Chapterll. Capture Sheries

Writing team: Fabio Hazin, Enrique Marsch{@olLead member)
Beatrice Padovarkerreira(CeLead member)Jake RicéColLead member),
Andrew Rosenber@ColLead member)

1. Present statusand trendsof commercially exploitedfish and shellfishstocks

Production of fish from capture fisheries (Figure 1) and aquaculture for human
consumption and industrial purposes has grown at the rate ofp@r2centfor the past
half century from about 20 to nearly 160 million by 2012(FAO 2014)



Table 1. Marine capture fisheries production per country. From SOFIA (FAO, 2014).
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In 20112012, the top ten species (by tonnage) in marine global landings were Peruvian
anchoveta, Alaska pollock, skipjack tuna, various sarsjpecies, Atlantic herring, chub
mackerel, scads, yellowfin tuna, Japanese anchovy and largehead hamtaD12, 20
species had landings over a half a millions and this represented 38 per cent of the
total global marine capture production.



1.1 Regional Status

Significantgrowth in marine capture fisheries has occurred in the eastern Indian Ocean,
the eastern entral Atlantic and the northwest, western central and eastern central
Pacific over the last decadéut landings in many other regions have declined. Thus
even tlough overall landings have been quite stable, the global pattern is continuing to
adjust to changing conditions and regional development of fishing cagdeibje 2)

Table 2. Fishing areas and captures (from SOFIA, FAO, 2014)
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Anestimated 3.7 million fishing vessels ope&rat marine waters globall\68 per centof
these operate from Asia and 16er centfrom Africa. Seventy per



2. Presentstatus of smallscaleartisanal or subsistence fishing

The FAO definesmaltscale,artisanal fisheries as those that are household based, use
relatively small amounts of capitahd remainclose to shore. Their catch is primarily for
local consump



3. Impacts of capture fisheries on marine ecosystems

The effects of exploitation of marine wildlifeeve first perceived as a direct impact
primarily on the exploited populationthemseles These concerns were recognized in
the 19" and early 28 centuries(e.g, Michelet, 185; Garstang,1900 Charcot, 1911)
and began to receive policy attention the Stockholm FisherieSonference of 1899
(Rawadowski, 2002). In 1925, an attempt tlgally manage “marine industries” and
their impact on the ecosystems was presented before ltleague of Nations (Suarez,
1927), but little actionwas taken Only following WWII, with rapid increases in fishing
technolog, was substantial overfishing in thothe Atlantic and Pacific OceaGulland
and Carroz, 1968acknowledged Establishmenin 1946 of FAQ with a sectionfor
fisheries, provided an initial forum for global discussions of the need for regulation of
fisheries

Capture fisheries affecharine ecosystems through a number of different mechanisms.
These have been summarized many times, for example by Jennings and Kaiser (1998)
who categorized effects as:

(i) The effects of fishing on predatprey relationships, which can lead to shifts



with ecosystem considerations being added to targetcsgemanagement primarily in
the past twoto three decades.

If the exploitedfish stockcan compensate through increased productiigcausethe
remaining individuals grow faster and produce more larvaéth the increase in
productivity extracted by théshery, then fishing can be sustained. However, if the rate
of exploitationis faster than thestock can compensate for by increasing growth and
reproduction,then the removals will not be sustained and the stock will deckiedhe

level of the targetspecies, sustainable exploitation rates will result in the total
population biomass being reduced roughly by half, compared to unexploited conditions.

The ability of a given population of fish to compensate for increased mortality due to
fishing depends in large part on the biological characteristics of the population such as
growth and maturation rates, natural mortality rates and lifespan, spawning patterns
and reproduction dynamics.In general, slow growing loAyed species can
compensate for and th
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3.3  Ecosystem effects of fishindeed webs

Marine food webs are complex and exploiting commercially important species can have
a wide range of effectthat propagate through the food web. These include a cascading
effect along trophic levels, affting the whole food web (Casini et,a2008;Sieben et

al, 2011). The removal of top predators megsult in changes ithe abundance and
composition of lever trophic levels. These changes might even reach other and
apparently unrelated fisheriesas has been documented, for example, for sharks and
scallops (Myers et al2007) and sea otters, kelp, and sea urchins (Szpak et al., 2013).
Because of these cautexities in both population and community responses to
exploitation, it is now widely argued that target harvesting rates should be less than
MSY No consensus existsn how much less, but as information about harvest amounts
and stock biology is more uectain, it is agreed that exploitation should be reduced
correspondingly{(FAO, 1995)

The controversialconcept of “balanced harvesting” refers #ostrategythat considers

the sustainability of theharvest at the level of the entire food webeg for example,
Bundy, A., et al. 2005; Garcia et 2011, FAO2014). Rather than harveisig a relatively
small number of species at their singlpecies MSYs, balanced harvesting suggests
there are benefits to be gained lexploiting all parts of the marine e®ystem in direct
proportion to their respective productivities. It is argued that balanced harvesting gives
the highest possible yield for any level of perturbation of the food wéln the other
hand,the economics of the fishemnay be adversely affectkby requiring theharvest

of large amounts of lowvalue but highly productive stocks

3.4  Other ecosystem effects of fishingtatches

Fisheries daot catch the target species alone. All species caught or damaged that are
not the target are known as bgatch; these include, interlia, marine mammals,
seabirds, fish, kelp, sharks, mollusé&. Part of the bycatch might be used, consumed

or processedincidental catchput a significant amount is simply dasded(discardsht

sea. Globaldiscardlevels are estimated to have declined since the early 1990s, but at
7.3milliontonsare still high (Kellehe2005).

Fisheries differ greatly in thedliscardrates, with shrimp trawls producing by far the
greatestdiscardratios relative to landed catched target species (Tablg).
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Table 3. Discards of fish in major fisheries by gear type. From Kelleher, 2005.
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Very few tme serieshave been found that document trends loy-catch levels for
marine fisheries in general, or even foarticular fisherie®r species groupsver longer
periods Although both Alverson et al.1994) and Kelleher Z005) provide global
estimates ofdiscards



It documents the very great differences among fishe
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Figure 3. Distribution of discartty FAO statistical areas (numbers in bald FAO statistical areas
catches in tongs * Note: the high discard rate in FAO Area 81 is a data artefact. Source: Kelleher, 2005.

At the global levelcalls for action on bgatch and discards have been raised at the
United Nations General Assembly, including in UN@golutiors on sustainable
fisheries and at the Committee on FisheriksresponseFAO developed International
Guidelines on Bycatch Management and Reduction of Disctresewere accepted in
2011(FAOQO, 2011).

3.5 Ecosystem effects Gghing—



Avery large literature existsn habitat impacts of fishing geaxpertsdisagreeon both

the magnitude of the issue and the effectiveness of management measures and policies
to address the impacts. In the late 2008@gveral egert reviews wereconducted by

FAO and the @wvention on Biological Diversityn cooperation withUNEP. These
reports (FAQ 2007 2009 provide a recent summary of the types of impacts that
various types of fishing gear can have on the seafloor. Most dosions are
straightforward:

e Alltypes of gear that contact the bottom may alter habitat features, with impacts
larger aghe gear becomsheavier.

e Mobile bottom-contacting gear generally hadarger area of impact on the seabed
than static gear, and coaguently the impactsnay becorrespondingly larger.

e The nature of the impact depends on the features of the habitat. Structurally
complex and fragile habitats are most vulnerable to impacts, with biogenic features
such as corals and glass spongesjlydamaged and sometimes requiring centuries
to recover. On the other handmpacts of trawls on soft substratdé&ke mud and
sand may not be detectable after even a few days.

e The nature of the impacts also depends on the natural disturbance regime, with
high-energy (strong current and/or wave action) habitats often showing little
incremental impacts of fishing geavhereas areas of very low natural disturbance
may be more seveigaffectedby fishing gears.

e Impacts of fishing gears can occur at all ssalefishery operaons some of the
most desructive practices, such as drive nettitlynamite and poisons, although
uncommon,areused only in very smadleale fisheriegKaiser 2001)

All gear might be lost or discarded at sea, in particular piecegttihg. These give rise

to what is known as “ghost fishingthat is fishing gear continuing to capture and Kkill
marine animals even after it is lost by fishermé&ssessment of their impacts @ther a

global or local level is difficulhut the limited number of studies available on its
incidence and prevalence indicate that ghost fishing can be a significant problem (Laist
et al., 1999 Bilkovic et al. 2012

Quantitative trend information on habitat impacts generally not available Many
reports piovide maps of how the geographical extent and intensity bottom-
contacting fishing gear lva changed over timee(g.Figure 4 frontGilknson et al.2006
Greenstreet et a).2006). These mapshow large changes in the patterns of the
pressure, and aceoparyinggraphs show the percentagd area fished over aeries of
years. However, these are individual studiaad broad-scalemonitoring of benthic
communitiesis not available.Insights from individual studies need to be considered
along withinformation on the substrate types in the areas being fished to know how
increases in effort may be increasing benthic impactSurthermore the recovery
potential of the benthic biotahas been studied in some specific geographies and
circumstances but broadly applicable patterns are not yet cleay.,Steele et e.py u
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Figure 4. Distribution of trawling effort in Atlantic Canadian waters in 1987 and 2000, based on data of
bottom-trawl activity adjusted to total effort for <150 t. From Gilkinsziral, 2006.

Even without quantitative data on trends in benthic communities, however, marine
areas osed to fishinghave increased Mews differ on what level of protection is
actually given to areas that are labelled closed to fishing, buhe trend in increasing
area protection is not challenged (c.f. CBD12;Spalding et al.2013). Moreoverthe
sizeof the areasbeing closed to fishing that aret already affectedy historical fishing



Processing methods might significantly reduce the lead and cadmium contents of fish
(Ganjavi et aJ. 2010) and presumably those of other contaminants, whose
concentrations generbftincrease with size (age) of fish (Storelli et 2010)

Some species of fish might be toxic (venomous) on their own, suspexses of the
genus Siganusand Plotosusin Singapre, which are being culled to reduce their
presenceon beaches (Kwik, 2012) and Takifugu rubrifagu) whose properties are
relatively well known such that it is processed accordinglyofigxiang et al., 2011)
However in extreme situationshuman conamption of the remains of fugu processing
resulted in severe episodes (Saiful Islam eal11).

Fish, musselsshrimp and other invertebratesmight become toxic through their
consumption of harmfulalgae, whose blooms increased due ttimate change,
pollution, the spreading of deathypoxic/anoxicgonesand other causes

Harmful algal blooms are often colloquialgown as red tides. These blooms are most
common in coastal marine ecosystems but also the open ocean might be affected and
are caused bylooms of microscopic algae (including cyanobacteria). Toxins produced
by these organisns are accumulated by filtrators that become toxic for species at higher
trophic levels, includinghan. Climate change and eutrophication are considered as part
of a com



5. lllegal, unreported and unregulated (IUU) fishing

TheFAO International Plaof Action for IUU fishinFAO 200) defines IUUishingas:

- lllegal fishing refers to activities conducted by national or foreign vessels in waters
under the jurisdiction of a State, without the permission of that State, or in
contravention of its laws and regulations; conducted by gkssflying the flag of States
that are parties to a relevant regional fisheries management organization but operate in
contravention of the conservation and management measures adopted by that
organization and by which the States are bound, or relevantiprans of the applicable
international law; or in violation of national laws or international obligations, including
those undertaken by cooperating States to a relevant regional fisheries management
organization

- Unreported fishing refers to fishing tagties which have not been reported, or have
been misreported, to the relevant national authority, in contravention of national laws
and regulations; or undertaken in the area of competence of a relevant regional
fisheries management organization whictave not been reported or have been
misreported, in contravention of the reporting procedures of that organization

- Unregulated fishing refers to fishing activities in the area of application of a relevant
regional fisheries management organization that are conducted by vessels without
nationality, or by those flying the flag of a State not party to that organization, or by a

fishing entity, in a manner that is not consistent with or contravenes the conservation

and management measures of that organizationin areas or for fish stocks in relation

to which there are no applicable conservation or management measures and where
such fishing activities are conducted in a manner inconsistent with State responsibilities
for the conservation of living marine r@srces under international law.

Notwithstanding the definitions above, certaforms of unregulated fishing may not
always be in violation of applicable international law, and may not require the
application of measures envisaged under the Internationah Bf Action(IPOA)FAO
considers 1UU fishing be a major global threat to sustainable management of fisheries
and to stable soci@conomic conditions for many smaltale fishing communities. i§h
illegalfishing not only undermine responsible fishees management, but also typically
raises concerns about working conditiorad safety






these effects on the resources will be “mild” or “severe” will require prudent fisheries
managementthat is precautionary enough to be prepared to assist fishers, their
communities and, in general, stakeholders in adapting to the social and economic
consequences of climate change (Grafton, 2009).

Smallscale, artisanal fisheries are lik¢o be more vulnerable to the impacts of climate
change and increasing uncertainty than laggale fisheries (Roessig et al. 2004). While
smallscale fisheries may be able to economically harvest a changing mix of species,
varying distribution patterng&nd productivity of stocks may have severe consequences
for subsistence fishing. Further, the value of sreedlle fisheries as providers not only

of food, but also of livelihoods and for poverty alleviation will be compromised by direct
competition with largescale operations with access to global markets (Alder and
Sumaila, 2004).

The data clearly indicate that the amount of fish that can be extracted frmtorically
exploited wild stocksis unlikely to increase substantiallffomeincreaseis possiké
through the rebuilding ofdepleted stocks, a central goal @Sheries management
Current trends diverge between wealksessed regions showing stabilization of fish
biomass and other regions continuing to decl{li¢orm and Branch, 2012).

In Europe, North America and Oceanmagajor commercially exploited fish stocks are
currently stable, with the prospect that reduced exploitation rates should achieve
rebuilding of the biomass in the long term. In the rest of the world,
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