed species for each species sub-set,
and their average vulnerability indices.

Category DD LC NT VU NE

Top-�shed species 6 (-8.6%) 37 (-48.6%) 4 (-7.1%) 3 (-5.7%) 20 (-30.0%)

IUCN Red List �shing pressure
threat 4 (-66.7%) 31 (-83.8%) 4 (-100%) 1 (-33.3%) ---

Vulnerability index (VI) median (Q1,
Q3)

47.9 (21.5–
69.7) 36 (20.2–51.6) 37.1 (30–68.5) 45.5 (37.5–

57.9)
41.4 (25.5–

49.6)

Table 2: Number and percentage of top-�shed species assessed in the IUCN Red List, and their population
trends and vulnerability indices. Categories of IUCN Red List conservation status: DD (Data De�cient), LC (Least
Concern), NT (Near Threatened), VU (Vulnerable), NE (Not Evaluated). Adapted from the original.
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The revision of the conservation status and population trends of the main �sh species of commercial
interest is urgent and mandatory. Solutions for restoring marine ecosystems and the �sh species that
live in them are still under debate, but scholars and international organizations agree that sustainable
management is becoming more and more urgent (https://doi.org/10.1093/icesjms/fsz230) in several
�sh stocks.

Since �shes represent most of the top-�shed species, and some values such as the FishBase
Vulnerability Index or commercial category were only available for them, we have focused the
discussion on this taxonomic group. However, we acknowledge that many of the problems detected for
�shes can be present in other groups. For instance, cephalopods have increased in commercial
importance in the last decades and yet face several threats from unregulated �sheries, bycatch and
poor life-history knowledge (https://doi.org/10.1016/j.�shres.2020.105847).

We found progress in the higher assessment rates for top-�shed species, as they were signi�cantly
better assessed compared with the commercial or highly commercial counterparts (Table 2),
acknowledging recent IUCN Red List efforts in evaluating some commercially exploited groups. We
have also demonstrated that the categorization of a species under �shing threat, or a declining
population trend, is not related to a higher Vulnerability Index. We consider that the Vulnerability Index
may not be accurately measuring the extinction risk of a species, as �shing pressure is not only driven
by biological traits and other factors are present too. We consider that the IUCN Red List categorization
provides us with more accurate information about species extinction risk.

Among assessed species, Atlantic cod and haddock have extremely outdated IUCN Red List
assessments, classi�ed as Vulnerable in 1996 (25 years ago). After the stocks’ collapse in the late
1980s and early 1990s, some studies have stated that some cod stocks have not yet recovered from
the collapse in the northwest Atlantic, whereas IUCN Red List European assessment classi�es Atlantic
cod as LC, with increasing populations in some stocks. In such cases, we acknowledge the big
difference between assessing a whole species, as IUCN Red List does, and quantitative stock or

Fig. 1: Trends in catches/MSY ratio between 1996 and 2020 for
species in IUCN Red List categories NT (Near Threatened, grey line)
and VU (Vulnerable, black lines).
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population assessments (https://doi.org/10.1038/s41559-017-0170), but we support the labor of
regional IUCN Red List assessments integrating stocks statistics into this conservation tool, promoting
both stock management and species conservation.

Apart from these two species assessed in 1996, the remaining assessments dated from 2007 and
onwards. IUCN Red List estimates assessments to be outdated after 10 years, so priority
reassessments should be conducted for 40 percent of the top-�shed species (most of them classi�ed
as LC or DD). The uncertainty associated with data de�ciency affects extinction-risk patterns and
should be solved through a reassessment of DD species. The opposite situation is found in three tuna
species (Thunnus albacares, T. obesus, and T. alalunga) which have been assessed three times, with
the last assessment in 2021. This is the result of the work carried by the IUCN Tuna and Bill�shes
Specialist (https://www.iucn.org/commissions/ssc-groups/�shes/tuna-and-bill�shes), highlighting the
importance of having organized resources to ensure high-quality and updated assessments.

Previous studies have stated the importance of analyzing together IUCN Red List assessments with
stock assessments, such as the RAM Legacy Stock Assessment Database, resulting in high agreement
in the conservation status of exploited marine �shes (https://doi.org/10.1038/srep00561). When
combining RAM database data with IUCN Red List evaluations, we observed a general improvement in
the stock for all the categories in recent decades, having reached catches/MSY ratio values under 1 in
the 2010s.

Climate change and global warming affect �sh populations’ viability and compromise the subsistence
(https://doi.org/10.1111/jfb.13558) of human communities linked to them. Moreover, the growing
proportions of unidenti�ed catches in key regions such as Asia calls for better �sheries monitoring and
management. In the context of a global threat to marine species, where human and climate pressures
combine to jeopardize them, we consider that the voice of conservation initiatives, such as the IUCN
Red List, should be extensively heeded by �shing authorities.

Governments, conservation agencies, and �shing authorities must work together to achieve useful
conservation objectives and policies. The latest SOFIA report from FAO states that collaboration efforts
between the FAO, CITES and IUCN are taking place, but unless urgent measures are taken, the
overexploitation of our seas can lead again to stock depletion and compromise not only species
conservation but also food security and the way of life in many regions.

Perspectives
Our study demonstrates how the knowledge of the conservation status of marine top-�shed species is
far from adequate. FishBase Vulnerability Index has proved to be a poor proxy for predicting species
extinction risk. Several species have never been assessed by the IUCN Red List (28.6 percent of top-
�shed species) or have outdated assessments that should be redone promptly (40 percent of the
assessed ones).

To this end, IUCN Red List evaluations can bene�t from data stock assessments’ data like the RAM
Legacy database, especially in some cases with de�cient evaluations and increasing �shing pressure
as the haddock. In the context of increasing food demand by the human population, �sheries
sustainability is essential to ensure both human food security and species conservation.
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