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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.
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Production of seafood is stagnant from wild fisheries while . .
aquaculture is growing at worldwide scale: is farming a i

. A A
sustainable solution? . /\/V VWA
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Notably aquaculture is in large part from inland
(freshwater) production that grew continuously. It is also
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SOURCE: FAQ.

Although aquaculture is still a growing sector
the growth (in terms of production) is

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

M Finfish — Finfish — marine M Crustaceans — Crustaceans — Molluscs [l Other aquatic M Algae | Owe rl n g I n a | | C O n t I n e nts .
inland and coastal inland coastal animals
aquaculture aquaculture aquaculture aquaculture

NOTES: Data exclude shells and pearls. Data expressed in live weight equivalent.

SOURCE: FAQ. World capture and aquaculture production

Source: FAQ, State of world Fisheries and Aquaculture (SOFIA), 2022
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(1) Extensive farms

Aquaculture from extensive farms use natural highly productive
environments (coastal lagoons and deltas) as nursery and fastening areas
for some marine-breakish species (Sparus aurata, Dichentrarchus labrax,
Anquilla anguilla, Mugil spp., Liza aurata, etc). These species when they
are juveniles go into the lagoon systems and are trapped there for growing
there taking advantage of a protective and productive environment. Usually
feeding and recruitment is naturally controlled.

Some issues:
Low productivity; Dependent on natural recruitment; high costs of maintenance
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(2) semi-intensive farms inshore/offshore (filter feeders) Semi-intensive farms are
i based on natural feeding of
’ species in which the
recruitment is controlled by
farmers (placement of
juveniles).
Typical system for example for
farming filter feeders off-shore
(Mytilus spp, Ostrea spp).

Strongly dependent on
oceanographic natural
variability on currents and
waves, on temperature,
productivity but also esposure
to harmful algal blooms or
toxins.

Some issues:
Correct Placement (MSP)

Exposure to weather conditions
Exposure to toxicant from water

@ OG S Gestione delle risorse alieutiche —S. Libralato




(3) intensive farms inshore/offshore (fish)

Can be completely inshore or offshore and it is
characterized by complete dependence from
farmers for both recruitment (fingerlings) and
feeding.

Several species (the most important ones
usually) are grown in this way of farming
(seabream, seabass, salmon, etc)

Strongly dependent on the availability of the
reproductive adults or of the fingerlings, the
process is usually very controlled from
conditions in the ponds/cages to feed provided.

Some issues:

Correct Placement (MSP)

Feed & faeces dispersal
Exposure to weather conditions
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Can be completely inland for better
controlling the whole productive
cycle from eggs to adults.

Strongly dependent capabilities to
keep controlled the recyrculating
water

Some issues:

Marine water inputs
Used water discharge :
Environmental conditions
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Naylor et al., 2021, Nature
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The future is intensive aquaculture: growing over time and with high efficiency.

Generally it is well highlighted the great Efficiency of aguaculture farmed species: far more efficient that
terrestrial farmed species, but care need to be placed in a proper evaluation (e.g., water).

Naylor et al., 2021, Nature

Table 1| Wild fish used in aquaculture feeds for 11 commonly farmed fed fish and shellfish

Farmed fish and Total Percentage Average Percentage Percentage Percentage Net wild FIFO®in
crustaceans® production produced with  FCR® fishmealinfeed fishmealinfeed fish oilin feeds fish used 2017
(kilotons)? compound feed (wild) (trimmings) (wild) (kilotons)
(by weight)?

Fed carps 13,986 57 1.7 0.4 0.6 0 0 0.02
Tilapia 5,881 92 1.7 0.5 1.5 0 0 0.03
Shrimp 5,512 86 1.6 5 5 2 3,034 0.82
Catfishes 5,519 81 1.3 0.5 1.5 0 0 0.02
Marine fish 3,098 80 1.7 8 6 3 2,528 1.25
Salmon 2,577 100 1.3 6 6 6 4,020 1.87
Freshwater crustaceans 2,536 60 1.8 5 7 1 548 0.43
ODF fish 2,491 43 1.7 3 8 2 728 0.38
Milkfish 1,729 55 1.7 2 0 0 0.07
Trout 846 100 1.3 5 4 6 1,320 1.82
Eel 259 100 1.5 25 10 5 389 298
Total 44,424 12,566 0.28

aCategories from Tacon®, Table 4. ODF, other diadromous and freshwater fish. The calculations by the authors are based on data from the following sources: production, share of production and
FCR were obtained from the FAO? and Tacon?; inclusion of fishmeal and fish oil data were from the National Resource Council report on Nutrient Requirements for Fish and Shrimp®*, Naylor et al.*,
and Ytrestayl et al.%%; and analyses of fish trimmings in fishmeal were from Green (SeaFish)* and Leadbitter*. We use conservative estimates of 24% fishmeal and 10% fish oil recovery from wild fish.
PFCRis defined as the estimated average species-group economic FCR (total feed fed/total species group biomass increase). Economic FCR (also known as EFCR)**>*° is defined as total feed fed/
total species group biomass increase and includes waste, escapes and other non-ingested feeds™.

°FIFO, wild fish inputs to fed fish output.
See Extended Data Table 3 for more information.

RNV,
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The future is intensive aquaculture: growing over time and with high efficiency.

Generally it is well highlighted the great Efficiency of aquaculture farmed species: far more efficient that
terrestrial farmed species, but care need to be placed in a proper evaluation (e.g., water).
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The high feed conversion (kg of feed given/ kg weight
gain) fish are proposed to have exceptionally high
efficiency, partially due to misconsidering the proportion
of water (in feed and live weight of the fish)
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Considering retention of proteins and
calories the fish and terrestrial species
show a more similar range of variability

Fry et al., 2018
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UTILIZATION OF FISHMEAL AND FISH OIL

Use of fishmeal-fishoil

FISHMEAL

A part of the wild fish capture (approximately 10%) is used
as fish meal or fish oil with increasing interest for the "

farming in the last decades, that also lead to increase in
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Source: FAO, State of world Fisheries and Aquaculture (SOFIA), 2022

' Mainly pet feed.

2 Pet food, biofuel, cooking oil in Viet Nam.
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Issues in
aquaculture

Environmental Risks

of Marine Aquaculture

DRUGS
| antibiotics

hormones
anesthatics

pigments

vitamins

made from olly fish, such as
anchovies and mackre!

HERBICIDES
controls algae growth
on netpens

Disrupt trophic balances

aoueisisd!
sonolgnuv

Brana et al., 2021 FMARS
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Integrated multitrophic aquaculture and

diversification of agquaculture products OUT | Water  SEA IN
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Brana et al., 2021 FMARS
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A sustainable solution: avoid «dragon for dinner»!

Transfer efficiency = 10%

4 -

:
Balanced consumption across the 2
trophic levels: comsume proportionally E
higher quantities of lower trophic level = 2
organisms. This is particularly true for
the aquaculture products (farming of
low trophic levels) but regards also wild 1 J PPR=500

catches: «balanced exploitation»
proportional to production at each
trophic level (Garcia et al., 2015 IUCN)
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Farmed fish and
crustaceans
(14 Mt (10 Mt))

Targeted marine
_capture fisheries
' (82 Mt (63 Mt))

Low income
* Nutrition security

High income >
* Certified or rated =
seafood for

sustainability
and health Farmed seaweed Farmed molluscs

(31 Mt (12 Mt))

All income levels

* Healthy source of
animal protein and
micronutrients

Marine

Persistent stressors to
aquatic food systems

e Pathogens, parasites
and pests

e Climate change and ocean
acidification

e Harmful algal blooms
* Pollution

Naylor et al., 2021, Nature

Key areas for governance

Spillovers between and

within sectors

e Technology transfer from
agriculture and livestock
farming to aquaculture

Negative externalities

e Land: Land-use change,
biodiversity loss, GHG
emissions, nutrient and
chemical wastes and/or
effluent (pollution), and
antibiotic and antimicrobial
resistance

e Oceans: Habitat change,
biodiversity loss, GHG
emissions, nutrient and
chemical wastes and/or
effluent (pollution), and
antibiotic and antimicrobial
resistance

Positive externalities

e Oceans: Ecosystem
services (for example,
nutrient uptake and habitat
from mollusc and seaweed
farming)
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Fisheries management action options

Fisheries are managed by controlling either the _ number of

vessels, seasonal closures) or the OUTPUT (for example, catches), or using other technical

measures
C(e) = E@)- B(t) = q -E@ - B(®)
Management options

"LIMIT TO NUMBER OF FISHING VESSELS, DIMENSIONS AND POWER (LICENCES)
_LIMIT TO CATCH (TAC)

TIME CLOSURES (BIOLOGICAL AND TECHNICAL)

-MINIMUM LANDING SIZE

TECHNICAL MEASURES (GEAR PROPERTIES)

-SPATIAL RESTRICTIONS(COASTAL AREA, MPAs, ARTIFICIAL REEF, Etc.)

JRveLeeS
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Status of european stocks

Stocks in European seas are under same
control and management structure, although
sounthern European countries started later
with an organized stock assessment (2007).

Moreover while Mediterranean fisheries are
managed mainly through technical measures
and control of input (effort), the northern
european Seas are managed in several cases
using control of output (quota system).

The quota system, however, to be practicable

needs high quantitative knowledge and
monitoring of the stocks (stock assessment)

Fernandez et al., 2017
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Development of fisheries Management actions worldwide Implementation history of

a {0 Feseoeeoeomereemereeeoeeeeeemeeiereeeeeeeeemeeeeeeeseeeeieeeeeeeeeeeeeeeseeeseeoeeees fisheries management measures
n = 288 stocks R —,:: Stock-level measures: for assessed stocks, showing
,’ ,’ e Rebilding plan steady increases globally over
the Rast half century.

------------------------ Scientific survey
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=====|ndividual quotas

0.6 - /
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Proportion of stocks with measure implemented

| | I I
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Year Melnychuck et al., 2021. Identifying management actions that
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promote sustainable fisheries. Nature sustainability
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Development of fisheries Management actions worldwide

Proportion of stocks in region with management measure implemented

B - .
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Stock-level National/international-level

Rebuilding plan management intensity management intensity

United States, west coast
Canada, west coast

Canada, east coast

United States, Alaska

South Africa

Australia

United States, northeast

Europe (non-EU), northeast Atlantic
Japan

Tuna RFMOs

United States, southeast (21)

New Zealand (23)

Europe (EU), northeast Atlantic (18)
Russia, east coast (3)

South America (12)

West Africa (7)

Europe, Mediterranean/Black Sea (20)

20)
17)
12)
22)
14)
17)
33)
10)
24)
22)
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| | | | | | | | |
1960 1980 2000 1960 1980 2000 1960 1980 2000
Year

Implementation history of fisheries management measures for assessed stocks, showing steady increases globally over the past

half century. But not hevenly distributed across areas.

Melnychuck et al., 2021. Identifying management actions that
promote sustainable fisheries. Nature sustainability
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Exclusive Economic zones

e
T
o

(continental shelf)

International waters
(outside Territoral sea)

Boundary Type oy

- ical Ml . 1 .

Eviail p— UNCLOS (United _ _
Mecianline - ez : , Nations Convention Exclusive Economic Zone

on the Law of the (200 nautical miles)
Sea)

J cint regime Jointregime [FEE N _
— Contested Contested = Exclusive Econoric Zones

Dr. Jean-Paul Rodriaue. Deot. of Global Studies & Geoaraohv. Hofstra Universitv

Contiguous zone T
- If the exclusive economic zone (EEZ) is defined (declared and ratified to (12 nautical miles)|

UNCLOS; since 1982): also the fisheries resources are of the country on the Territorial sea
shores
- up to the continental shelf: the bottom and the organisms that live on the
bottom can be exploited by the country; Baseline
- outside 12 NM: international waters free to pass; (mean low water mark)
- Contiguous zone: some restrictions to
- Territorial waters: up to 12 NM from the coasts: complete soverhegnity by
the country on shore;

Internal waters/

Land
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e increasing ¢

Lophelia reef off
Capo Santa Maria
de Leuca

Agreements for defining fisheries management areas worIdW|de

Protecting vulnerable marine ecosystems (i.e., areas of the ocean floor oy
where habitat-forming animals such as deep-sea sponges, stony corals,

etc..) & essential fish habitats (where fish lives and reproduce).
Forbidding bottom fishing or providing other frameworks for controlling

the access to fisheries.

East of
Adventure Bank

' The Erastosthenes
Seamount

I:l Deep-water FRA

[ FRAs protecting essential fish habitats West of Gela

FRAs protecting deep-sea sensitive habitats, Basin
I:l Eastof Malta

including vulnerable marine ecosystems

The Nile delta area
Bank cold hydrocarbon
seeps

GFCM-FAO (2018) The State of Mediterranean and Black Sea Fisheries.

In the Mediterranean sea it is forbidden to fish with
trawling in areas with depth greater than 1000m (in
discussion to adopt 800m).

Some exceptional fish habitats are also protected.

One of the largest fisheries restricted area is in the
Adriatic Sea (Pomo pit, since 2017).

Pacific
Ocean

Atlantic H
Pacific Ocean y
Ocean

FAO, State of world Fisheries and Aquaculture (SOFIA), 2022

Bottom fishing areas VME closed areas Other access regulated areas . . .
O O https://www.fao.org/in-action/vulnerable-marine-
ecosystems/vme-database/en/vme.html

NOTES: RFMO = regional fisheries management organization; VME = vulnerable marine ecosystem.
SOURCE: VME Database: FAO. 2021c. Vulnerable marine ecosystems. In: FAO. Rome. Cited 11 November 2021. www.fao.org/in-action/vulnerable-

marine-ecosystems/en
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Quantitative tools to support improved management: set best protected/managed areas

areas where multiple species have their hotspots. Values in the figures refer to the
number of species having their hot spot in the grid cell (6x6km).

Trawl
survey
dataon &
species .
abundance

3N

3D
oceanographic
variables

Bl Cooeric s

-~

I

models
ntegrating da

Latitude

2018

Fishing
vessel
position

S Panzeri et al., 2023 Fish and Fisheries
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Quantitative tools to support improved management: set best protected areas

kg_km2

600
400
200
0

Trawl survey
data on
species

abundance”
(once per
year)

43°N-

419N+

39°N

3D :
oceanographic |{i 1
variables i

Bl oo

-~
| \
n

Fishing
vessel
position

]

¥
h Y S

Match/mismatch

46°N

between adult
aggregation and
juvenile aggregation *
areas as maps to
upport selective
fiSheries.

5°N

44°N

Ensamble of
models
Integrating data

40°N

39°N

20°E  12°F 14°E 16°E

long

12°E 18°E

Fish area

N O O ) Panzeri et al., 2023 Fish & Fisheries
New technologies and tools can make this
UNIVERSITY more effective and more accurate!

OF TRIESTE

@ OG S Gestione delle risorse alieutiche —S. Libralato



Increasing selectivity not changing gear but changing area of exploitation

Differenza tra aree di aggregazione adulti e 45N
aree aggregazione giovanili: 44°N]
In red the areas with prevalence of adults
byspecies

In blues the areas with prevalence of 40°N]
juveniles by species 30°N{

European hake Red mullet Norway lobster

46°N

43N]

LN

42°N 1

41°N |

TP
L ——

&

Blackbellied angler
N

Rose shrimp

Common Sole
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g
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m Y

£
L
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Management of fisheries Other suggestions

The theory of fisheries Vo l
management involve Fisheries
interactions among scientists administration
that provide assessment and

raccomandations to policy

makers; these transfer A
management actions to

, _ raccomandations Management actions
fishermen; theoretically these Annual
one provide information useful cycle
to scientists V
scientists e — fishermen
t 0t Data
other data Fishery dependent data

Fishery dependent and independent data Courtesy: S. Raicevich
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Scientific Data : oceanographic variables Copernicus Grid:

For each

- month D
Physical and biogeochemical datasets were developed within the Copernicus Marine - year r —
Environment Monitoring Service (CMEMS, https://marine.copernicus.eu/access- - Variable i T
data) and covered the available time series of data with a spatial resolution of -dept? JE.J R N
1/16°(approx. 6x6 km). These information are 3D! - 1/16° (~6km) e }v p 1,?“\,_;_*
] Time
A &7 o
v
o= %S

-
-l y
p y e
e Y
a y

45°N 1

43°N1 Temperature: surface & bottom in degC
©
Dissolved molecular oxygen(dox): millimolm-3
41°N+
Nitrate (nit): millimolm-3 (mean)
39°N - Phosphate(pho): millimolm-3 (mean)

Salinity: 1e-3 (mean)
pH (mean)

Particulate Organic Carbon mg/m3 (mean)

Chlorophyll (CHL): milligramm-3 (mean until 200m)
J g?%\;{EIgg’IFT]:ZY @ OGS Gestione delle risorse alieutiche —S. Libralato Phy &




Fishery independent data @

OTB Beam trawl = TBB *  Eachpointis a haul location, let’ say a fishery
survey conducted in that ‘site’ (haul)

Bottom Otter trawl =

. Data for all years (1994-2018 for MEDITS) and
2005-2018 for SOLEMON only for Northern
Adriatic).

. From each point we obtained a index of number
of individuals per km? or kg for km?
(standardized data).

45°N

41°N+

‘ European hake, M knd
39°N s
deep rose shrimp, \ e
1000

red mullet, 0
Common sole -

Norway lobster, _ _ "
Mantis shrimp, o 1000
anglerfish, _ ® 2000
< 2 Cuttlefish : o

European horse S

mackerel,

southern squid. 29
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Effort - fishery dependent variable Bottom Otter trawl = OTB 2018

» Effort data derived from Vessel Monitoring System (VMS) by gear: OTB and TBB.
From tracks of vessels it is possible to reconstruct where effective fishing was
carried out. Knowing the size of the vessel these data can support determination
of swept area

Data sources VMS

OTB (Bottom otter Trawl)

Gears TBB (Beam Trawl
Kw*hour/cell
Unit (Each year)

Log Effort
Bo.15
.28
242
~3.55
469
5.82
696
[ 8.09
o3
1037

.

Kw*hour/cell/year ' }

/g, UNIVERSITY
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8 OFTRIESTE @ OG S Gestione delle risorse alieutiche —S. Libralato



Management of fisheries in the Mediterranean Sea

The management system, however, can be it _ — . |
relatively complex for the presence of several § P Data i Advice to

actors: European l;a_l_l _ :,:.':._ e : = European

National Countries
institutes

Scientific Advices

(i)  The Food and Agriculture Organization
(FAO) with its own Regional Fisheries

Management Organlzatlon (RFMO),the — : Jscienﬁﬁc Advisory Committee 1:'5||"|o S . | Compliance P_'--SE‘ESH’-‘(I‘II |
GFCM (General Fisheries Commission for s s o aae o i2herios ;
the Mediterranean and Black Sea) [emit il - Small polagic 0 Do ohiog
. ) . i Fastarn BEMearsal — — at the
binding reccomandations], as well as its Ut i - Workshop on simulation of management Proposals by Member JuS—
H H H H H H Countries |neasur.l-_'5 States (national -
Scientific Advisory Committee on Fisheries Eatiseal 4ok it authorities)
(SAC) [stock assessment & scientific _ .
independent advice] and regional projects. WAooy e s el
dMed) Black Sea countries
- Subregional Group on Stock
(i)~ the European Commission (EC) and its J— - alod Thohbie AGNGS ca i ; ;
. . < : EEy : Scientific Advisory Committee

commission dedicated, DG MARE rranea on Aquaculture
[implementation of EU marine policies] and institu e i
its bodiies (i.e., STECF and JRC) [stock — s it
assessment & scientific independent
advice]

(iv) fisheries and NGOs associations coordinated by the MEDiterranean Advisory Council

(iiiy the national authorities [implement (MEDAC) which is representing the whole fisheries sector and other interest groups (such as

regulations emitted by GFCM and EC/DG environmental organizations, consumer groups, and sports/recreational fishery associations)
MARE] [opinions on fisheries management and socio-economic aspects]

. UNIVERSITY . . N . Carpi . . . .
: -S. arpi et al., 2017 Frontiers in Marine Science
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Management is effective in improving and maintaining sustainable exploitation )

o . . . - -

A S Effective fisheries management instrumental in
& improving fish stock status
o _| Ray Hilborn®", Ricardo Oscar Amoroso?, Christopher M. Anderson?, Julia K. Baum®, Trevor A. Branch?,
o Christopher Costello®, Carryn L. de Moord, Abdelmalek Faraj®, Daniel Hively?, Olaf P. Jensen', Hiroyuki Kurota?¥,

A L. Richard Little", Pamela Mace', Tim McClanahan’, Michael C. Melnychuk?, Céilin Minto*, Giacomo Chato Osio"™,

:;é’ 't.o'_ — Ana M. Parma", Maite Pons®, Susana Segurado®, Cody S. Szuwalski€, Jono R. Wilson“P, and Yimin Ye?

=1 o _ I <
- @Ind tyna i US SE&G Es
g - Pac tuna SA@® * ®AUS ;g ax
o “wile e
5]

B g 1 : US AK

Nor, lce Faroe@® USVVC
w0 _| 3
» Pac’una Eq n(a = @AUS
5 @Ind tuna lﬁggE&G.W CAN
_:ﬁ B EREE : At tuna@® : ®RUS [ . _8 _
m s Amer.J A \ 2 .__l )
ECAN@ @USNE - o
o ] : Average catch "
~  Not covered in RAM 2011-2015 (MMT)
8 -1 _ countries
| | | | [
e 02 04 . 08 = The areas where fisheries management is mature the exploited stocks
Management iniensity appears to be in better conditions: management is effective!
By management here we consider a wide set of actions!
£ UNIVERSITY O G S : . - : :
-  OF TRIESTE @ Gestione delle risorse alieutiche — S. Libralato Hilborn et al., PNAS, 2020




Collegamenti tra lezioni svolte ed il libro di riferimento «Marine Fisheries Ecology»

i) Introduzione alla gestione dello sfruttamento delle risorse alieutiche, problematiche generali, stato delle risorse, targets internazionali.
(Chapters 1, 12.4, 14)

ii) Massimo rendimento sostenibile, sforzo di pesca, mortalita da pesca, costi, rendimento economico. Esercizi (Chapter 7.3)

iii) (continua) Massimo rendimento sostenibile, sforzo di pesca, mortalita da pesca, costi, rendimento economico. Esercizi (Chapter 7.3)
iv) Le specie ittiche: crescita, riproduzione, mortalita: esercizio modelli e dati. (Chapters 3.4 and 4)

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.

(Chapter 7.5, 8.4, 10)

vi) Pesca e interazioni con altri fattori: approccio multispecifico integrato. Modelli di ecosistema per la gestione della pesca: Ecopath with
Ecosim (esercizio EWE). Sintesi problematiche, approcci, limitazioni, gaps e aree di sviluppo (Chapter 8.7)

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. (Chapters 16, 17)

3% UNIVERSITY . . o .
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