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i) Introduzione alla gestione dello sfruttamento delle risorse alieutiche, problematiche generali, stato delle
risorse, targets internazionali.

ii) Massimo rendimento sostenibile, sforzo di pesca, mortalita da pesca, costi, rendimento economico. esercizi

iii) (continua) Massimo rendimento sostenibile, sforzo di pesca, mortalita da pesca, costi, rendimento
economico. esercizi

iv) Le specie ittiche: crescita, riproduzione, mortalita: esercizio modelli e dati.

v) Stock assessment basi: dalla cohort analysis e virtual population analysis ad oggi (esercizi).
Le attivita di pesca: selettivita, catturabilita, impatto sugli habitat. Dati fishery dependent e fishery
independent per la gestione: uso, limitazioni, problematiche.

vi) Pesca e interazioni con altri fattori: approccio multispecifico integrato. Modelli di ecosistema per la gestione
della pesca: Ecopath with Ecosim (esercizio EwWE). Sintesi problematiche, approcci, limitazioni, gaps e aree di
sviluppo

vii) Prodotti ittici da acquacoltura: sistemi di produzione, problematiche generali, sostanibilita, soluzioni.
Gestione integrata pesca e acquacoltura. Target di pesca sostenibile, approcci alla gestione, problematiche: il
caso del mediterraneo. Gestione spaziale della pesca, essential fish habitats, regolamenti comunitari ed

internazionali. Sforzo di pesca, gestione dello sforzo di pesca, misure tecniche, misure economiche. www.ecopath.org
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i) Introduzione alla gestione dello sfruttamento delle risorse alieutiche,
problematiche generali, stato delle risorse, targets internazionali.

Importanza dello sfruttamento delle risorse alieutiche
Perché e necessario gestire lo sfruttamento (problematiche)

Problematica generale: open access, rinnovabilita, sostenibilita
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OPEN

ACCESS

Exercise 1) A box of 12 candies in a classroom at
school of 24 children that can be accessed freely

Will it last?
How much?
Each child will have a candy?

Exercise 2) The box of candies in a classroom at
school that can be accessed freely but ...

... if at least 6 candies will remain after 5 minutes
other 6 candies will be given. This can be repeated.

Will it last?

How much?

Each child will have a candy?

What childern need to do to have candies forever?
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Thomas Huxley, president of the Royal Society, 1883 at

the Opening of the International Fisheries Exibition

[...] It is doubtful whether any branch of industry can lay claim to
greater antiquity than that of Fishing. [...] The supply of food is, in
the long run, the chief of these interests. [...] it is satisfactory to
reflect that the sea which shuts us in, at the same time opens up
its supplies of food of almost unlimited extent.[...] The produce of
the sea around our coasts bears a far higher proportion to that of
the land than is generally imagined. [...] | have no doubt whatever
that some fisheries may be exhausted. Take the case of a salmon
river, for example..... [...]. Does the same reasoning apply to the
sea fisheries? [...] | believe that it may be affirmed with confidence
that, in relation to our present modes of fishing, a number of the
most important sea fisheries, such as the cod fishery, the herring
fishery, and the mackerel fishery, are inexhaustible.][...]
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Importance of the ocean is increasingly feeding humanity

Per capita consumption of aquatic products grew from 9 kg in 1961 to more than 20 kg in 2020.
Linear growth of per capita seafood consumption, linear world population growth: non linear growth of
yearly seafood consumption.

Source: FAO - State of World Fisheries and Aquaculture, SOFIA (2022)
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Microsoft Game DVR

Fish and seafood consumption per capita, 2019 - Google Chrome




Will the ocean feed humanity?

Looking at the contribution of fish and
seafood to animal protein in the human
diet, reveals the importance of seafood for
several developing countries.

Therefore, not only seafood contributes to
feed humanity but it is of fundamental
importance to feed populations of some
low income countries.

Source: FAO - State of World Fisheries and Aquaculture, SOFIA (2022)
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What origin for seafood? Looking at the world capture and aquaculture production, however, one
note an increasing contribution of aquaculture through time, that therefore
explain the increased role of the seafood as commodity in developed

countries
World capture and aquaculture production

Source: FAO, SOFIA (2022)

It is also evident that
fisheries production is
not growing at all since
the 90s, this despite
improvements in
technology and fleets
capabilities to reach any
place in the ocean.

Regulation-based limits?
Natural productive
limits?

Or something else?
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Fisheries in countries well developed and under development: differences

Trends of marine capture reveals that nowadays we catch less than in the 90s in temperate areas,
upwelling and EU Mediterranean countries. Tropical areas and non developed countries landings are
iIncreasing...

Scope for improvement....

Trends of Marine capture production in
three main categories of fishing areas.
Source: FAO, SOFIA (2022)
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Dynamics of catches in Mediterranean Sea

Catches from fully developed
fisheries and under
development fisheries
demonstrate large
differences also within the
same basin

Colloca, Scarcella, Libralato (2017)
Recent trends and impacts of
fisheries exploitation on
Mediterranean stocks and
ecosystems. Front. Mar. Sci.
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Sustainability

 Sustainability derive from «sustainy»
» Environmental sustainability indicates the limits within which the

anthropic activities are sustained by nature.

Sustainable exploitation: satisfy the needs of today without compromising
the capability of next generations to satisty their needs (Bruntland 1987).

It is not only a question of quantity but also of quality and velocity of
human activities

Sustainable exploitation? Level of exploitation that can sustain the socio-
ecological system now and in the future.
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Worldwide and Mediterranean status of stocks

Global trends in the status of the world’s marine GFCM-FAO (2022) The State of Mediterranean and Black
fishery stocks. Source: FAO, SOFIA (2022) Sea Fisheries.

Overfished stocks are increasing worldwide; in the Mediterranean the number of overexploited
stocks is stabilized at an impressively high proportion (nearly 75% overexploited)
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Overfishing

Catching too much fish for the system to support leads
to an overall degradation to the system.

According to organisations and governments:

*The practice of commercial and non-commercial fishing
which depletes a fishery by catching so many adult fish
that not enough remain to breed and replenish the
population.

« when fishing exploitation exceeds the carrying
capacity of the system.

Fishing with a sufficiently high intensity to reduce the
breeding stock levels to such an extent that they will no
longer support a sufficient quantity of fish for sport or
commercial harvest.

There are more and bigger fishing vessels than ever before

The biggest
vessels catch

65%

of all fish,
but only employ

4%

of fishers

But productivity — the amount of fish they catch per ship — has never been lower

There are fewer fish in the sea than ever before

Percentage of high seas fished in each year | Percentage of species exploited, overexploited or collapsed
i1950 {1980 { 2006 !

* Caloulations based on Pauly, D. 2006. Msjor trends in small-ccale marine fisheriss, with emphasis on develioping countries, and some imphications for the social sciences. Maritime Studiss (MAST), 4 (2)
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Status of stocks around the world: improving in several areas where intense fishing
management is carried out since long time

Hilborn et al., PNAS, 2020
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The Mediterranean Sea

Routinely done stock
assessment started relatively
late in Mediterranean Sea
(around 2007) and the
situation is improving but still
overexploitation level is very
high and domininating

GFCM-FAO (2022) The State of Mediterranean and Black
Sea Fisheries.
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Schematic general dynamic of exploitation
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The history of exploitation
by fisheries of several
stocks worldwide show
similar kind of dynamics of
the socio-ecological-
economic system which
represents fisheries and
the stock.

Note that allowing
uncontrolled development
result in several
drawbacks: in the period of
collapse ecological and
economic issues

From Hilborn & Walters (1992)
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Example: Cod collapse and moratorium

A
CANADA *

Atlantic cod
Gadus morhua

Fishing for cod (Gadus morhua) at Grand Banks
was an historical profitable activities. After the
development of steam vessels, several countries
other than Canada and US started to fish there.
Factory trawlers from Britain and the Soviet Union
began to appear on the Grand Banks in the mid-
1960s, followed by others from Spain, Romania,
France and West Germany...

In 1992 was introduced a moratorium; several
cascading effects in the ecosystem due to the lack
of top predator; Atlantic cod is recovered in eastern
Atlantic but it is still recovering on western coasts....
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Catches per
unit effort

Schematic general dynamic of exploitation of an invasive species
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also a combination with
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Modified From
Hilborn & Walters (1992)
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Example: Ruditapes philippinarum in Venice Lagoon

The alloctonhous bivalve Ruditapes philippinarum
was introduced in 1983 in the Venice lagoon to
increase fisheries opportunities. It spreads well and
during the 90s started an intensive uncontrolled
exploitation. By the end of the 90s (1998-99) the
Venice lagoon alone was extimated to produce 40
000 t/y per year of clams (more than 50% of the
whole italian production). Then by 2012 the catches
went down to less than 2000 t/y and never

recovered.
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Libralato et al., 2002; 2004; Solidoro et al., 2010
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Effects of fishing (1): depletion of species to extremely low biomasses

Historical fishing for
Atlantic cod
Gadus morhua

Combined with ancillary fishery documents, these logs provide a solid,

reliable basis for stock assessment. Based on these data we estimate a biomass for cod
of 1.26 x 106 mt in 1852 — compared with less than 5 x 104 mt of total biomass today. In
the current policy debate about rebuilding depleted fisheries and restoring marine
ecosystems, it is important to recognize that fisheries for key commercial species like

Rosenberg et al., 2005 cod were far more productive in the past.
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Effects of fishing (2): local extirpation

Angelshark
(Squatina squatina)

common

common common

Angular roughshark
(Oxynotus centrina)

Sharpnose sevengill
shark
(Heptranchias perlo)

Bottlenosed skate

- common common common
(Rostroraja alba)

Blue skate
(Dipturus batis)
Tope shark

. common
(Galeorhinus galeus) -

Sturgeon
(Acipenser sturio)

Dusky grouper
(Epinephelus rare rare
marginatus)

Some species (especially elasmobranchs) were common in
Adriatic sea up to the 50s: these species are now considered
locally extinct

common common

common common common

common common common

Fortibuoni et al., 2010
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Edangered
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Endangered
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Critically
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(canesca)

Angelshark
gualo angelio)

Blue skate

fdzza bavosh)
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Effects of fishing (3):
«fishing down the food web»

Fishing down the food web is the process
induced by fisheries on the communities of a
given ecosystem: “having depleted the large
predatory fish on top of the food web, turn to
increasingly smaller species, finally ending up
with previously spurned small fish and
invertebrates”

Prof. Daniel Pauly
(UBC, Canada)
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Effects of fishing (3): «fishing down the food web»; global and local

At global level

The mean trophic level of the species
groups reported in Food and Agricultural
Organization global fisheries statistics
declined from 1950 to 1994. This reflects
a gradual transition in landings from long-
lived, high trophic level, piscivorous
bottom fish toward short-lived, low trophic
level invertebrates and planktivorous
pelagic fish. (Pauly et al., 1998).

<
<

At local level

The mean trophic level of the catches in
Chioggia’s fleet (in the Northern Adriatic
Sea; one of the biggest in Italy) declined
considerably from 1945 to 2018 together
with large fish and elasmobranches
(Fortibuoni et al., 2017)

v
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Effects of fishing (4): decline of species fish size

By selectively target larger individuals, fisheries tend to impact the average size of the marine populations, by
selecting smaller and smaller individuals.

Robinson et al., Global Change Biology, 2016
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Effects of fishing (4):
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Effects of fishing (5): removing large individuals imply reduction of the reproductive
capacities of the species

Reproductive output (eggs) is non-linear
increasing function of weight (hyper-allometric).
Therefore a large individual (large spawners)
have much more reproductive potential than
several small ones.

Barneche et al (2018). Fish reproductive-energy output increases
disproportionately with body size. Science, 360(6389), 642-645.
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Uncontrolled fisheries goes everywhere today  Expansion of fisheries (see www.globalfishwatch.org)
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Uncontrolled fisheries goes everywhere today  Expansion of fisheries (see www.globalfishwatch.org)
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Worldwide depletion of large predatory fish

Myers and Worm (2003). Rapid
worldwide depletion of predatory fish
communities. Nature.
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i) Introduzione alla gestione dello sfruttamento delle risorse alieutiche,
problematiche generali, stato delle risorse, targets internazionali.

Importanza dello sfruttamento delle risorse alieutiche
Perché e necessario gestire lo sfruttamento (problematiche)

Problematica generale: open access, rinnovabilita, sostenibilita

i) Massimo rendimento sostenibile, sforzo di pesca, mortalita da pesca,
costi, rendimento economico. esercizi
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