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Human societies face the enormous challenge of
having to provide food and livelihoods to a
population well in excess of 9 billion people by
the middle of the twenty-first century, while
addressing the disproportionate impacts of
climate change and environmental degradation
on the resource base. The United Nations” 2030

Agenda for Sustainable Development and its 17
Sustainable Development Goals (SDGs) offer a
unique, transformative and integrative approach
to shift the world on to a sustainable and resilient
path that leaves no one behind.

Food and agriculture are key to achieving the
entire set of SDGs, and many SDGs are directly
relevant to fisheries and aquaculture, in
particular SDG 14 (Conserve and sustainably use
the oceans, seas and marine resources for
sustainable development). Galvanized by public
and political attention, in June 2017 the United
Nations convened a high-level Ocean Conference
in New York to support the implementation of
SDG 14. This event was shortly followed by the
appointment of Peter Thomson of Fiji as the UN
Secretary-General’s Special Envoy for the Ocean
and the launch of the Communities of Ocean
Action, an initiative to track and build on the
over 1 400 voluntary commitments registered and
announced at the Ocean Conference.

The global momentum on SDG implementation
has framed much of the international discourse
since the publication of the 2016 edition of The
State of World Fisheries and Aquaculture. I would
particularly highlight the specific SDG 14 target
of ending illegal, unreported and unregulated
(IUU) fishing by 2020. On 5 June 2016, the
Agreement on Port State Measures to Prevent,
Deter and Eliminate Illegal, Unreported and
Unregulated Fishing (PSMA) entered into force.
The first operational version of the Global Record
of Fishing Vessels, Refrigerated Transport Vessels
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and Supply Vessels (Global Record), a phased and
collaborative global initiative to make available
certified vessel data from State authorities, was
launched in 2017. The FAO Voluntary Guidelines
on Catch Documentation Schemes for wild-
captured fish caught for commercial purposes
was approved in July 2017, while the FAO
Guidelines for the Marking of Fishing Gear to
assist in the prevention of abandoned, lost or
otherwise discarded fishing gear and its harmful
impacts will be tabled for approval at the 2018
session of the FAO Committee on Fisheries. The
successful implementation of PSMA, the Global
Record and these voluntary guidelines will mark
a turning point in the fight against IUU fishing
and in favour of the long-term conservation and
sustainable use of living marine resources.

The Paris Agreement of the United Nations
Framework Convention on Climate Change
(UNFCCCQ), which came into force on 4 November
2016, has also become omnipresent in the
international discourse on oceans. The
agreement, which aims at keeping the global
temperature rise this century well below 2 °C
above pre-industrial levels, recognizes the
fundamental priority of safeguarding food
security and ending hunger. As co-leader of the
UNFCCC Oceans Action Agenda, and in support
of the Koronivia Joint Work on Agriculture
launched at the twenty-third Conference of the
Parties to UNFCCC (COP 23), FAO has elevated
recognition of the essential role of fisheries and
aquaculture for food security and nutrition in the
context of climate change, especially in the
developing world.

The State of World Fisheries and Aquaculture 2018
highlights the critical importance of fisheries and
aquaculture for the food, nutrition and
employment of millions of people, many of whom
struggle to maintain reasonable livelihoods. Total



fish production in 2016 reached an all-time high
of 171 million tonnes, of which 88 percent was
utilized for direct human consumption, thanks to
relatively stable capture fisheries production,
reduced wastage and continued aquaculture
growth. This production resulted in a record-high
per capita consumption of 20.3 kg in 2016. Since
1961 the annual global growth in fish
consumption has been twice as high as
population growth, demonstrating that the
fisheries sector is crucial in meeting FAO’s goal
of a world without hunger and malnutrition.
While annual growth of aquaculture has declined
in recent years, significant double-digit growth is
still recorded in some countries, particularly in
Africa and Asia. The sector’s contribution to
economic growth and the fight against poverty is
growing. Strengthened demand and higher prices
increased the value of global fish exports in 2017
to USD 152 billion, 54 percent originating from
developing countries.

The fisheries and aquaculture sector is not
without challenges, however, including the need
to reduce the percentage of fish stocks fished
beyond biological sustainability, currently 33.1
percent; to ensure that biosecurity and animal
disease challenges are tackled successfully; and
to maintain complete and accurate national
statistics in support of policy development and
implementation. These and other challenges
engendered FAO’s Blue Growth Initiative, an
innovative, integrated and multisectoral approach
to the management of aquatic resources aimed at
maximizing the ecosystem goods and services
obtained from the use of oceans, inland waters
and wetlands, while also providing social and
economic benefits.

The State of World Fisheries and Aquaculture is the
only publication of its kind, providing technical
insight and factual information on a sector
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increasingly recognized as crucial for societal
success. In addition to reporting major trends and
patterns observed in global fisheries and
aquaculture, this edition scans the horizon for
new and upcoming areas that need to be
considered if we are to manage aquatic resources
sustainably into the future, including cooperation
through regional fisheries bodies and advances
such as blockchain technology, to ensure that in
delivering the SDGs we tackle the root causes of
poverty and hunger while building a fairer
society that leaves no one behind.

Previous editions have been accessed on the
Internet well over 1 500 times a day. I hope this
edition will have the same quantitative and
qualitative impact, making a valuable
contribution to help meet the challenges of the
twenty-first century.

Wb,

José Graziano da Silva
FAO Director-General



The State of World Fisheries and Aquaculture 2018 is the product of an 18-month process, initiated in
January 2017. An editorial board comprising staff of the FAO Fisheries and Aquaculture Department and
a representative of the Office of Corporate Communication, and chaired by the Director of the FAO
Fisheries and Aquaculture Policy and Resources Division, met at regular intervals to plan the content and
structure, refine terminology and review progress.

The structure was planned to follow that of previous editions for the most part, with some modifications:
Part 2 (previously “Selected issues”) would emphasize FAO’s work and position in key thematic areas;
Part 3 (previously “Highlights of special studies”) would be renamed to focus on ongoing work in
partnership; and Part 4 would address not only projections (outlook), but also emerging issues. The world
review in Part 1 would follow the format and process of past years.

In April 2017, Fisheries and Aquaculture Department staff were invited to identify suitable topics and
contributors for Parts 2, 3 and 4, and the editorial board compiled and refined the outline. Ultimately, the
process from planning through review involved virtually all officers in the department, both headquarters
and decentralized staff. Some 75 FAO authors contributed (many to multiple sections), as well as several
authors external to FAO (see Acknowledgements).

In summer 2017, a summary of Parts 2 to 4 was prepared with the inputs of all lead authors and revised
based on feedback from the editorial board. The summary document was submitted to Fisheries and
Aquaculture Department management and the FAO Deputy-Director-General, Climate and Natural
Resources, for approval in early September 2017. This document formed the blueprint guiding authors in
the drafting of the publication.

Parts 2 to 4 were drafted between September and December 2017, edited for language and technical
content, and sent in January 2018 for review by FAO Fisheries and Aquaculture Department management,
by three external experts in the areas of capture fisheries, aquaculture and trade and market access, and
by the editorial board.

The world review in Part 1 is based on FAO’s official fishery and aquaculture statistics. To reflect the
most up-to-date statistics available, this part was drafted in March 2018 upon annual closure of the
various thematic databases in which the data are structured (see Overview in Part 1 for details). The
statistics are the outcome of an established mechanism to ensure the best possible information, including
assistance to enhance countries’ capacity to collect and submit data according to international standards
and a careful process of collation, revision and validation. In the absence of national reporting, FAO may
make estimates based on the best data available from other sources or through standard methodologies.

The draft was sent for comments to other FAO departments and regional offices, and a final draft was

submitted to the Office of the FAO Deputy Director General — Climate and Natural Resources and the
Office of the FAO Director-General for approval.
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The State of World Fisheries and Aquaculture 2018 was prepared under the overall direction of Manuel
Barange and an Editorial Board under his leadership, comprising Jacqueline Alder, Uwe Barg, Simon
Funge-Smith, Piero Mannini, Marc Taconet and Julian Plummer.

Main authors (all affiliated with FAO, unless otherwise stated) were:

Part 1

Capture fisheries production: Luca Garibaldi (lead author), Simon Funge-Smith

Aquaculture production: Xiaowei Zhou (lead author), Junning Cai

Fishers and fish farmers; Fleet: Jennifer Gee

Status of fishery resources: Yimin Ye (lead author), Tarib Bahri, Pedro Barros, Simon Funge-Smith,

Nicolas L. Gutierrez, Jeremy Mendoza-Hill, Hassan Moustahfid, Merete Tandstad, Marcelo Vasconcellos
Utilization and processing: Stefania Vannuccini

Trade: Stefania Vannuccini (lead author), Felix Dent

Consumption: Stefania Vannuccini (lead author), Felix Dent, Gabriella Laurenti

Governance: Rebecca Metzner (lead author), Uwe Barg, Pedro Barros, Matthew Camilleri, Nicole Franz,
Kim Friedman, Simon Funge-Smith and Piero Mannini, with inputs from Lori Curtis, Mariaeleonora
D’Andrea, Eliana Haberkon, Mathias Halwart and Melba Reantaso

Part 2

Sustainable Development Goals: Uwe Barg (lead author), Joseph Catanzano, Kim Friedman, William Emerson,
Nicolas L. Gutierrez and Yimin Ye, with inputs from Malcolm Beveridge, Marcio Castro de Souza,
Nicole Franz, Matthias Halwart and Marc Taconet

Improving capture fishery data: Marc Taconet (lead author), Alejandro Anganuzzi, Luca Garibaldi, Cristina Ribeiro
and Yimin Ye, with inputs from Nicolas L. Guttierez and Stefania Vannuccini
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Piero Mannini and Joseph Zelasney

Biodiversity: Kim Friedman (lead author), Vera Agostini, Matthias Halwart, Jessica Sanders, Lena Westlund
and Xiaowei Zhou, with inputs from Devin Bartley, Malcolm Beveridge and Jokim Kitolelei

Inland fisheries: Simon Funge-Smith (lead author) and Devin Bartley, with contributions from

José Aguilar-Manjarrez, Nicole Franz, John Valbo-Jergensen, Gerd Marmulla, Felix Marttin

and Florence Poulain

Food security and human nutrition: Malcolm Beveridge (lead author), Neil Andrew (Australian National Centre for
Ocean Resources and Security, University of Wollongong, Australia), Junning Cai, Ruth Charondierre,
Simon Funge-Smith, Elizabeth Graham, Helga Josupeit, Doris Rittenschober, Alessandro Romeo,
Jessica Sanders, Marc Taconet, Jogeir Toppe, Stefania Vannuccini

Ecosystem approach: Pedro Barros (lead author), José Aguilar-Manjarez, TarGb Bahri, Gabriella Bianchi
(Institute of Marine Research, Norway), Merete Tandstad and Hiromoto Watanabe, with inputs from
Simon Funge-Smith, Nicolas L. Gutierrez, Hassan Moustahfid and Marcelo Vasconcellos
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AFDB
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ALDFG
APFIC
AqGR
CBD
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COFI
cop
COREP
CPUE
CSA
cso
CWP
DOALOS
EAA

EAF

EEZ

EU
FCWC
FIRMS
GAP
GDP
GEF
GESAMP
GFCM
GRSF

African Development Bank

automatic identification system

abandoned, lost or otherwise discarded fishing gear

Asia Pacific Fisheries Commission

aquatic genetic resources

Convention on Biological Diversity

Commission for the Conservation of Antarctic Marine Living Resources
Code of Conduct for Responsible Fisheries

catch documentation scheme

Commission on Genetic Resources for Food and Agriculture
Convention on Infernational Trade in Endangered Species of Wild Fauna and Flora
Committee on Fisheries

Conference of the Parties

Regional Fisheries Committee for the Gulf of Guinea

catch per unit of effort

climate-smart agriculture

civil society organization

Coordinating Working Party on Fishery Statistics

United Nations Division for Ocean Affairs and the Law of the Sea
ecosystem approach fo aquaculture

ecosysfem approach to fisheries

exclusive economic zone

European Union

Fishery Committee for the West Central Gulf of Guinea

Fisheries and Resources Monitoring System

Clobal Action Programme [on Food Security and Nutrition in Small Island Developing States]
gross domestic product

Global Environment Fund

Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection
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Clobal Record of Stocks and Fisheries
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GSSI Clobal Sustainable Seafood Initiative

HCES household consumption and expenditure survey

HLPF High-Level Political Forum on Sustainable Development

ICCAT Infernational Commission for the Conservation of Atlantic Tunas

IcT information and communication technology

ILO Infernational Labour Organization

IMO Infernational Maritime Organization

10C Indian Ocean Commission
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OVERVIEW

The 2030 Agenda for Sustainable Development
(2030 Agenda for short) offers a vision of a
fairer, more peaceful world in which no one is
left behind. The 2030 Agenda also sets aims for
the contribution and conduct of fisheries and
aquaculture towards food security and nutrition,
and the sector’s use of natural resources, in a
way that ensures sustainable development in
economic, social and environmental terms,
within the context of the FAO Code of Conduct
for Responsible Fisheries (FAO, 1995). A major
challenge to implementation of the 2030 Agenda
is the sustainability divide between developed
and developing countries which has partially
resulted from increased economic
interdependencies, coupled with limited
management and governance capacity in
developing countries. To eliminate this disparity
while making progress towards the target for
restoration of overfished stocks set by the 2030
Agenda, the global community needs to support
developing nations to achieve their full fisheries
and aquaculture potential.

Global fish production' peaked at about 171
million tonnes in 2016, with aquaculture
representing 47 percent of the total and 53
percent if non-food uses (including reduction to
fishmeal and fish oil) are excluded. The total
first sale value of fisheries and aquaculture
production in 2016 was estimated at USD 362
billion, of which USD 232 billion was from
aquaculture production. With capture fishery
production relatively static since the late 1980s,
aquaculture has been responsible for the

1 Unless otherwise specified, throughout this publication, the term
“fish” indicates fish, crustaceans, molluscs and other aquatic animals,
but excludes aquatic mammals, reptiles, seaweeds and other aquatic
plants.

continuing impressive growth in the supply of
fish for human consumption (Figure 1). Between
1961 and 2016, the average annual increase in
global food fish consumption? (3.2 percent)
outpaced population growth (1.6 percent)

(Figure 2) and exceeded that of meat from all
terrestrial animals combined (2.8 percent). In
per capita terms, food fish consumption grew
from 9.0 kg in 1961 to 20.2 kg in 2015, at an
average rate of about 1.5 percent per year.
Preliminary estimates for 2016 and 2017 point to
further growth to about 20.3 and 20.5 kg,
respectively. The expansion in consumption has
been driven not only by increased production,
but also by other factors, including reduced
wastage. In 2015, fish accounted for about 17
percent of animal protein consumed by the
global population. Moreover, fish provided
about 3.2 billion people with almost 20 percent
of their average per capita intake of animal
protein. Despite their relatively low levels of fish
consumption, people in developing countries
have a higher share of fish protein in their diets
than those in developed countries. The highest
per capita fish consumption, over 50 kg, is found
in several small island developing States (SIDS),
particularly in Oceania, while the lowest levels,
just above 2 kg, are in Central Asia and some
landlocked countries.

Global capture fisheries production was 90.9
million tonnes in 2016, a small decrease in
comparison to the two previous years (Table 1).3
Fisheries in marine and inland waters provided 87.2
and 12.8 percent of the global total, respectively. »

2 The term “food fish” refers to fish destined for human consumption,
thus excluding fish for non-food uses. The term “consumption” refers to
apparent consumption, which is the average food available for
consumption, which, for a number of reasons (for example, waste at the
household level), is not equal to food intake.

3 In the tables in this publication, figures may not sum to totals
because of rounding.
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FIGURE 1
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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FIGURE 2

WORLD FISH UTILIZATION AND APPARENT CONSUMPTION
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TABLE 1

WORLD FISHERIES AND AQUACULTURE PRODUCTION AND UTILIZATION (MILLION TONNES)®
Category 2011 2012 2013 2014 2015 2016
Production
Capture
Inland 10.7 11.2 11.2 11.3 11.4 11.6
Marine 81.5 78.4 79.4 79.9 81.2 79.3
Total capture 92.2 89.5 90.6 91.2 92.7 90.9
Aquaculture
Inland 38.6 42.0 44.8 46.9 48.6 51.4
Marine 23.2 24.4 25.4 26.8 27.5 28.7
Total aquaculture 61.8 66.4 70.2 73.7 76.1 80.0
Total world fisheries and aquaculture 154.0 156.0 160.7 164.9 168.7 170.9
Utilization®
Human consumption 130.0 136.4 140.1 144.8 148.4 151.2
Non-food uses 24.0 19.6 20.6 20.0 20.3 19.7
Population (billions): 7.0 7.1 7.2 7.3 7.3 7.4
Per capita apparent consumption (kg) 18.5 19.2 19.5 19.9 20.2 20.3

@ Excludes aquatic mammals, crocodiles, alligators and caimans, seaweeds and other aquatic plants.

»

b Utilization data for 2014—2016 are provisional estimates.
<Source of population figures: UN, 2015e.

World total marine catch was 79.3 million tonnes
in 2016, representing a decrease of almost

2 million tonnes from the 81.2 million tonnes in
2015. Catches of anchoveta by Peru and Chile,
which are often substantial yet highly variable
because of the influence of El Nifo, accounted for
1.1 million tonnes of this decrease, with other
major countries and species, particularly
cephalopods, also showing reduced catches
between 2015 and 2016. Total marine catches by
China, by far the world’s top producer, were
stable in 2016, but the inclusion of a progressive
catch reduction policy in the national Thirteenth
Five-Year Plan for 2016-2020 is expected to result
in significant decreases in the following years.

As in 2014, Alaska pollock again surpassed
anchoveta as the top species in 2016, with the
highest catches since 1998. However, preliminary
data for 2017 showed a significant recovery of
anchoveta catches. Skipjack tuna ranked third
for the seventh consecutive year. Combined
catches of tuna and tuna-like species levelled off
at around 7.5 million tonnes after an all-time
maximum in 2014. After five years of continuous
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growth that started in 2010, catches of
cephalopods were stable in 2015 but dropped in
2016 when catches of the three major squid
species showed a combined loss of 1.2 million
tonnes. Capture production of other mollusc
groups started declining much earlier — oysters
in the early 1980s, clams in the late 1980s,
mussels in the early 1990s and scallops since
2012. In contrast, the most valuable species
groups with significant production — lobsters,
gastropods, crabs and shrimps — marked a new
catch record in 2016.

The Northwest Pacific continues to be by far the
most productive fishing area, with catches in
2016 of 22.4 million tonnes, slightly higher than
in 2015 and 7.7 percent above the average for the
decade 2005-2014. All other temperate areas have
shown decreasing trends for several years, with
the sole exception of the Northeast Pacific, where
catches in 2016 were higher than the average for
2005-2014 thanks to good catches of Alaska
pollock, Pacific cod and north Pacific hake.
Recent drops in catches in the Southwest Atlantic
and the Southwest Pacific were the result of
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greatly reduced catches by distant-water fishing
nations. In contrast to the temperate areas, and

the upwelling areas which are characterized by

high annual variability in catches, tropical areas
have experienced a continuously rising trend in

production as catches of large (mostly tuna) and
small pelagic species continue to increase.

Capture fisheries in the world’s inland waters
produced 11.6 million tonnes in 2016, representing
12.8 percent of total marine and inland catches.
The 2016 global catch from inland waters showed
an increase of 2.0 percent over the previous year
and of 10.5 percent in comparison to the 2005-
2014 average, but this result may be misleading as
some of the increase can be attributed to improved
data collection and assessment at the country
level. Sixteen countries produced almost 80
percent of the inland fishery catch, mostly in Asia,
where inland catches provide a key food source for
many local communities. Inland catches are also
an important food source for several countries in
Africa, which accounts for 25 percent of global
inland catches.

Aquaculture continues to grow faster than other
major food production sectors although it no
longer enjoys the high annual growth rates of the
1980s and 1990s (11.3 and 10.0 percent, excluding
aquatic plants). Average annual growth declined
to 5.8 percent during the period 2000-2016,
although double-digit growth still occurred in a
small number of individual countries, particularly
in Africa from 2006 to 2010.

Global aquaculture production in 2016 included
80.0 million tonnes of food fish and 30.1 million
tonnes of aquatic plants, as well as 37 900 tonnes
of non-food products. Farmed food fish
production included 54.1 million tonnes of
finfish, 17.1 million tonnes of molluscs, 7.9
million tonnes of crustaceans and 938 500 tonnes
of other aquatic animals. China, by far the major
producer of farmed food fish in 2016, has
produced more than the rest of the world
combined every year since 1991. The other major
producers in 2016 were India, Indonesia, Viet
Nam, Bangladesh, Egypt and Norway. Farmed
aquatic plants included mostly seaweeds and a
much smaller production volume of microalgae.
China and Indonesia were by far the major
producers of aquatic plants in 2016.
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Farming of fed aquatic animal species has grown
faster than that of unfed species, although the
volume of the latter continues to expand. In 2016,
the total unfed species production climbed to 24.4
million tonnes (30 percent of total farmed food
fish), consisting of 8.8 million tonnes of filter-
feeding finfish raised in inland aquaculture
(mostly silver carp and bighead carp) and 15.6
million tonnes of aquatic invertebrates, mostly
marine bivalve molluscs raised in seas, lagoons
and coastal ponds. Marine bivalves and seaweeds
are sometimes described as extractive species;
they can benefit the environment by removing
waste materials, including waste from fed species,
and lowering the nutrient load in the water.
Culture of extractive species with fed species in
the same mariculture sites is encouraged in
aquaculture development. Extractive species
production accounted for 49.5 percent of total
world aquaculture production in 2016.

Official statistics indicate that 59.6 million people
were engaged (on a full-time, part-time or
occasional basis) in the primary sector of capture
fisheries and aquaculture in 2016 — 19.3 million
in aquaculture and 40.3 million in capture
fisheries. It is estimated that nearly 14 percent of
these workers were women. Total employment in
the primary sectors showed a general upward
trend over the period 1995-2010, partly
influenced by improved estimation procedures,
and then levelled off. The proportion of those
employed in capture fisheries decreased from

83 percent in 1990 to 68 percent in 2016, while
the proportion of those employed in aquaculture
correspondingly increased from 17 to 32 percent.
In 2016, 85 percent of the global population
engaged in the fisheries and aquaculture sectors
was in Asia, followed by Africa (10 percent) and
Latin America and the Caribbean (4 percent).
Employment in aquaculture was concentrated
primarily in Asia (96 percent of all aquaculture
engagement), followed by Latin America and the
Caribbean and Africa.

The total number of fishing vessels in the world in
2016, from small undecked and unmotorized boats
to large sophisticated industrial vessels, was
estimated to be about 4.6 million, similar to that
in 2014. The fleet in Asia was the largest,
consisting of 3.5 million vessels, accounting for

75 percent of the global fleet. In 2016, about
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86 percent of the motorized fishing vessels in the
world were in the length overall (LOA) class of
less than 12 m, the vast majority of which were
undecked, and those small vessels dominated in
all regions. The number of engine-powered vessels
was estimated to be 2.8 million globally in 2016,
representing 61 percent of all fishing vessels, and
similar to the number for 2014. Only about

2 percent of all motorized fishing vessels were

24 m and larger (roughly more than 100 gross
tonnage [GT]), and the proportion of these large
boats was highest in Oceania, Europe and North
America. Worldwide, FAO estimated about 44 600
fishing vessels with LOA of at least 24 m for 2016.

The state of marine fishery resources, based on
FAO’s monitoring of assessed marine fish stocks,
has continued to decline. The fraction of marine
fish stocks fished within biologically sustainable
levels has exhibited a decreasing trend, from 90.0
percent in 1974 to 66.9 percent in 2015. In
contrast, the percentage of stocks fished at
biologically unsustainable levels increased from
10 percent in 1974 to 33.1 percent in 2015, with
the largest increases in the late 1970s and 1980s.
In 2015, maximally sustainably fished stocks
(formerly termed fully fished stocks) accounted
for 59.9 percent and underfished stocks for 7.0
percent of the total assessed stocks. The
underfished stocks decreased continuously from
1974 to 2015, whereas the maximally sustainably
fished stocks decreased from 1974 to 1989, and
then increased to 59.9 percent in 2015, partly as a
result of increased implementation of
management measures.

In 2015, among the 16 major statistical areas, the
Mediterranean and Black Sea, Southeast Pacific
and Southwest Atlantic had the highest
percentages of assessed stocks fished at
unsustainable levels, whereas the Eastern Central
Pacific, Northeast Pacific, Northwest Pacific,
Western Central Pacific and Southwest Pacific
had the lowest. An estimated 43 percent of the
stocks of the principal market tuna species were
fished at biologically unsustainable levels in
2015, while 57 percent were fished within
biologically sustainable levels.

The persistence of overfished stocks is an area of
great concern. The United Nations Sustainable
Development Goals (SDGs) include a target (14.4)
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for regulating harvesting, ending overfishing and
restoring stocks to levels that can produce
maximum sustainable yield (MSY) in the shortest
time feasible. However, it seems unlikely that the
world’s fisheries can rebuild the 33.1 percent of
stocks that are currently overfished in the very
near future, because rebuilding requires time,
usually two to three times the species’ life span.

Despite the continuous increase in the percentage
of stocks fished at biologically unsustainable
levels, progress has been made in some regions.
For example, the proportion of stocks fished
within biologically sustainable levels increased
from 53 percent in 2005 to 74 percent in 2016 in
the United States of America, and from 27
percent in 2004 to 69 percent in 2015 in Australia.
In the Northeast Atlantic and adjacent seas, the
percentage of stocks where fishing mortality does
not exceed the fishing mortality at MSY increased
from 34 percent in 2003 to 60 percent in 2015.
However, achieving SDG target 14.4 will require
effective partnership between the developed and
developing worlds, particularly in policy
coordination, financial and human resource
mobilization and deployment of advanced
technologies. Experience has proved that
rebuilding overfished stocks can produce higher
yields as well as substantial social, economic and
ecological benefits.

Of the 171 million tonnes of total fish production
in 2016, about 88 percent (over 151 million
tonnes) was utilized for direct human
consumption, a share that has increased
significantly in recent decades. The greatest part
of the 12 percent used for non-food purposes
(about 20 million tonnes) was reduced to fishmeal
and fish oil. Live, fresh or chilled is often the
most preferred and highly priced form of fish and
represents the largest share of fish for direct
human consumption (45 percent in 2016),
followed by frozen (31 percent). Despite
improvements in fish processing and distribution
practices, loss or wastage between landing and
consumption still accounts for an estimated 27
percent of landed fish.

Fishmeal production peaked in 1994 at 30 million
tonnes (live weight equivalent) and has followed
a fluctuating but overall declining trend since
then. A growing share of fishmeal is being
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produced from fish by-products, which previously
were often wasted. It is estimated that
by-products account for about 25 to 35 percent of
the total volume of fishmeal and fish oil
produced. Fishmeal and fish oil are still
considered the most nutritious and most
digestible ingredients for farmed fish feeds, but
their inclusion rates in compound feeds for
aquaculture have shown a clear downward trend
as they are used more selectively.

Fish and fish products are some of the most
traded food items in the world today. In 2016,
about 35 percent of global fish production
entered international trade in various forms for
human consumption or non-edible purposes.
The 60 million tonnes (live weight equivalent) of
total fish and fish products exported in 2016
represent a 245 percent increase over 1976.
During the same period, world trade in fish and
fish products also grew significantly in value
terms, with exports rising from USD 8 billion in
1976 to USD 143 billion in 2016. In the past 40
years the rate of growth of exports from
developing countries has been significantly
faster than that of exports from developed
countries. Regional trade agreements have
contributed to this growth through the
increased regionalization of fish trade since the
1990s, with regional trade flows increasing
faster than external trade flows. In 2016, trade
increased by 7 percent over the year before, and
in 2017 economic growth strengthened demand
and lifted prices, again increasing the value of
global fish exports by about 7 percent to peak at
an estimated USD 152 billion.

China is the main fish producer and since 2002
has also been the largest exporter of fish and
fish products, although the rapid growth of the
1990s and 2000s has subsequently slowed. After
China, the major exporters in 2016 were
Norway, Viet Nam and Thailand. The European
Union (EU) represented the largest single
market for fish and fish products, followed by
the United States of America and Japan; in 2016
these three markets together accounted for
approximately 64 percent of the total value of
world imports of fish and fish products. Over
the course of 2016 and 2017, fish imports grew
in all three markets as a result of strengthened
economic fundamentals.
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Preparation of The State of World Fisheries and
Agquaculture relies heavily on FAO’s fishery and
aquaculture statistics. FAO is the only source
of global fisheries and aquaculture statistics.
These statistics are structured within different
data collections (capture and aquaculture
production, stocks status, fish commodities
production and trade, fishers and fish farmers,
fishing vessels, and apparent fish
consumption) and are made available to
external users through different formats and
tools.# FAO has established a series of
mechanisms to ensure that the best available
information is submitted by countries
according to international standards. The data
are then carefully and consistently collated,
revised and validated, either directly (e.g.
through food balance sheets) or indirectly (e.g.
using consumption surveys). In the absence of
national reporting — a concern noted in several
sections of Part 1 of this publication — FAO
may make estimates based on the best data
available from other sources or through
standard methodologies, or may simply repeat
previous values, which diminishes the accuracy
of the statistics. Complete, accurate and timely
national statistics are critical for monitoring
the fisheries and aquaculture sectors, for
supporting policy development and
implementation at the national, regional and
international levels, and for measuring
progress towards meeting the Sustainable
Development Goals. The importance of country
reporting of fisheries and aquaculture data to
FAQ, in accordance with the obligations of
FAO membership, is highlighted, and FAO
continues to enhance countries’ capacity to
collect these data. m

CAPTURE FISHERIES
PRODUCTION

Global total capture fisheries production, as
derived from the FAO capture database, was 90.9
million tonnes in 2016, a decrease in comparison
to the two previous years (see Table T in
“Overview”, above). Catch trends in marine and

4 Information on the different formats, tools and products through
which users can access FAO fisheries and aquaculture statistics is
available at: www.fao.org/fishery/statistics
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inland waters, which represent respectively 87.2
and 12.8 percent of the global total, are discussed
separately in the following sections.

National reports are the main, although not the
only, source of data used to maintain and update
FAO'’s capture fishery databases. Hence, the
quality of these statistics depends in large
measure on the accuracy and reliability of the
data collected nationally and provided to FAO.
Improvements in the overall quality of FAO’s
global databases can only be obtained by
enhancing the national data collection systems,
to produce better information that can support
policy and management decisions at national and
regional levels (FAO, 2002; and see “FAO’s
approach to improving the quality and utility of
capture fishery data” in Part 2). Unfortunately,
the annual proportion of non-reporting countries
grew from 20 to 29 percent in the past two years.
As a consequence, FAO has had to estimate more
of the data. It is crucial that countries give due
importance to collecting catch statistics and
transmitting them to FAO, to ensure that the
quality of the time series is maintained.

FAO continues to support projects to improve
national data collection systems, including
sampling schemes based on sound statistical
analysis, coverage of fisheries subsectors not
sampled before, and standardization of sampling
at landing sites. FAO is well aware that in many
cases an upgraded system may result in an
increase of registered and reported catches,
creating an apparent disruption of the national
trend (Garibaldi, 2012; FAO, 2016¢, p. 16). This
issue is difficult to address, but FAO tries to
minimize its impact through backward revision
of the catch statistics in the database, carried out
in collaboration with national offices whenever
possible. Although improved data collection
systems have influenced some national trends,
given the large number of countries and
territories in the FAO capture database (more
than 230), even significant revisions (as in the
case of Myanmar; see details in the following
sections) have not altered the global trend.

Marine capture production

World total marine catch was 81.2 million tonnes
in 2015 and 79.3 million tonnes in 2016,
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representing a decrease of almost 2 million
tonnes. Catches of anchoveta (Engraulis ringens)
by Peru and Chile, which are often substantial
yet highly variable because of the influence of El
Nifo, accounted for 1.1 million tonnes of this
decrease, with other major countries and species,
particularly cephalopods, also showing reduced
catches between 2015 and 2016 (Tables 2 and 3).
Decreasing catches affected 64 percent of the 25
top producer countries, but only 37 percent of the
remaining 170 countries.

Total marine catches by China, by far the world’s
top producer, were stable in 2016, but the
inclusion of a progressive catch reduction policy
in the national Thirteenth Five-Year Plan for
2016-2020 is expected to result in significant
decreases in coming years, with a predicted
reduction of more than 5 million tonnes by 2020
(see Box 31 under “Outlook” in Part 4).

In 2016 China reported about 2 million tonnes from
its “distant water fishery”, but provided details on
species and fishing area only for those catches
marketed in China (about 24 percent of distant-
water catches). In the absence of information, the
remaining 1.5 million tonnes have been entered in
the FAO database under “marine fishes nei [not
elsewhere included]” in fishing area 61, Northwest
Pacific, possibly overstating the catches of that area.
Thus a great quantity of distant-water catches by
China is in the FAO database, although partly not
under the correct fishing area and not ascribed
down to species level.

Starting with 2015 data and going back to 2006,
FAO revised Myanmar’s marine and inland
catches substantially downward, on the basis of
structural data that are more reliable than the
official catch statistics which are based on target
levels. Before the revision Myanmar ranked ninth
as marine capture producer, whereas it now ranks
seventeenth. FAO had questioned the data for
this country since 2009, when the average annual
growth of marine catches was reported to be
above 8 percent even after the 2008 cyclone
Nargis caused the worst natural disaster in the
country’s recorded history. FAO is currently
running a project to improve fishery data
collection in Myanmar’s Yangon region. If
successful, the methodology could later be
expanded to the whole country. »
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W\LREIKlE CAPTURE PRODUCTION: MAJOR PRODUCER COUNTRIES
Production (fonnes) % Variation Variation,
Country Average 2015 28](32:3902)4 2015 1o 102(2)(])?6
2005-2014 N 2016 Ta—

China 13189273 15314000 15246 234 15.6 -0.4 -67 766
Indonesia 5074 932 6216777 6109 783 20.4 -1.7 -106 994
mﬁfa‘j’*‘"es of 4757179 5019399 4897 322 2.9 -2.4 -122 077
Russian Federation 3 601 031 4172073 4 466 503 24.0 7.1 294 430
Peru Total 6 438 839 4786 551 3774887 -41.4 -21.1 -1 011 664

Excluding anchoveta 989 918 1016 631 919 847 =71 -9.5 -96 784
India 3218 050 3497 284 3599 693 11.9 2.9 102 409
Japan® 3992 458 3423 099 3167610 -20.7 -7.5 -255 489
Viet Nam 2081 551 2 607 214 2 678 406 28.7 2.7 71192
Norway 2348 154 2 293 462 2 033 560 -13.4 -11.3 -259 902
Philippines 2155 951 1948 101 1865213 -13.5 -4.3 -82 888
Malaysia 1387 577 1 486 050 1 574 443 13.5 5.9 88 393
Chile Total 3157 946 1786 249 1 499 531 -52.5 -16.1 -286 718

Excluding anchoveta 2109785 1246 154 1162095 -44.9 -6.7 -84 059
Morocco 1074063 1 349 937 1431 518 33.3 6.0 81 581
Republic of Korea 1746 579 1 640 669 1377 343 -21.1 -16.0 -263 326
Thailand 1830315 1317 217 1343 283 -26.6 2.0 26 066
Mexico 1 401 294 1315851 1311089 -6.4 -0.4 -4762
Myanmare 1159 708 1107 020 1185610 2.2 7.1 78 590
Iceland 1281 597 1318916 1067015 -16.7 -19.1 -251 901
Spain 939 384 967 240 905 638 -3.6 -6.4 -61 602
Canada 914 371 823 155 831 614 -9.1 1.0 8 459
E"m" Province of 960 193 989 311 750 021 -21.9 -24.2 -239 290
Argentina 879 839 795 415 736 337 -16.3 ~7.4 -59 078
Ecuador 493 858 643 176 715357 44.9 11.2 72181
United Kingdom 631398 65 451 506 701 749 1.1 -0.4 -2753
Denmark 735 966 868 892 670 207 -8.9 -22.9 -198 685
Total 25 major countries 65 451 506 66 391 560 63 939 966 -2.3 -3.7 -2 451 594
Total other 170 14326 675 14856282 15 336 882 7.1 3.2 480 600
countries
World total 79778 181 81247 842 79 276 848 -0.6 -2.4 -1970 994
Share of 25 maijor 82.0% 81.7% 80.7%

o Production figures for 2015 and 2016 are FAOQ estimates.
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TABLE 3

MARINE CAPTURE PRODUCTION: MAJOR SPECIES AND GENERA

Scientific name

FAO English name

Average
2005-2014

Production (fonnes)

2015

2016

% Variation

2005-2014
(average)
to 2016

2015 to

2016

Variation,
2015
to 2016
(tonnes)

Theragra Alaska pollock 2952134 3372752 3476149  17.8 3.1% 103 397
chalcogramma (=walleye pollock)
Engraulis ringens Anchoveta 6522544 4310015 3192476 -51.1 -25.9% -1117 539
(=Peruvian anchovy)
Katsuwonus pelamis Skipjack tuna 2 638124 2 809 954 2829 929 7.3 0.7% 19 975
Sardinella spp.° Sardinellas nei 2281285 2238903 2289830 0.4 2.3% 50 927
Trachurus spp.° Jack and horse 2463428 1738352 1743917 -29.2 0.3% 5565
mackerels nei
Clupea harengus Atlantic herring 2111101 1512174 1639760 -22.3 8.4% 127 586
Scomber japonicus Pacific chub mackerel 1454 794 1484 780 1598 950 9.9 7.7% 114170
Thunnus albacares Yellowfin tuna 1219326 1356883 1462540 19.9 7.8% 105 657
Gadus morhua Atlantic cod 995 853 1303726 1329450 33.5 2.0% 25724
Engraulis japonicus Japanese anchovy 1323022 1336218 1304 484 -1.4 -2.4% -31734
Decapterus spp.© Scads nei 1394772 1186 555 1298 914 -6.9 9.5% 112 359
Sardina pilchardus (E:sr;’%eizz)P”Ch‘”d 1098400 1174611 1281391 167 9.1% 106 780
Trichiurus lepturus Largehead hairtail 1315337 1269 525 1280214 -2.7 0.8% 10 689
Micromesistius Blue whiting 1054918 1414131 1190282 128  -158% 223849
poutassou (=poutassou)
Scomber scombrus Atlantic mackerel 822 081 1 247 666 1138 053 38.4 -8.8% -109 613
f;;’},’be"’m””s Seerfishes nei 889 840 903 632 918 967 3.3 1.7% 15335
Dosidicus gigas Jumbo flying squid 855 602 1003 774 747 010 -12.7 -25.6% -256 764
Nemipterus spp.° Threadfin breams nei 541 470 629 062 683213 26.2 8.6% 54 151
Brevoortia patronus Gulf menhaden 464 165 536 129 618719 33.3 15.4% 82 590
Sprattus sprattus European sprat 567 697 677 048 584 577 3.0 -13.7% -92 471
Portunus Gazami crab 414034 560 831 557728 347 -0.6% -3103
trituberculatus
Acetes japonicus Akiami paste shrimp 582763 543 992 531 847 -8.7 -2.2% -12 145
Sardinops Japanese pilchard 257346 489294 531466 106.5 8.6% 42172
melanostictus
Scomber colias Aflantic chub 314 380 467 796 511618 627 9.4% 43 822
mackerel
f“s’re”’ge' Indian mackerel 324049 498 149 499 474 54.1 0.3% 1325
anagurta
Total 25 major species and genera 34 858 465 34 065 952 33 240 958 -4.6% -2.4 -824 994
Total other 1 566 species items 44919716 47 181890 46 035 890 2.5% -2.4 -1 146 000
World total 79778 181 81247 842 79 276 848 -0.6% -2.4 -1970 994
Share of 25 major species and genera 43.7% 41.9% 41.9%

o Catches for single species have been added to those reported at the genus level when the latter account for at least 30 percent of the total for the whole genus.

Note: nei = not elsewhere included.
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FIGURE 3
CATCH TRENDS OF VALUABLE SPECIES GROUPS
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» Asin 2014, Alaska pollock (Theragra
chalcogramma) again surpassed anchoveta as the
top species in 2016 (Table 3), with the highest
catches since 1998. However, preliminary data for
2017 showed a significant recovery of anchoveta
catches. Skipjack tuna (Katsuwonus pelamis)
ranked third for the seventh consecutive year.

After five years of continuous growth that
started in 2010, catches of cephalopods were
stable in 2015 but dropped in 2016. The three
major squid species —jumbo flying squid
(Dosidicus gigas), Argentine shortfin squid
(Illex argentinus) and Japanese flying squid
(Todarodes pacificus) — decreased by 26, 86 and
34 percent, respectively, for a combined loss of
1.2 million tonnes between 2015 and 2016.

Capture production of other mollusc groups
started declining much earlier — oysters in the
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early 1980s, clams in the late 1980s, mussels in
the early 1990s — while catches of scallops
reached the maximum ever in 2011 but have since
declined by one-third. Negative trends of bivalve
species groups could be a result of pollution and
degradation of marine environments, as well as
trends favouring aquaculture production for some
of these species.

All the most valuable species groups with
significant production — lobsters, gastropods,
crabs and shrimps, with an estimated average
value by group of USD 8 800 to USD 3 800 per
tonne — marked a new catch record in 2016.
Although their historical catch trends show
several annual ups and downs, their rising
trajectories have been basically steady throughout
the years (Figure 3). However, it is difficult to state
whether the reason for these positive trends is
ecological or economic (e.g. an increasing focus

THOUSAND TONNES
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on valuable species in the fishing industry) or
both, and whether such growth is sustainable in
the long term.

Within the shrimp group, the performance of
Argentine red shrimp (Pleoticus muelleri)
remained outstanding in 2016. In The State of
World Fisheries and Aquaculture 2012 (FAO, 2012d,
pp- 21-22), large fluctuations in abundance of this
species were noted because, after a major drop in
2005, its catches recovered and exceeded the
previous peak, in part as a result of management
measures implemented by national authorities.
After a minor decrease in 2012, catches of
Pleoticus muelleri have been growing at a 22
percent average annual rate and in 2016 doubled
those of 2011.

Catches of much lower-priced small pelagics —
which in many developing countries are important
for food security but in others are largely
processed into fishmeal and fish oil — have been
rather stable, with the total annual catches of the
13 small pelagic fishes listed in Jable 3 averaging
about 15 million tonnes. Following a taxonomic
split that has become widely adopted in the
scientific literature, catches in Atlantic areas
previously classified as Pacific chub mackerel
(Scomber japonicus) are now classified as Atlantic
chub mackerel (Scomber colias).

Catches of tuna and tuna-like species levelled
off at around 7.5 million tonnes after a
maximum ever in 2014. A few species — skipjack,
yellowfin (Thunnus albacares) and bigeye
(Thunnus obesus) tunas and seerfishes
(Scomberomorus spp.) nei — make up about 75
percent of the catches of this group.

Throughout the past 20 years, FAO has made
efforts to improve the taxonomic breakdown
of the “Sharks, rays, chimaeras” group.
Currently, the FAO database includes 180
species items in this group, but catches of too
many Elasmobranchii are still not reported at
the species level, mostly because some major
Asian fishing countries only report non-
identified catches of sharks and rays or do not
report any statistics at all for this group. Total
catches of Elasmobranchii have been relatively
steady since 2005, ranging between 0.7 and
0.8 million tonnes.
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Catch statistics by FAO major fishing area for the

last two available years, as well as the 2005-2014

average, are presented in Table 4. Clear tendencies

can be noted if fishing areas are roughly

classified in three main categories (Figure 4):

> temperate areas (areas 21, 27, 37, 41, 61, 67
and 81);

> tropical areas (areas 31, 51, 57 and 71);

» upwelling areas (areas 34, 47, 77 and 87).

After two peaks in 1988 and 1997 at about 45
million tonnes, catches in temperate areas
decreased to 37 million tonnes in 2009 but then
recovered to 40.5 million tonnes and 38.9 million
tonnes in 2015 and 2016, respectively. However,
this rebound can be attributed to China’s catches of
marine fishes nei in area 61, the Northwest Pacific,
of which a good portion, as explained above, are
distant-water catches that include fish caught in
other areas.

All other temperate areas have shown decreasing
trends for several years, with the sole exception of
area 67, the Northeast Pacific, where catches in
2016 were higher than the average for 2005-2014
thanks to good catches of gadiform species
(Alaska pollock, Pacific cod [Gadus macrocephalus]
and north Pacific hake [Merluccius productus]).

Recent drops in catches in areas 41 and 81, the
Southwest Atlantic and the Southwest Pacific,
were the result of greatly reduced catches by
distant-water fishing nations targeting
cephalopods in the Southwest Atlantic and
various species in the Southwest Pacific. In area
27, the Northeast Atlantic, catches by European
Union countries increased in 2015 by 4.4 percent
but decreased in 2016 by 6.7 percent, even though
the European Union has been implementing the
landing obligation to eliminate discards since
January 2015, which was expected to increase
recorded catches. However, according to a recent
statement by the European Commission (Vella,
2017), the economic performance of the European
Union fleet has improved considerably and its
profits are increasing.

Most notable in Figure 4 is the continuously rising
trend in catches in tropical areas. In contrast with
the situation in temperate waters, mainly fished
by developed countries, in fishing areas that
mostly lie in tropical regions catches of large »
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TABLE 4
Production (tonnes) % Variation Variation,
Fishing Fishing area name 2005-2014 2(2)(!)?6
area code g Average 20] 5 (OVGTG e) 20] 5 to fo
20052014 g 2016 (fonnes)
to 2016
Inland
01 Africa ~ inland 2609727 2804629 2863916 9.7 2.1 59 287
waters
02 America, North ~ 178 896 207 153 260 785 45.8 25.9 53 632
inland waters
03 America, South - 384 286 362 670 340 804 -11.3 -6.0 -21 866
inland waters
04 Asia ~ inland 6959783 7584414 7708776 10.8 1.6 124 362
waters
05 Europe — inland 373 523 431179 440 790 18.0 2.2 9611
waters
06 Oceania - inland 17 978 18 030 17 949 0.2 0.4 81
waters
Marine
21 Atlantic, 2 041 599 1842787 1811 436 -11.3 -1.7 -31 351
Northwest
27 Atlantic, Northeast 8 654 911 9139199 8 313 901 -3.9 -9.0 -825 298
31 Atlantic, Western 1344651 1414318 1563 262 16.3 10.5 148 944
Central
34 Atlantic, Eastern 4086427 4362180 4795171 17.3 9.9 432 991
Central
37 Mediterranean 1421 025 1314 386 1236999  -13.0 -5.9 -77 387
and Black Sea
41 Atlantic, Southwest 2 082 248 2 427 872 1563957  -24.9 -35.6 -863 915
47 Atlantic, Southeast 1 425775 1677 969 1 688 050 18.4 0.6 10 081
51 {;‘f“’“ Ocean, 4379053 4688 848 4931124 13.9 5.2 242 276
estern
57 'E"di"“ Ocean, 5958972 6359691 6387 659 7.2 0.4 27 968
astern
61 Pacific, Northwest 20 698 014 22 057 759 22 411 224 7.7 1.6 353 465
67 Pacific, Northeast 2871126 3164604 3092 529 7.7 -2.3 -72 075
71 E‘;‘fr'gl Western 11 491 444 12625068 12 742 955 10.9 0.9 117 887
77 E"C”ic' Eastern 1881996 1675065 1656434  —-12.0 1 ~18 631
entral
81 Pacific, Southwest 613 701 551 534 474066  -22.8 -14.0 —77 468
87 Pacific, Southeast 10 638 882 7 702 885 6329328  -40.5 -17.8 -1 373 557
18, 48, Arctic and
58’ 88 Ao 188 360 243 677 278 753 48.0 14.4 35 076
World total 90 302377 92655917 90 909 868 0.7 -1.9 -1 746 049

¢ Includes the Russian Federation.
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FIGURE 4
TRENDS IN THREE MAIN CATEGORIES OF FISHING AREAS
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(mostly tuna) and small pelagic species continue © On the contrary, the sustained growth in area 71,
to increase. Catches in area 31, the Western : the Western Central Pacific, is mostly due to tuna
Central Atlantic, exceeded 1.5 million tonnes in ¢ and tuna-like species, with catches of skipjack
2016, a level that had not been reached since : alone regularly over 1.6 million tonnes since
2004. However, over one-third of total capture : 2012. In this area small pelagics have shown a
production in area 31 consists of catches by the : decreasing trend in recent years. Unfortunately,
United States of America of Gulf menhaden : unspecified catches lumped together under
(Brevoortia patronus), a clupeoid species that is © ”marine fishes nei” still represent over one-
processed into fishmeal and fish oil. : fourth of the catches in both this area and area

57, the Eastern Indian Ocean.
Capture production in both the Western and

Eastern Indian Ocean (areas 51 and 57) reached a Catches in upwelling areas are characterized by
maximum in 2016. Catches in these areas have ¢ high annual variability. Their combined trend
been increasing almost steadily since the 1980s, : trajectory (Figuie 4) is highly influenced by catches
with restrained growth only during the early and ~ : in area 87, the Southeast Pacific, where El Nifio
mid-2000s. In the past decade, small pelagics, oceanographic conditions strongly influence the
coastal fishes and shrimps have been the major ¢ abundance of anchoveta.

contributors to the increased production in the

Indian Ocean, while catches of the tuna group :  Distant-water fishing nations have historically
have been steady at about 1.6 million to 1.8 ¢ fished in the two upwelling areas along the
million tonnes since 2012. ©  west coast of Africa (areas 34 and 47, the
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Eastern Central Atlantic and Southeast
Atlantic), but their share in total catches has
been dropping (from 57.5 percent in 1977 to
16.9 percent in 2016 in area 34, and from 65.3
percent in 1978 to 6.4 percent in 2016 in area
47), increasing the availability of fish for
coastal states and local populations. The overall
trends in the two areas are opposite: In area 34
catches have grown to a peak of 4.8 million
tonnes, and in area 47 they have progressively
decreased from the overall maximum reached
in 1978, although they have been recovering in
the past three years.

Despite annual variability, since 2000 total
catches in area 77, the Eastern Central Pacific,
have stabilized between 1.6 and 2 million tonnes.
In contrast, total catch in area 87, even if
analysed excluding anchoveta, has been
decreasing dramatically since its peak in 1991.
The decrease was mostly caused by the drop in
catches of Chilean jack mackerel (Trachurus
murphyi), which were 0.4 million tonnes in 2016,
only 8 percent of those landed in 1995. This drop
was partially compensated by the high-value
catches of jumbo flying squid, which have been
growing significantly since the 2000s.

Antarctic krill (Euphausia superba), by far the
most caught species in the Antarctic areas, has
seen an increasing catch trend since the mid-
1990s. Since 2005, catches of Patagonian
toothfish (Dissostichus eleginoides) have stabilized
between 10 500 and 12 400 tonnes. This valuable
species was previously largely targeted by illegal,
unreported and unregulated (IUU) fleets, whose
estimated catches were curbed from over 30 000
tonnes in 1997 to less than 1 500 tonnes in 2014.
These positive outcomes reflect management
measures implemented by the Commission for
the Conservation of Antarctic Marine Living
Resources (CCAMLR), often taken as a model by
other regional fisheries management
organizations (RFMOs).

Catch statistics for area 18, the Arctic Sea, have
only been officially reported to FAO in some
years by the Russian Federation (and formerly by
the Soviet Union) and Canada (marine mammals)
as other countries bordering the parts of the
Arctic Sea accessible to fisheries have probably
registered their minor catches from area 18 as
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caught in neighbouring areas. No catches from
the Central Arctic Ocean should be expected in
the coming years, as at the end of 2017 five
bordering countries (Canada, Denmark
[Greenland], Norway, the Russia Federation and
the United States of America) and other possible
fishing countries (China, Iceland, Japan, the
Republic of Korea and the European Union)
agreed on a fishing ban for the next 16 years to
give scientists time to understand the region’s
marine ecology — and the potential impacts of
climate change — before fishing becomes
widespread (Hoag, 2017).

Inland waters capture production

Total global catch in inland waters was 11.6
million tonnes in 2016, representing 12.8 percent
of total global capture fishery production. The
2016 global catch shows an increase of

2.0 percent over the previous year and of 10.5
percent in comparison to the 2005-2014 average.
The continuously increasing trend of inland
fisheries production may be misleading,
however, as some of the increase can be
attributed to improved reporting and assessment
at the country level and may not be entirely due
to increased production. The improvement in
reporting may also mask trends in individual
countries where fisheries are declining.

Sixteen countries produce almost 80 percent of
the inland fishery catch (Table 5), mostly in Asia,
where inland catches provide a key food source
for many local communities. Asia as a whole has
a consistent share of two-thirds of global inland
production (Jable 4). Inland catches are also
important for food security in several countries in
Africa, which accounts for 25 percent of the
global catches. Europe, the Americas and Oceania
account for 9 percent.

The total inland water catches for 2014 have been
adjusted to 11.3 million tonnes from the 11.9
million tonnes reported in The State of World
Fisheries and Aquaculture 2016 (2016¢) because of
the replacement of Myanmar’s official statistics
with FAO estimates. Myanmar, which had ranked
second among global producers of inland fish —
thanks to an unreliable average growth of 15
percent per year — now more realistically ranks
fourth (Table 5).
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TABLE 5
Production (fonnes) % Variation Variation,
Countr 2005-2014 2015
! 20004 2015 (average) A » 2010
to 2016 (tonnes)
China 2 252 368 2277 299 2318 046 2.9 1.8 40 747
Indiae 1 088 082 1346 104 1 462 063 34.4 8.6 115 959
Bangladesh 1018 987 1023 991 1048 242 2.9 2.4 24 251
Myanmare 745 483 863 450 886 780 19.0 2.7 23 330
Cambodia 422 801 487 905 509 350 20.5 4.4 21 445
Indonesia 346 722 472 911 432 475 24.7 -8.6 —40 436
Uganda 417 016 396 205 389 244 6.7 -1.8 -6 961
Nigeria 287 937 337 874 377 632 31.2 11.8 39 758
?”“ed Republic of 305 635 309 924 312039 2.1 0.7 2115
anzania
Russian Federation 243 337 285 065 292 828 20.3 2.7 7763
Egypt 248 141 241179 231 959 6.5 -3.8 -9 220
Democratic Republic 224 263 227 700 229 300 2.2 0.7 1 600
of the Congo
Brazil® 243213 225 000 225 000 7.5 0.0 0
Mexico 113 854 151 416 199 665 75.4 31.9 48 249
Thailand 211 927 184 101 187 300 -11.6 1.7 3199
Philippines 182 205 203 366 159 615 -12.4 215 -43 751
Total 16 major 8351970 9033490 9 261538 10.9 2.5 228 048
countries
Total other 136 2172222 2374585 2371482 9.2 -0.1 -3103
countries
World total 10524192 11408075 11 633 020 10.5 2.0 224 945
Share of 16 major 79.4% 79.2% 79.6%
countries

o Production figures for 2015 and 2016 are FAO estimates.

Most major producing countries show increased © million tonnes per year. Freshwater crustaceans
catches in recent years, with the exception of Egypt, : and freshwater molluscs had peaks in the early
the Philippines, Thailand and Uganda. Brazil, by © 2000s and mid-1990s, respectively, but after

far the major producer in South America, has not . periods of decreasing catches, they have been
reported official catch data to FAO since 2014, soits : relatively stable since 2010 at 0.45 and 0.36
statistics have been estimated. :  million tonnes.

Concerning the major species groups in inland : FAO is currently evaluating options for

waters, the group “tilapias and other cichlids” :  establishing an approach to inland fishery

has shown a continuous increase, reaching 1.6 :  assessment that would enable member countries
million tonnes in 2016 and doubling the 2005 : to track key fisheries, which would assist in
catches. The group “carps, barbels and other ¢ global monitoring of inland fishery resources as
cyprinids”, which exceeded the former group in : well as in the development of appropriate

2005, has kept steady at between 0.7 and 0.8 ¢ national policy and management measures. ®
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AQUACULTURE
PRODUCTION

Production and growth

Global aquaculture production (including aquatic
plants) in 2016 was 110.2 million tonnes, with the
first-sale value estimated at USD 243.5 billion.
The first-sale value, re-estimated with newly
available information for some major producing
countries, is considerably higher than previous
estimates. In general, FAO’s data for aquaculture
production volume are more accurate and reliable
than those for value.

The total production included 80.0 million tonnes
of food fish (USD 231.6 billion) and 30.1 million
tonnes of aquatic plants (USD 11.7 billion) (Figure 5)
as well as 37 900 tonnes of non-food products
(USD 214.6 million). Farmed food fish production

FIGURE 5
WORLD AQUACULTURE PRODUCTION OF FOOD FISH AND AQUATIC PLANTS,

1990-2016

100

included 54.1 million tonnes of finfish (USD 138.5
billion), 17.1 million tonnes of molluscs (USD 29.2
billion), 7.9 million tonnes of crustaceans

(USD 57.1 billion) and 938 500 tonnes of other
aquatic animals (USD 6.8 billion) such as turtles,
sea cucumbers, sea urchins, frogs and edible
jellyfish. Farmed aquatic plants included mostly
seaweeds and a much smaller production volume
of microalgae. The non-food products included
only ornamental shells and pearls.

Since 2000, world aquaculture no longer enjoys
the high annual growth rates of the 1980s and
1990s (10.8 and 9.5 percent, respectively) (Figure 6).
Nevertheless, aquaculture continues to grow
faster than other major food production sectors.
Annual growth declined to a moderate 5.8
percent during the period 2001-2016, although
double-digit growth still occurred in a small
number of individual countries, particularly in
Africa from 2006 to 2010.
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The contribution of aquaculture to the global
production of capture fisheries and aquaculture
combined has risen continuously, reaching 46.8
percent in 2016, up from 25.7 percent in 2000. If
China is excluded, aquaculture’s share reached
29.6 percent in 2016, up from 12.7 percent in
2000. At the regional level, aquaculture
accounted for 17 to 18 percent of total fish
production in Africa, the Americas and Europe,
followed by 12.8 percent in Oceania. The share of
aquaculture in Asian fish production (excluding
China) increased to 40.6 percent in 2016, up from
19.3 percent in 2000 (Figure 7).

In 2016, 37 countries were producing more
farmed than wild-caught fish. These countries
are in all regions except Oceania, and collectively
they account for close to half of the world’s
human population. Aquaculture accounted for
less than half but over 30 percent of national total
fish production in another 22 countries in 2016.

FIGURE 6
AVERAGE ANNUAL GROWTH RATE OF AQUACULTURE

(excluding aquatic plants)

Lack of reporting by about 35 to 40 percent of the
producing countries, coupled by insufficient
quality and completeness in some of the reported
data, hinders FAO from presenting a clearer and
more detailed picture of world aquaculture
development status and trends. FAO received just
below 120 national data reports for the 2016
reference year, representing 84.3 percent (67.5
million tonnes, excluding aquatic plants) of total
food fish production by volume; however, if
China is excluded the percentage is much lower.
FAO estimates for the non-reporting countries
account for 15.1 percent (12.1 million tonnes) of
the total production. The remaining data are
official statistics collected on an ad hoc basis
from a few countries that did not respond
officially to FAO’s request for national data.

Inland aquaculture

World production of farmed food fish relies
increasingly on inland aquaculture, which is »
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FIGURE 7
AQUACULTURE CONTRIBUTION TO TOTAL FISH PRODUCTION (excluding aquatic plants)
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TABLE 6
AQUACULTURE PRODUCTION OF MAIN GROUPS OF FOOD FISH SPECIES BY CONTINENT, 2016
(thousand tonnes, live weight)

Americas Oceania

Category

Inland aquaculture

Finfish 1954 1072 43 983 502 47 516
Crustacea 0 68 2 965 0 3033
Molluscs 286 286
Other aquatic animals 1 531 531
Subtotal 1954 1140 47 765 502 5 51 367
Marine and coastal aquaculture

Finfish 17 906 3739 1830 82 6 575
Crustacea 727 4 091 0 6 4829
Molluscs 574 15550 613 112 16 853
Other aquatic animals 402 0 5 407
Subtotal 28 2 207 23781 2 443 205 28 664
All aquaculture

Finfish 1972 1978 47 722 2332 87 54 091
Crustacea 5 795 7 055 0 7 7 862
Molluscs 6 574 15835 613 112 17 139
Other aquatic animals 0 1 933 0 5 939
Total 1982 3348 71 546 2945 210 80 031

» typically practised in a freshwater
environment in most countries. In a small
number of countries (e.g. China and Egypt),

of total production from inland aquaculture.
However, this proportion was down from 97.2
percent in 2000, reflecting relatively strong

aquaculture with saline-alkaline water is
carried out with suitable species in areas
where soil conditions and the chemical
properties of available water are inhospitable
for conventional food grain crops or pasture.
Earthen ponds remain the most commonly
used type of facility for inland aquaculture
production, although raceway tanks, above-
ground tanks, pens and cages are also widely
used where local conditions allow. Rice-fish
culture remains important in areas where it is
traditional, but it is also expanding rapidly,
especially in Asia.

In 2016, inland aquaculture was the source of
51.4 million tonnes of food fish, or 64.2 percent
of the world’s farmed food fish production, as
compared with 57.9 percent in 2000. Finfish
farming still dominates inland aquaculture,
accounting for 92.5 percent (47.5 million tonnes)
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growth in the farming of other species groups,
particularly crustaceans in inland aquaculture in
Asia, including shrimps, crayfish and crabs

(Table 6). Inland aquaculture production includes
some marine shrimp species, such as white-leg
shrimp, that can grow in freshwater or inland
saline-alkaline water after acclimatization.

Marine and coastal aquaculture

Marine aquaculture, also known as mariculture,
is practised in the sea, in a marine water
environment, while coastal aquaculture is
practised in completely or partially human-made
structures in areas adjacent to the sea, such as
coastal ponds and gated lagoons. In coastal
aquaculture with saline water, the salinity is less
stable than in mariculture because of rainfall or
evaporation, depending on the season and
location. On the world level, it is hard to
distinguish between mariculture and coastal
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aquaculture production, mainly because of the
aggregation of production data from several
major producing countries in East and Southeast
Asia, especially for finfish species that are
farmed in marine cages as well as in coastal
ponds. Most of the finfish production reported
under marine and coastal aquaculture in Africa,
the Americas, Europe and Oceania (Table 6) is
produced through mariculture.

FAO recorded 28.7 million tonnes (USD 67.4 billion)
of food fish production from mariculture and
coastal aquaculture combined in 2016. In sharp
contrast to the dominance of finfish in inland
aquaculture, shelled molluscs (16.9 million tonnes)
constitute 58.8 percent of the combined production
of marine and coastal aquaculture. Finfish (6.6
million tonnes) and crustaceans (4.8 million
tonnes) together were responsible for 39.9 percent.

Aquaculture production with and without feeding
The growth of farming of fed aquatic animal
species has outpaced the farming of unfed
species in world aquaculture. The share of unfed
species in total aquatic animal production
decreased gradually from 2000 to 2016, shrinking
by 10 percentage points to 30.5 percent (Figure §).
In absolute terms, the volume of unfed species
farming output still continues to expand, but the
expansion is slower than for fed species. In 2016,
the total unfed species production climbed to
24 .4 million tonnes, consisting of 8.8 million
tonnes of filter-feeding finfish raised in inland
aquaculture (mostly silver carp
[Hypophthalmichthys molitrix] and bighead carp
[Hypophthalmichthys nobilis]) and 15.6 million
tonnes of aquatic invertebrates, mostly marine
bivalve molluscs raised in seas, lagoons and
coastal ponds.

In Asia, Central and Eastern Europe and Latin
America, filter-feeding carps are typically raised
in multispecies polyculture farming systems,
which enhance fish production by using natural
food and improving the water quality in the
production system. In recent years another filter-
feeding finfish species, Mississippi paddlefish
(Polyodon spathula), has emerged in polyculture in
a few countries, particularly in China, where the
production volume is estimated to be several
thousand tonnes.
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Marine bivalves, which extract organic matter for
growth, and seaweeds, which grow by
photosynthesis by absorbing dissolved nutrients,
are sometimes described as extractive species.
When farmed in the same area with fed species,
they benefit the environment by removing waste
materials, including waste from fed species, and
lowering the nutrient load. Culture of extractive
species with fed species in the same mariculture
sites is encouraged in aquaculture development
planning and zoning exercises. Extractive species
production accounted for 49.5 percent of total
world aquaculture production in 2016.

Species produced

As of 2016, global production has been recorded
for a total of 598 “species items” ever farmed in
the world. A species item refers to a single
species, a group of species (where identification
to the species level is not possible) or an
interspecific hybrid. Species items recorded so far
include 369 finfishes (including 5 hybrids), 109
molluscs, 64 crustaceans, 7 amphibians and
reptiles (excluding alligators, caimans or
crocodiles), 9 aquatic invertebrates and 40 aquatic
algae. These numbers do not include those
species, known or unknown to FAO, produced
from aquaculture research experiments,
cultivated as live feed in aquaculture hatchery
operation, or ornamental aquatics produced in
captivity. In the past ten years, the total number
of commercially farmed species items recorded by
FAO increased by 26.7 percent, from 472 in 2006
to 598 in 2016, a combined result of FAO’s
investigative efforts and improvement in data
reporting by producing countries. However, the
diversification of the FAO data does not keep
pace with the actual speed of species
diversification in aquaculture. Numerous single
species registered in the official statistics of many
countries consist in reality of multiple species
and sometimes hybrids. While FAO has recorded
only five finfish hybrids in commercial
production, the number of hybrids farmed is
much greater.

Despite the great diversity in the species
raised, aquaculture production by volume
is dominated by a small number of “staple”
species or species groups at national,

regional and global levels. Finfish farming, »
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» the most diverse subsector, relied on 27 for 84.2 percent of the total production

species and species groups over 90 percent ¢ (Table 7). Compared with finfish, fewer

of the total production in 2016, while the species of crustaceans, molluscs and other

20 most produced species items accounted ¢ animals are farmed.

mRHE({R SPECIES PRODUCED IN WORLD AQUACULTURE
Species item 2010 2012 2014 2016 % of total, 2016
Finfish
Grass carp, Ctenopharyngodon idellus 4 362 5018 5539 6 068 11
Silver carp, Hypophthalmichthys molitrix 4100 4193 4968 5 301 10
Common carp, Cyprinus carpio 3 421 3753 4161 4 557 8
Nile tilapia, Oreochromis niloticus 2 537 3 260 3677 4 200 8
Bighead carp, Hypophthalmichthys nobilis 2 587 2 901 3255 3527 7
Carassius spp. 2216 2 451 2769 3 006 6
Catla, Catla catla 2977 2761 2770 2 961 6
Freshwater fishes nei, Osteichthyes 1378 1 942 2 063 2 362 4
Atlantic salmon, Salmo salar 1437 2 074 2 348 2 248 4
Roho labeo, Labeo rohita 1133 1566 1670 1843 3
Pangas catfishes nei, Pangasius spp. 1307 1575 1616 1741 3
Milkfish, Chanos chanos 809 943 1041 1188 2
Tilapias nei, Oreochromis (=Tilapia) spp. 628 876 1163 1177 2
Torpedo-shaped catfishes nei, Clarias spp. 353 554 809 979 2
Marine fishes nei, Osteichthyes 477 585 684 844 2
m’gry"cgg hb;E,“m' Megalobrama 652 706 783 826 2
Rainbow trout, Oncorhynchus mykiss 752 883 796 814 2
Cyprinids nei, Cyprinidae 719 620 724 670 1
Black carp, Mylopharyngodon piceus 424 495 557 632 1
Snakehead, Channa argus 377 481 511 518 1
Other finfishes 5 849 6815 7774 8 629 16
Finfish total 38 494 44 453 49 679 54 091 100
Crustaceans
Whiteleg shrimp, Penaeus vannamei 2 688 3 238 3697 4156 53
Red swamp crawfish, Procambarus clarkii 616 598 721 920 12
Chinese mitten crab, Eriocheir sinensis 593 714 797 812 10
Giant tiger prawn, Penaeus monodon 565 672 705 701 9
nOi;)i;chJnrsi;er prawn, Macrobrachium 226 237 258 273 4
Giontbriver“prawn, Macrobrachium 198 211 216 234 3
rosenbergii
Other crustaceans 700 606 654 767 10
Crustaceans total 5586 6277 7 047 7 862 100 }

| 23 |



PART 1 WORLD REVIEW

?(\:BOLIEI%lNUED)
Species item 2010 2012 2014 2016 % of total, 2016
Molluscs
Cupped oysters nei, Crassostrea spp. 3678 3972 4374 4 864 28
ﬁﬁﬁ;;f:aﬁ;fe* shell, Ruditapes 3605 3775 4014 4229 25
Scallops nei, Pectinidae 1 408 1 420 1650 1861 11
Marine molluscs nei, Mollusca 630 1091 1135 1154
Sea mussels nei, Mytilidae 892 969 1029 1100
S::Ss'trl'iict:trsd tagelus, Sinonovacula 714 720 787 823 5
Pacific cupped oyster, Crassostrea gigas 641 609 624 574 3
Blood cockle, Anadara granosa 466 390 450 439
Chilean mussel, Mytilus chilensis 222 244 238 301
Other molluscs 1808 1683 1748 1795 11
Molluscs total 14 064 14 874 16 047 17 139 100
Other animals
Chinese softshell turtle, Trionyx sinensis 270 336 345 348 37
Japanese sea cucumber, Apostichopus 130 171 202 205 22
japonicus
Aquatic invertebrates nei, Invertebrata 223 128 111 97 10
Frogs, Rana spp. 82 86 97 96 10
Other miscellaneous animals 112 118 139 193 21
Other animals total 818 839 894 939 100

Aquatic plants

In 2016, aquaculture was the source of 96.5
percent by volume of the total 31.2 million tonnes
of wild-collected and cultivated aquatic plants
combined.

Global production of farmed aquatic plants,
overwhelmingly dominated by seaweeds, grew
in output volume from 13.5 million tonnes in
1995 to just over 30 million tonnes in 2016
(Table 8). The rapid growth in the farming of
tropical seaweed species (Kappaphycus
alvarezii and Eucheuma spp.) in Indonesia as
raw material for carrageenan extraction has
been the major contributor to growth in
farmed aquatic plant production in the recent
past. Indonesia increased its seaweed farming
output from less than 4 million tonnes in 2010
to over 11 million tonnes in 2015 and 2016.
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Of the 30 million tonnes of farmed seaweeds
produced in 2016 (Table 9), some species (e.g.
Undaria pinnatifida, Porphyra spp. and
Caulerpa spp., produced in East and Southeast
Asia) are produced almost exclusively for
direct human consumption, although low-
grade products and scraps from processing
factories are used for other purposes,
including feed for abalone culture.

Although FAO recorded 89 000 tonnes of
farmed microalgae from 11 countries in 2016,
88 600 tonnes were reported from China.
Farming of microalgae such as Spirulina spp.,
Chlorella spp., Haematococcus pluvialis and
Nannochloropsis spp., ranging in scale from
backyard to large-scale commercial production,
is well established in many countries for
production of human nutrition supplements and
other uses. The FAO data understate the real »
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TABLE 8

WORLD AQUACULTURE PRODUCTION OF AQUATIC PLANTS (thousand tonnes, live weight)
Species item 2005 2010 2011 2012 2013 2014 2015 2016
E;;f‘e”"‘“ seaweeds nei, Eucheuma 987 3481 4616 5853 8430 9034 10190 10519
Japanese kelp, Laminaria japonica 4371 5147 5257 5682 5942 74699 8027 8 219
Gracilaria seaweeds, Gracilaria spp. 933 1691 2171 2763 3 460 3751 3 881 4150
Woakame, Undaria pinnatifida 2 440 1537 1755 2139 2079 2359 2297 2 070
5',';';‘:;2:3" moss, Kappaphycus 1285 1888 1957 1963 1726 1711 1754 1527
Nori nei, Porphyra spp. 703 1072 1027 1123 1139 1142 1159 1353
Seaweeds nei, Algae 1844 3126 2889 2815 2864 449 775 1049
Laver (nori), Porphyra tenera 584 564 609 691 722 674 686 710
Zzgjlycj,‘:;fb;“m" Eucheuma 172 259 266 288 233 241 274 214
E;’:ii;g:r'n"es‘“g"“”m' Sargassum 86 78 1M 112 152 175 189 190
Spirulina nei, Spirulina spp. 48 97 73 80 82 86 89 89
Brown seaweeds, Phaeophyceae 30 23 28 17 16 19 30 34
Others 20 28 27 28 18 15 14 17
Total 13503 18992 20785 23555 26863 27356 29365 30139

TABLE 9

MAJOR FARMED SEAWEED PRODUCERS (thousand tonnes, live weight)
Country 2005 2010 2011 2012 2013 2014 2015 2016 * ;E)*fg""
China 9446 10995 11477 12752 13479 13241 13835 14387  47.9
Indonesia 911 3915 5170 6515 9299 10077 11269 11631 387
Philippines 1339 1801 1 841 1751 1558 1550 1566 1 405 47
EZF::E“C of 621 902 992 1022 1131 1087 1197 1351 45
Democratic
EZ;EEI.SC of 444 444 444 444 444 489 489 489 1.6
Korea
Japan 508 433 350 441 418 374 400 391 1.3
Malaysia 40 208 240 332 269 245 261 206 0.7
Tanzania 77 132 137 157 17 140 179 119 0.4
Madagascar 1 4 2 1 4 7 15 17 0.1
Chile 16 12 15 4 13 13 12 15 0
Solomon Islands 3 7 7 7 12 12 12 11 0
Viet Nam 15 18 14 19 14 14 12 10 0
Papua New 0 0 0 1 3 3 4 4 0
Kiribati 5 5 4 8 2 4 4 4 0
India 1 4 5 5 5 3 3 3 0
Others 25 14 15 16 13 12 16 8 0
Total 13450 18895 20712 23475 26780 27270 29275 30 050
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scale of world microalgae farming because of
unavailable data from important producers such
as Australia, France, India, Israel, Japan,
Malaysia and Myanmar.

Aquaculture production distribution and major
producers

Of the 202 currently existing countries and
territories with aquaculture production recorded
by FAO, 194 have been active producers in the
past few years. The prevailing uneven production
distribution pattern among regions and among
countries within the same region has remained
pronounced and largely unchanged in the past
decade despite major changes in absolute
production (Table 10). Asia has accounted for about
89 percent of world aquaculture production for
over two decades. Over the same period, Africa
and the Americas have lifted their respective
shares in world total production, while those of
Europe and Oceania have dropped slightly.
Among major producing countries, Egypt,
Nigeria, Chile, India, Indonesia, Viet Nam,
Bangladesh and Norway have strengthened their
share in regional or world production to varying
degree over the past two decades. China has
gradually weakened its share in global production
from 65 percent in 1995 to less than 62 percent in
2016.

As illustrated in Figure 9, while the level of overall
aquaculture development varies greatly among
and within geographical regions, a few major
producers dominate the production of main
groups of farmed species produced in inland
aquaculture and in marine and coastal
aquaculture. Inland finfish farming is dominated
by developing countries, while a number of
developed countries are major contributors to
world marine finfish farming, especially cold-
water species. Marine shrimps dominate the
production of crustaceans typically farmed in
coastal aquaculture, and are an important source
of foreign exchange earnings for a number of
developing countries in Asia and Latin America.
Although the quantity of marine molluscs
produced by China dwarfs that of all other
producers, a number of countries in all regions
rely rather heavily on mussels, oysters and, to a
lesser extent, abalone for their aquaculture
production.
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The China factor

China has produced more farmed food fish than
the rest of the world combined every year since
1991. Although its contribution has gradually
decreased since the late 1990s, the great
importance of Chinese aquaculture and its
implications for world total fish supply are not
likely to fade soon. Since production of farmed
food fish exceeded that of wild-caught fish for the
first time in 1993, aquaculture’s share has
steadily increased to 73.7 percent in 2016, and it
is expected to expand further. The country’s
ability to feed its large population with
domestically produced fish from aquaculture
contributes to world food security and nutrition
as a whole.

In the past few years, the Chinese fishery and
aquaculture sector has experienced gradual but
accelerated transformation in several aspects as a
result of adjustment in public policies as well as
consumer and market influences at home and
abroad that affect the entire production value
chain. Transformation within the sector includes
greater attention to environmental responsibility
and sustainability; quality improvement and
product diversity; improved economic efficiency
and benefits to fish farmers; and strengthened
business integration along the value chain and
economies of scale. The national Thirteenth Five-
Year Plan for Fisheries Development, together
with other newly introduced public policies and
regulations, is rapidly pushing greater changes
(see Box 31 in the projections section of Part 4,
page 183). Unlike most of the previous five-year
development plans, the new plan sets no
production targets for aquaculture. However,
several large-scale undertakings in Chinese
aquaculture are having noticeable effects.

Across the country, aquaculture operations,
together with animal husbandry, are approved or
prohibited based on environmental assessment
under a new zoning exercise. Results have
included the large-scale removal of fish pens and
cages from lakes, rivers and reservoirs to
eliminate fed-species aquaculture in many
provinces. In Hubei, for example, the largest
inland aquaculture producer in the country for
over two decades, between December 2016 and
March 2017 all fish pens and cages were removed
from several major lakes where fish farming was »
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TABLE 10
AQUACULTURE FOOD FISH PRODUCTION BY REGION AND SELECTED MAJOR PRODUCERS
(thousand tonnes; percentage of world total)
1995 2000

Region/selected countries 2005 2010 2015 2016

Afri 110 400 646 1286 1772 1982
rica
0.5% 1.2% 1.5% 2.2% 2.3% 2.5%
72 340 540 920 1175 1371
Egypt . . . .
0.3% 1.1% 1.2% 1.6% 1.5% 1.7%
Northern Africa, 4 5 7 10 21 23
excluding Egypt 0% 0% 0% 0% 0% 0%
17 26 56 201 317 307
Nigeria
0.1% 0.1% 0.1% 0.3% 0.4% 0.4%
Sub-Saharan Africa, 17 29 43 156 259 281
excluding Nigeria 0.1% 0.1% 0.1% 0.3% 0.3% 0.4%
920 1 423 2177 2514 3274 3 348
Americas
3.8% 4.4% 4.9% 4.3% 4.3% 4.2%
Chil 157 392 724 701 1046 1035
e
' 0.6% 1.2% 1.6% 1.2% 1.4% 1.3%
Rest of Latin America 284 447 785 1154 1615 1667
and the Caribbean 1.2% 1.4% 1.8% 2.0% 2.1% 2.1%
479 585 669 659 613 645
North America
2.0% 1.8% 1.5% 1.1% 0.8% 0.8%
i 21 678 28 423 39 188 52 452 67 881 71 546
sia
88.9% 87.7% 88.5% 89.0% 89.3% 89.4%
15 856 21 522 28 121 36734 47 053 49 244
China (mainland)
65.0% 66.4% 63.5% 62.3% 61.9% 61.5%
indi 1 659 1 943 2 967 3786 5260 5700
ndia
6.8% 6.0% 6.7% 6.4% 6.9% 7.1%
641 789 1197 2 305 4 343 4 950
Indonesia
2.6% 2.4% 2.7% 3.9% 5.7% 6.2%
381 499 1 437 2 683 3 438 3 625
Viet Nam
1.6% 1.5% 3.2% 4.6% 4.5% 4.5%
317 657 882 1 309 2 060 2 204
Bangladesh
1.3% 2.0% 2.0% 2.2% 2.7% 2.8%
2824 3014 4 584 5636 5726 5824
Rest of Asia
11.6% 9.3% 10.4% 9.6% 7.5% 7.3%
1 581 2 051 2135 2 523 2 941 2 945
Europe
6.5% 6.3% 4.8% 4.3% 3.9% 3.7%
278 491 662 1020 1 381 1326
Norway
1.1% 1.5% 1.5% 1.7% 1.8% 1.7%
EU-28 1183 1 403 1272 1263 1264 1292
4.9% 4.3% 2.9% 2.1% 1.7% 1.6%
121 157 201 240 297 327
Rest of Europe
0.5% 0.5% 0.5% 0.4% 0.4% 0.4%
. 94 122 152 187 186 210
Oceania
0.4% 0.4% 0.3% 0.3% 0.2% 0.3%
World 24 383 32 418 44 298 58 962 76 054 80 031
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FIGURE 9
AQUACULTURE PRODUCTION OF MAJOR PRODUCING REGIONS AND MAJOR PRODUCERS OF
MAIN SPECIES GROUPS, 20012016
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FINFISH PRODUCTION FROM MARINE AND COASTAL AQUACULTURE BY MAJOR PRODUCERS
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previously allowed. As a consequence, Hubei
fisheries officials envisaged a plunge in fish
production of close to 7 percent in 2017. On the
other hand, fisheries authorities have intensively
promoted a series of new aquaculture
technologies and high-yielding farming systems
since 2016, coupled with large-scale expansion of
crop—fish integration, including rice—fish culture.
The immediate effect of these actions on fish
production is not yet known at the time of
preparing this report, but it is not expected to be
as significant for total fish supply as the effects of
planned cuts to the country’s fishing capacity. m

FISHERS AND FISH
FARMERS

Many millions of people around the world find a
source of income and livelihood in the fisheries
and aquaculture sectors. The most recent official
statistics (Table 11) indicate that 59.6 million people
were engaged in the primary sector of capture
fisheries and aquaculture in 2016, with 19.3
million people engaged in aquaculture and 40.3
million people engaged in fisheries.

Total employment in the sectors showed a general
upward trend over the period 1995-2010,
followed by a levelling off. The increase was
influenced to some extent by improvements in
the statistical estimation routines applied. The
proportion of those employed in capture fisheries
decreased from 83 percent in 1990 to 68 percent
in 2016, while the proportion of those employed
in aquaculture correspondingly increased from

17 to 32 percent.

In 2016, 85 percent of the global population
engaged in the fisheries and aquaculture sectors
was in Asia, followed by Africa (10 percent) and
Latin America and the Caribbean (4 percent). More
than 19 million (32 percent of all people employed
in the sectors) were engaged in aquaculture,
concentrated primarily in Asia (96 percent of all
aquaculture engagement), followed by Latin
America and the Caribbean (2 percent of the total
or 3.8 million people) and Africa (1.6 percent or
3.0 million people). Europe, North America and
Oceania each had less than 1 percent of the global
population engaged in the sectors.
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The trends in the number of people engaged in
the fisheries and aquaculture primary sectors
vary by region. Europe and North America have
experienced the largest proportional decreases in
the number of people engaged in both sectors,
with particular decreases in capture fishing

(Table 17). In contrast, Africa and Asia, with higher
population growth and increasing economically
active populations in the agriculture sector, have
shown a generally positive trend for the number
of people engaged in capture fishing and even
higher rates of increase in those engaged in
aquaculture. The Latin America and Caribbean
region stands somewhere in between these two
trends, with decreasing population growth, a
decreasing economically active population in the
agriculture sector in the last decade, moderately
growing employment in the fisheries and
aquaculture sectors, and rather high sustained
growth in aquaculture production. However, the
region’s vigorously growing aquaculture
production may not result in equally high growth
in the number of employed fish farmers, as
several of the important organisms cultivated in
the region are intended for highly competitive
foreign markets. Increasing their production thus
requires a focus on efficiency, quality and lower
costs and relies more on technological
developments than on human labour.

In Oceania, a large increase in the number of
fishers was reported for 2015 and 2016, attributed
to the availability of improved estimates on
subsistence fishers.

Table 12 presents the engagement statistics for selected
countries. Engagement in fisheries and aquaculture
in China remained between 14.2 million and 14.6
million in the period 2012-2016 (about 25 percent of
the world total). In 2016, 9.4 million people were
engaged as fishers and 5.0 million in aquaculture.

Employment data are a keystone for socio-
economic assessment of the fisheries and
aquaculture sectors, as the activities generate
food, income and livelihoods. The main focus of
FAQO’s socio-economic data collection programme
is on estimation of the number of people directly
involved in the activities, in addition to
demographic patterns, the contribution of
remuneration to livelihoods and general
profitability of the activity (e.g. following the
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TABLE 11

WORLD EMPLOYMENT FOR FISHERS AND FISH FARMERS BY REGION (thousands)
Region 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016
Fisheries and aquaculture
Africa 2 392 4175 4 430 5027 5250 5885 6 009 5674 5992 5671
Asia 31 296 39 646 43 926 49 345 48 926 49 040 47 662 47 730 50 606 50 468
Europe 530 779 705 662 656 647 240 394 455 445
Latin America
and the 1503 1774 1907 2185 2 231 2 251 2 433 2 444 2 482 2 466
Caribbean
North America 382 346 329 324 324 323 325 325 220 218
Oceania 121 126 122 124 128 127 47 46 343 342
Total 36 223 46 845 51418 57 667 57 514 58 272 56716 56 612 60 098 59 609
Fisheries
Africa 2327 4084 4 290 4796 4 993 5587 5742 5413 5 687 5367
Asia 23 534 27 435 29 296 31 430 29 923 30 865 29 574 30 190 32 078 31 990
Europe 474 676 614 560 553 544 163 328 367 354
Latin America
and the 1348 1 560 1668 1937 1966 1982 2 085 2 092 2104 2 085
Caribbean
North America 376 340 319 315 315 314 316 316 211 209
Oceania 117 121 117 119 122 121 42 40 334 334
Total fishers 28 176 34 216 36 304 39 157 37 872 39 411 37 922 38 379 40 781 40 339
Aquaculture
Africa 65 91 140 231 257 298 267 261 305 304
Asia 7762 12211 14 630 17 915 18 373 18175 18 088 17 540 18 528 18 478
Europe 56 103 91 102 103 103 77 66 88 91
Latin America
and the 155 214 239 248 265 269 348 352 378 381
Caribbean
North America 6 ) 10 9 9 9 9 9 9 9
Oceania 4 5 5 5 6 6 5 6 9 8
fotal fish 8049 12632 15115 18512 19015 18861 18794 18235 19316 19271

methodology in Pinello, Gee and Dimech, 2017).
Remuneration is one of the most important of the
socio-economic indicators to estimate; in
combination with employment, it provides a key
for beginning to understand the sectors’
contribution to livelihoods.

It is estimated that in 2016, overall, women
accounted for nearly 14 percent of all people
directly engaged in the fisheries and aquaculture
primary sector (Box 1), as compared with an
average of 15.2 percent across the reporting
period 2009-2016. The decrease could be partially

ascribed to decreased sex-disaggregated
reporting. Monfort (2015) found that when both
the primary and secondary sectors of aquaculture
and fisheries were considered, the work force was
evenly divided between men and women.
However, FAO does not collect statistics for the
secondary sector from Member Countries.
Enhanced statistics on both industrial and small-
scale operators, together with data on the
secondary post-harvest and service sectors,
would greatly improve the understanding of the
importance of women’s contribution to fisheries
and aquaculture, food security and livelihoods. m
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TABLE 12

NUMBER OF FISHERS AND FISH FARMERS IN SELECTED COUNTRIES AND TERRITORIES AND WORLDWIDE

(thousands)
Fishery 1995 2000 2005 2010 2012 2013 2014 2015 2016
World
Fisheries + aquaculture 36 223 46 845 51418 57 667 58 272 56 780 56 632 60 098 59 609
Index 70 91 100 112 113 110 110 117 116
Fisheries 28174 34213 36 304 39155 39 412 37 962 37 879 40 781 40 338
Index 78 94 100 108 109 105 104 112 1717
Aquaculture 8 049 12 632 15115 18 512 18 861 18 818 18 753 19 316 19 271
Index 53 84 100 122 125 125 124 128 127
China
Fisheries + aquaculture 11 429 12 936 12 903 13 992 14 441 14 282 14 161 14 588 14 506
Index 89 100 100 108 112 111 110 113 112
Fisheries 8 759 9213 8 389 9013 9 226 9 090 9 036 9 484 9 484
Index 104 110 100 107 110 108 108 113 113
Aquaculture 2 669 3722 4514 4979 5214 5192 5124 5103 5022
Index 59 82 100 110 116 115 114 113 111
Taiwan, Province of China
Fisheries + aquaculture 302 314 352 330 329 374 331 326 322
Index 86 89 100 94 93 106 94 93 91
Fisheries 204 217 247 247 238 285 244 236 229
Index 83 88 100 100 97 115 99 95 93
Aquaculture 98 98 105 84 90 89 87 90 93
Index 93 93 100 79 86 85 83 86 88
Iceland
Fisheries 7 6 5 5 5 4 5 5 5
Index 137 120 100 104 96 78 90 88 88
Indonesia
Fisheries + aquaculture 4568 5248 5097 5972 6093 5984 6011 6047 5946
Index 920 103 100 117 120 117 118 119 117
Fisheries 2 463 3105 2 590 2620 2749 2 640 2 667 2703 2 602
Index 95 120 100 101 106 102 103 104 100
Aquaculture 2105 2143 2 507 3351 3 344 3 344 3 344 3 344 3 344
Index 84 85 100 134 133 133 133 133 133
Japan
Fisheries 301 260 222 203 174 181 173 167 160
Index 136 117 100 91 78 82 78 75 72
Mexico
Fisheries + aquaculture 262 279 272 266 273 271 295 294
Index 94 100 o7 95 98 97 106 105
Fisheries 250 244 256 241 210 216 215 239 238
Index 98 96 100 94 82 84 84 93 93
Aquaculture 18 24 31 56 56 56 56 56
Index 78 100 131 239 234 234 234 234
Morocco
Fisheries 100 106 106 107 114 103 110 105 108
Index 94 100 100 102 108 98 103 99 102
Norway
Fisheries + aquaculture 28 24 19 19 18 18 18 18 19
Index 151 130 100 99 96 93 93 95 99
Fisheries 24 20 15 13 12 12 11 11 11
Index 163 138 100 89 83 77 75 74 75
Aquaculture 5 4 4 6 6 ) 6 7 8
Index 109 102 100 131 139 142 151 164 179

NOTE: Index relative to 100 in 2005.
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BOX 1
SEX-DISAGGREGATED EMPLOYMENT STATISTICS

The first sex-disaggregated employment data were
reported by Japan in 1970, and since then the
reporting of sex-disaggregated employment data by
FAO Member Countries has been slowly improving
in regularity and quality. These data are receiving
increasing policy attention and are critical in
support to decision-making on gender issues in
fisheries and aquaculture (Biswas, 2017).
Sex-disaggregated reporting for employment in
the fishery and aquaculture sectors varies greatly
among countries and regions (Table 13). Some
countries in every region reported only “men” or

TABLE 13

“unspecified”, and it cannot always be determined
whether these figures truly indicate that no women
are employed in the sectors or whether, as is more
likely, sex-disaggregated data have not been
collected. In some cases, particularly when
countries previously provided fully sex-
disaggregated statistics but have reverted to
reporting only “unspecified”, FAO has applied
estimations.

Table 14 presents sex-disaggregated employment
statistics in the primary sector for selected countries,
showing time series data for the period 2010-2016.

REPORTING OF SEX-DISAGGREGATED EMPLOYMENT (WOMEN, MEN AND UNSPECIFIED) IN FISHERIES AND

AQUACULTURE, BY REGION, 2016

Unspecified

Fisheries

Africa 585.1 1 42493 79 532.6 10
Ralljfametics and the 394.4 19 1 383.6 66 306.7 15
North America <0.1 0 37.9 18 171.1 82
Asia 48439 15 25020.5 78 21252 7
Europe 6.4 2 115.3 33 232.0 66
Oceania 49.1 15 150.0 45 134.7 40
Aquaculture

Afiiea 33.1 1 211.8 70 58.6 19
Sl et and the 29.3 8 229.8 60 1995 32
North America 0 0 9.3 100
Asia 27643 15 14 068.5 76 1 645.5 9
Europe 16.7 18 56.7 62 17.5 19
Qceania 1.5 19 5.2 68 1.0 13
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BOX 1

(CONTINUED)

TABLE 14

SEX-DISAGGREGATED ENGAGEMENT IN THE PRIMARY SECTOR OF FISHERIES AND AQUACULTURE IN SELECTED

COUNTRIES (thousands)
Country/sex 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Australia
Female 2.9 1.7 2 1.7 1.2 2.2 1 1.3 1.3 15.3 2.6 2.4
Male 9.4 8.1 11.7 7.5 10.2 9.4 9.6 7.3 7.4 80.8 11.6 10.5
Chile
Female 4.8 5.9 8.2 10.8 12.9 15.7 21.3 22.5 23.7 29.4 25.8 31.7
Male 522 546 574 599 629 665 924 958 889 873 867 913
Unspecified 20.6 207 203 208 50.5
Ireland
Female 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.1 0.1 0.3 0.3
Male 1.8 1.7 3.6 3.6 3.1 3.1 3.1 1.7 1.7 3.2 3.3
Unspecified 7.6 11.3 4.5 6.8 10.9 6.3 8 7.8 8 7.9 6.1 6.1
Japan
Female 36.1 34.5 33.2 34.1 32.5 30 25.2 24.4 23.9 22.6 21.9 20.5
Male 186 178 1711 187.8 179.4 1729 152.7 149.3 157.1 150.5 144.7 139.5
Mauritius
Female 0.6 0.8 0.8 0.8 0.8 1.1 1 1 1.1 1.1 1.1 1.1
Male 26 25.9 26.8 25.8 26.1 28.1 28.1 28.1 28.2 28.3 28.2 28.0
Saint Lucia
Female 0 0 0 0 0 0 0.1 0.1 0.2 0.2 0.1 0.2
Male 2.3 2.4 2.4 2.5 2.5 2.5 2.5 2.6 2.7 2.8 2.9 3.0
Sri Lanka
Female 1.5 1.6 3.1 12.2 10 17.6 20.9 16.5 10.7 14.2 19.4 21.9
Male 160.6 167 185.3 196.4 189.2 218.9 248 243.4 257.3 276.5 2765 291.2
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THE FISHING FLEET

Estimate of the global fleet and its regional

distribution

The total number of fishing vessels in the
world in 2016 was estimated to be about 4.6
million, unchanged from 2014. The fleet in
Asia was the largest, consisting of 3.5
million vessels, accounting for 75 percent of
the global fleet (Figure 10). In Africa and
North America the estimated number of
vessels declined from 2014 by just over

30 000 and by nearly 5 000, respectively. For
Asia, Latin America and the Caribbean and
Oceania the numbers all increased, largely
as a result of improvements in estimation
procedures.

Globally, the number of engine-powered
vessels was estimated to be 2.8 million in
2016, remaining steady from 2014.
Motorized vessels represented 61 percent of

FIGURE 10

all fishing vessels in 2016, down from 64
percent in 2014, as the number of non-
motorized vessels increased, probably
because of improved estimations.
Generally, motorized vessels make up a
much higher proportion in marine-
operating vessels than in the inland water
fleet. However, data reporting was not of
sufficient quality to disaggregate marine
and inland water fleets.

Figure 11 shows the proportion of motorized
and non-motorized vessels by region. The
motorized fleet is distributed unevenly
around the world (Figure 12), with Asia having
nearly 80 percent of the reported motorized
fleet in 2016 (2.2 million vessels), followed
by Africa with about 153 000 powered
vessels. In Europe, the fleet capacity has
continued to decline steadily since 2000 as a
result of management measures to reduce
the fleet capacity. This region has the
highest percentage of motorized vessels in
the overall fleet. »

DISTRIBUTION OF MOTORIZED AND NON-MOTORIZED FISHING VESSELS BY REGION, 2016 (thousands)
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FIGURE 11
PROPORTION OF FISHING VESSELS WITH AND WITHOUT ENGINE, BY REGION, 2016

World

Africa

Asia

Europe

Latin America and the Caribbean
North America

Oceania

PERCENTAGE

I Non-motorized [ Motorized

FIGURE 12

DISTRIBUTION OF MOTORIZED FISHING VESSELS BY REGION, 2016 (thousands)

NORTH AMERICA
802 OCEANIA
(2.8%) 12.8

(0.4%) LATIN AMERICA
AND THE CARIBBEAN
2299
(8.1%)

EUROPE

[ Asia

I ARRICA

I EuroPE

I NORTH AMERICA
I OCEANIA

I LATIN AMERICA
AND THE CARIBBEAN

| 36 |



THE STATE OF WORLD FISHERIES AND AQUACULTURE 2018

FIGURE 13
SIZE DISTRIBUTION OF MOTORIZED FISHING VESSELS BY REGION, 2016
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» The largest absolute number of unpowered

vessels was in Asia, with over 1.2 million in 2016,
followed by Africa (just under 500 000 non-
motorized boats), Latin America and the
Caribbean, Oceania, North America and Europe
in descending order. These undecked vessels
were mostly in the length overall (LOA) class of
less than 12 m and included the smallest boats
used for fishing.

Size distribution of vessels and the importance

of small boats

In 2016, about 86 percent of the motorized
fishing vessels in the world were in the LOA
class of less than 12 m, the vast majority of
which were undecked, and those small vessels
dominated in all regions (Figure 13). Asia had the
largest absolute number of motorized vessels
under 12 m, followed by Latin America and the
Caribbean. Only about 2 percent of all
motorized fishing vessels were 24 m and larger
(roughly more than 100 gross tonnage [GT]),
and the proportion of these large boats was

40
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[ LOA 24 m

highest in Oceania, Europe and North America.
Worldwide, FAO estimated about 44 600 fishing
vessels with LOA of at least 24 m for 2016.

Despite the global prevalence of small vessels,
estimations of their numbers are likely to be
less accurate, as they are often not subject to
registration requirements as larger vessels are,
and even when registered they may not be
reported in national statistics. The lack of
information and reporting is particularly acute
for inland water fleets, which are often entirely
omitted from national or local registries.

Table 15 shows the number of vessels reported

by selected countries and territories from each
region, categorized by LOA class and
motorization status. While these figures are

not necessarily representative of each region,

it is notable that only eight of the 28 countries
and territories shown had 200 or more vessels
over 24 m LOA. Usually the non-motorized
vessels are a minor component of the total
national fleet; exceptions include Benin, where »
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TABLE 15
REPORTED NUMBER OF MOTORIZED AND NON-MOTORIZED VESSELS BY LOA CLASS IN FISHING FLEETS FROM
SELECTED COUNTRIES AND TERRITORIES, 2016

Country Non-motorized  Non-motorized ~ Non-motorized Motorized Motorized Motorized
<12m 12-24 m >24 m <12m 12-24 m >24 m

Africa

Angola 5337 3785 114 156

Benin 51771 1363 134 14

Mauritius 130 1556 36 9

Senegal 3 987 414 2 9 646 4 958 161

Sudan 1375 21 2

Tunisia 8 360 3 862 656 266

Latin America and the Caribbean

Bahamas 751 160 23

Chile 859 39 12179 2 342 204

Guatemala 50 35 2

Guyana 10 439 339

Mexico 74 029 1696 271

Saint Lucia 815 7

Suriname 368 439 68

Asia

Bangladesh 34811 32858 45 203

Cambodia 39726 172 622

Kazakhstan 875 55 997 58 6

Republic of Korea 888 15 57 361 7 313 1393

Lebanon 81 1834 47

Myanmar 12 583 14 099 1992 770

Oman 2184 20 676 680 113

Sri Lanka 19 761 3 28 429 2 474

Taiwan, Province of 504 2 2 14 819 6 306 934

Europe

Norway 4827 813 308

Ukraine 141 2 986 130 55

Poland 71 2 599 120 51

Oceania

New Caledonia 184 13 4

New Zealand 5 741 443 65

Vanuatu 95 7 59
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» they constituted the large majority, and

Bangladesh, Myanmar and Sri Lanka, where
they represented up to 50 percent of the total.
In the selected countries in Europe, Latin
America and the Caribbean and Oceania, the
great majority of the vessels were motorized.

Information on vessels is essential for effective
performance-based fisheries governance. It is
therefore a serious concern that data on vessels
are often most lacking for small-scale fisheries,
which are typically a key source of livelihoods
and nutrition for coastal communities. W

BOX 2

ABOUT STOCK STATUS CLASSIFICATION

THE STATUS OF FISHERY
RESOURCES

Marine fisheries

Sustainability of fishing levels

Based on FAO’s monitoring of assessed stocks
(see FAO, 2011a for methodology), the fraction of
fish stocks that are within biologically
sustainable levels (see Box 2) has exhibited a
decreasing trend from 90.0 percent in 1974 to 66.9
percent in 2015 (Figure 14). In contrast, the

Definitions

In The State of World Fisheries and Aquaculture, fish

stocks are classified into two categories:

> Fished within biologically sustainable levels:
stocks with abundance at or above the level
associated with maximum sustainable yield
(MSY)

»> Fished at biologically unsustainable levels: stocks
less abundant than the level needed to produce
MSY

The percentage of stocks fished within biologically
sustainable levels is the indicator used to measure
progress towards the Sustainable Development Goals
(SDGs) target for marine fisheries (target 14.4), and can
therefore be used for SDG monitoring and reporting (see
“Fisheries and the Sustainable Development Goals:
meeting the 2030 Agenda” in Part 2).

Stocks are also characterized in three more
traditional categories, to give more information about
the production potential of a fish stock in relation to its
current status:

» Overfished: having abundance lower than the
level that can produce MSY

» Maximally sustainably fished: having abundance
at or close to the level of MSY

» Underfished: abundance above the level
corresponding to MSY
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In previous editions the category “maximally
sustainably fished” was labelled “fully fished”. That
term was often misinterpreted and has been modified
for greater conceptual clarity.

How to use the classification results

It is recommended that fishery managers:

» DO manage fisheries at maximally sustainably
fished levels when food production is a priority
and the maximum sustainable yield can be
harvested without compromising the reproductive
capacity of the stock.

DO keep particular fish stocks underfished if a
precautionary approach is warranted to protect
the status of the ecosystem in question, consistent
with ecosystem-based approaches.

DO reduce fishing intensity to rebuild fish stocks
when they are assessed as overfished.

DO NOT overfish a stock, as it will not only
reduce long-term yield but also have negative
impact on biodiversity and ecosystem functioning
and services.

DO NOT group the categories “maximally
sustainably fished” and “overfished”. The former
is generally the target of fishery management,
while the latter is a situation to be avoided or
overcome through fishery regulations.
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FIGURE 14

GLOBAL TRENDS IN THE STATE OF THE WORLD’S MARINE FISH STOCKS, 1974-2015
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percentage of stocks fished at biologically
unsustainable levels increased from 10 percent in
1974 to 33.1 percent in 2015, with the largest
increases in the late 1970s and 1980s.

In 2015, maximally sustainably fished stocks
accounted for 59.9 percent and underfished
stocks for 7.0 percent of the total assessed
stocks (separated by the white line in Figure 14).
The underfished stocks decreased
continuously from 1974 to 2015, whereas the
maximally sustainably fished stocks decreased
from 1974 to 1989, and then increased to 59.9
percent in 2015.

In 2015, among the 16 major statistical areas,
the Mediterranean and Black Sea (Area 37) had
the highest percentage (62.2 percent) of
unsustainable stocks, closely followed by the
Southeast Pacific 61.5 percent (Area 87) and
Southwest Atlantic 58.8 percent (Area 41)

(Figure 15). In contrast, the Eastern Central Pacific
(Area 77), Northeast Pacific (Area 67),

1995

2000 2005 2010 2015

YEAR
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Northwest Pacific (Area 61), Western Central
Pacific (Area 71) and Southwest Pacific (Area
81) had the lowest proportion (13 to 17 percent)
of fish stocks at biologically unsustainable
levels. Other areas varied between 21 and 43
percent in 2015.

The temporal pattern of landings differs from

area to area depending on the productivity of

fishery ecosystems, fishing intensity,

management and fish stock status. In general,

after excluding Arctic and Antarctic areas, which

have minor landings, three groups of patterns

can be observed (Figure 16):

> areas with a continuously increasing trend in
catches since 1950;

> areas with catches fluctuating around a
globally stable value since 1990, associated
with the dominance of pelagic, short-lived
species;

> areas with an overall declining trend following
historical peaks.
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FIGURE 15

PERCENTAGES OF STOCKS FISHED AT BIOLOGICALLY SUSTAINABLE AND UNSUSTAINABLE LEVELS

BY FAO STATISTICAL AREA, 2015
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NOTE: Tuna stocks are singled out as they are largely migratory and straddling across statistical areas.

The first group had the highest proportion of
biologically sustainable stocks (72.6 percent), in
comparison with the second group (67.0 percent)
and the third group (62.8 percent).

Linking the catch pattern with stock status is not
straightforward. In general, an increasing trend
in catch usually suggests an improving stock
status or an expansion in fishing intensity,
whereas a decreasing trend is more likely to be
associated with declines in abundance or with
management measures that are either
precautionary or aimed at rebuilding stocks.
However, many other factors may also contribute
to a decreasing catch, such as environmental
changes and market conditions.

Status and trends by major species

Productivity and stock status also vary greatly
among species. For the ten species that had the
largest landings between 1950 and 2015, including
anchoveta (Engraulis ringens), Alaska pollock
(Theragra chalcogramma), Atlantic herring (Clupea
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harengus), Atlantic cod (Gadus morhua), Pacific
chub mackerel (Scomber japonicus), Chilean jack
mackerel (Trachurus murphyi), Japanese pilchard
(Sardinops melanostictus), skipjack tuna
(Katsuwonus pelamis), South American pilchard
(Sardinops sagax) and capelin (Mallotus villosus),
77.4 percent of stocks were fished within
biologically sustainable levels in 2015 — better
than the average for all stocks, which may reflect
the fact that large fisheries attract greater
attention in policy-making and management
implementation. Of these ten species, Chilean jack
mackerel, Atlantic cod and capelin had higher
than average proportions of overfished stocks.

Tunas are of great importance because of their
high economic value and extensive international
trade, and their sustainable management is
subject to great challenges owing to their highly
migratory and often straddling distributions.
Total landings of the principal market tuna
species — albacore (Thunnus alalunga), bigeye
(Thunnus obesus), bluefin (Thunnus thynnus,
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FIGURE 16
THE THREE TEMPORAL PATTERNS IN FISH LANDINGS, 1950-2015
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Thunnus maccoyii, Thunnus orientalis), skipjack ¢ principal tuna species, 43 percent of the stocks
(Katsuwonus pelamis) and yellowfin (Thunnus © were estimated to be fished at biologically
albacares) — were 4.8 million tonnes in 2015 and ©  unsustainable levels, while 57 percent were
have demonstrated a continuously increasing © fished within biologically sustainable levels
trend since 1950. In 2015, among the seven i (maximally sustainably fished or underfished).
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Tuna stocks are generally well assessed, and the
status is unknown or very poorly known for very
few stocks of the principal tuna species. Market
demand for tuna is still high, and tuna fishing
fleets continue to have significant overcapacity.
Effective management, including the
implementation of harvest control rules, is
needed to restore the overfished stocks.

Status and trends by fishing area

The Northwest Pacific has the highest production
among FAO fishing areas. Its total catch
fluctuated between 17 million and 24 million
tonnes in the 1980s and 1990s, and was about
22.0 million tonnes in 2015. Pelagic and demersal
species are the most abundant resources in this
area. Historically, the Japanese pilchard and
Alaska pollock were the most productive species,
with peaks of 5.4 million in 1988 and 5.1 million
tonnes in 1986, respectively, but their catches
have declined significantly over the last 25 years.
The landings of squids, cuttlefishes, octopuses
and shrimps have increased greatly since 1990. In
2015, Japanese anchovy (Engraulis japonicus) was
overfished, and two stocks of Alaska pollock
were fully sustainably fished and another one
was overfished. Overall, about 74 percent of the
assessed stocks were fished within biologically
sustainable levels in the Northwest Pacific.

Catches in the Eastern Central Pacific fluctuated
between 1.5 and 2.0 million tonnes from 2002 to
2015. Landings in this area include important stocks
of California pilchard (Sardinops caeruleus), anchovy
(Engraulis mordax), Pacific jack mackerel (Trachurus
symmetricus), squids and prawns. Overfishing
currently affects selected coastal resources of high
value, such as groupers and shrimps. In this area 87
percent of the assessed fish stocks were fished at
biologically sustainable levels in 2015, a slight
improvement in comparison with 2013.

The Eastern Central Atlantic has seen an overall
increasing trend in catches, but with fluctuations
since the mid-1970s, reaching 4.3 million tonnes
in 2015. Sardine (Sardina pilchardus) is the single
most important species, with reported catches of
close to 1 million tonnes per year from 2004 to
2015. A recent assessment indicates that the
sardine stocks have been underfished. Another
important small pelagic species in this area is the
round sardinella (Sardinella aurita), which forms
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the basis for many fisheries across the region,
both small-scale and industrial. Catches for this
species in 2015 were about 200 000 tonnes, and
average catches in the last five years have seen a
decline as compared to the previous five years.
Some of the stocks of this species have been
considered overfished. The demersal resources
are to a large extent fully sustainably fished in
most of the area. Overall, 57 percent of the stocks
assessed were considered to be within
biologically sustainable levels in the Eastern
Central Atlantic.

In the Southwest Atlantic, total catches have
fluctuated between 1.8 million and 2.6 million
tonnes (after a period of increase that ended in
the mid-1980s), reaching 2.4 million tonnes in
2015. The most important species in terms of
landings is the Argentine shortfin squid (Il/ex
argentinus); about 1.0 million tonnes were
produced in 2015, a historical maximum, and the
species is considered maximally sustainably
fished. Argentine hake (Merluccius hubbsi) is also
an important species, producing about 336 000
tonnes in 2015, and is considered overfished with
signs of recovery. Argentine red shrimp (Pleoticus
muelleri) has also shown record catches, reaching
144 000 tonnes in 2015, and is considered fished
within biologically sustainable levels. In this
area, 42 percent of the assessed stocks were
fished within biologically sustainable levels.

Northeast Pacific landings in 2015 remained at the
same level as in 2013, about 3.2 million tonnes,
with no significant changes seen in species
composition of the catches. Alaska pollock
remained the most abundant species, representing
about 40 percent of the total landings. Pacific cod
(Gadus microcephalus), hakes and soles are also
large contributors to the catches. Overall, 86
percent of the assessed stocks were fished within
biologically sustainable levels.

In the Northeast Atlantic, total catches reached a
peak of 13 million tonnes in 1976. Then, after a
drop, they recovered between 1990 and 2000,
declined to 8 million tonnes in 2012, and again
recovered slightly to 9.1 million tonnes in 2015.
Fishing mortality has been reduced for cod, hake
and haddock stocks, with recovery plans in place
for the major stocks of these species; their total
catch recovered from 2.0 million tonnes in 2011 to
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3.5 million tonnes in 2015. Atlantic horse mackerel
(Trachurus trachurus) and capelin remained
overfished. Data for redfishes and deep-water
species are limited, but their likely vulnerability to
overfishing is of concern. Northern prawn
(Pandalus borealis) and Norway lobster (Nephrops
norvegicus) stocks are generally in good condition.
This area had 73 percent of the assessed stocks
within biologically sustainable levels in 2015.

The Northwest Atlantic produced 1.8 million
tonnes of fish in 2015, about the same as in 2013,
but still low compared with the 4.2 million
tonnes of the early 1970s. The group of Atlantic
cod, silver hake (Merluccius bilinearis), white
hake (Urophycis tenuis) and haddock
(Melanogrammus aeglefinus) has not shown good
recovery, with landings remaining at about 0.1
million tonnes since the late 1990s (only

5 percent of this group’s historical peak of 2.2
million tonnes). The lack of recovery may largely
be due to other factors than fishing pressure (e.g.
environmental), but further management actions
are still needed. In contrast, American lobster
(Homarus americanus) landings showed a rapid
increase to 160 000 tonnes in 2015. This area had
72 percent of the assessed stocks fished at
biologically sustainable levels in 2015.

Total catches in the Western Central Atlantic
reached a maximum of 2.5 million tonnes in
1984, then declined gradually to 1.2 million
tonnes in 2014 and bounced back slightly to 1.4
million tonnes in 2015. Important stocks such as
Gulf menhaden (Brevoortia patronus), round
sardinella, skipjack tuna and yellowfin tuna were
estimated to be maximally sustainably fished.
The use of fish aggregating devices (FADs) by
small-scale fisheries has allowed some island
nations in the Caribbean Sea to increase their
landings of tropical tunas and other pelagic
fishes in the last decade. Stocks of valuable
invertebrate species such as the Caribbean spiny
lobster (Panulirus argus) and queen conch
(Strombus gigas) appear to be maximally
sustainably fished in most of their range, as do
those of shrimp resources in the Gulf of Mexico.
However, some stocks of penaeid shrimps in the
Caribbean and Guianas shelf have not shown
signs of recovery in recent years, despite
reductions in fishing effort. In addition, stocks of
American cupped oyster (Crassostrea virginica) in
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the Gulf of Mexico are now experiencing
overexploitation. Overall, 60 percent of the
assessed stocks were fished within biologically
sustainable levels in 2015.

The Southeast Atlantic has shown a decreasing
trend in landings, from a total production of 3.3
million tonnes in the early 1970s to 1.6 million
tonnes in 2015 (a slight recovery from the 2013
value of 1.3 million tonnes). The most important
species in the region are horse mackerels and
hakes, contributing 25 and 19 percent of the total
landings, respectively. Stocks of both deep-water
and shallow-water hake off South Africa and
Namibia have recovered to biologically
sustainable levels as a consequence of good
recruitment and strict management measures
introduced since 2006. However, the condition of
the Southern African pilchard (Sardinops
ocellatus) stocks has degraded appreciably,
warranting special conservation measures from
both Namibian and South African fisheries
regulators. The sardinella (Sardinella aurita and
Sardinella maderensis) stocks, very important off
Angola and partially in Namibia, are still within
biologically sustainable levels. Whitehead’s round
herring (Etrumeus whiteheadi) is underfished,
while Cunene horse mackerel (Trachurus trecae)
remained overfished in 2015. The condition of the
perlemoen abalone (Haliotis midae) stock,
targeted heavily by illegal fishing, continues to
deteriorate and remains overfished. Overall, 68
percent of the assessed stocks were fished within
biologically sustainable levels in 2015.

The total landings in the Mediterranean and
Black Sea reached a maximum of about 2 million
tonnes in the mid-1980s, then declined to a low
of 1.1 million tonnes in 2014 and showed a slight
recovery to 1.3 million tonnes in 2015. Demersal
resources such as hake (Merluccius merluccius),
red mullets (Mullus spp.), turbot (Psetta maxima),
common sole (Solea vulgaris), sea breams
(Pagellus spp.) and small pelagic resources such
as anchovy (Engraulis encrasicolus) and sardine
are overfished. Most stocks of sardinellas
(Sardinella spp.), deep-water shrimps
(Parapenaeus longirostris, Aristeus antennatus and
Aristaeomorpha foliacea) and cephalopods are
probably maximally sustainably fished to
overfished. The General Fisheries Commission
for the Mediterranean (GFCM) has recently
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launched a mid-term strategy to reverse the
overfishing and address other important threats
in the region, such as illegal, unreported and
unregulated (IUU) fishing and the effects of
climate change. In 2015, the area had 38 percent
of the assessed stocks at biologically sustainable
levels,® the lowest among all the statistical areas.

Total production in the Western Central Pacific
grew continuously to a new high of 12.6 million
tonnes in 2015. Major species are tuna and tuna-
like species, which contribute about 25 percent of
total landings. Sardinellas and anchovies are also
major species in the region. This area contributes
about 15 percent of global marine production.
Few stocks are underfished, particularly in the
western part of the South China Sea. The high
reported catches have probably been maintained
through expansion of fishing to new areas. The
tropical and subtropical characteristics of this
region and the limited data availability
complicate stock assessment, which involves
great uncertainties. Overall, 83 percent of the
assessed fish stocks in this area were fished at
biologically sustainable levels in 2015.

The Eastern Indian Ocean continues to show an
increasing trend in catches, reaching 6.4 million
tonnes in 2015. The monitoring of the status and
trends of stocks in the Bay of Bengal and
Andaman Sea regions is relatively uncertain
owing to data limitations. However, the analysis
of catch trends indicates that most stocks of
shads and coastal fishes (e.g. croaker, mullets,
catfish, hairtails) are probably fished at or below
the MSY level. Small pelagic resources, including
Indian oil sardine (Sardinella longiceps),
anchovies and squids, are probably maximally
sustainably fished to underfis