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Veneto Region

GIUSEPPE PAN
Councillor for Fisheries and Aquaculture

The results obtained by the “EcoSea” project, 
briey summarized in this publication, are 
of great interest and strengthen the spirit 
of co-operation between the Italian Adriatic 
regions and the Croatian and Albanian 
territories, which have already started the 
“ADRIFISH” project in the early 2000s. This 
project implies close cooperation between 
the professionals of the shing sector - nal 
recipients of the project - and the world of 
scientic research and public administration, 
involved in the planning and development of 
development strategies of the whole seafood 

chain. It is successful from all points of view. The value of  the “EcoSea” 
project is that it has favoured an action model at Adriatic basin level 
(GSA 17-18) that is essential for laying the foundations for joint 
efforts aimed at the sustainable management of sh resources and the 
implementation of new breeding environmentally-friendly practices. 
EcoSea raises greater awareness among the experts and a future for 
this important productive sector can be guaranteed only through 
shared common rules.

Regija Veneto

GIUSEPPE PAN
Savjetnik za ribarstvo i marikulturu

Rezultati dobiveni u projektu EcoSea i 
sažeti u ovoj publikaciji od velikog su 
značaja i jačaju duh suradnje između regi-
ja talijanske, hrvatske i albanske jadranske 
obale, područja na kojima je već započeo 
projekt ADRIFISH u ranim 2000-tima. Ovaj 
projekt podrazumijeva blisku suradnju 
profesionalaca iz sektora ribarstva – krajn-
jih korisnika projekta - i svijeta znanstvenih 
istraživanja te javne uprave, koji sudjeluju 
u planiranju razvojnih strategija cijelog lan-
ca proizvodnje hrane iz mora.  Iz različitih 
točaka gledišta projekt se pokazao usp-

ješnim. Vrijednost projekta EcoSea je i u tome što je pogodovao ak-
cijskom modelu na razini Jadranskog bazena (GSA 17-18), koji je 
bitan za postavljanje temelja zajedničkih zalaganja u održivo uprav-
ljanje ribljim resursima i implementaciju novih uzgojnih ekološki 
prihvatljivih praksi. EcoSea podiže svijest među stručnjacima jer 
budućnost ovog važnog produktivnog sektora može biti zajamčena 
samo ako postoje zajednička pravila.
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Regija Friuli Venezia Giulia 

PAOLO PANONTIN
Regionalni savjetnik za lokalnu samoupravu i koordinaciju 
reformi, informacijskih sustava, resursa lova i ribolova; 
odgovoran za civilnu zaštitu

Projektom EcoSea, regija Friuli Venezia 
Giulia još jednom pridonosi vrijednoj pre-
kograničnoj europskoj teritorijalnoj suradn-
ji, procesu koji je započeo 2004. godine pro-
jektom ADRIFISH, što je pomoglo ribarstvu 
i marikulturi da izađu iz izolacije, uspostave 
dobre odnose suradnje te podijele opera-
tivne odluke između susjednih regija, prije 
svega Veneta i Emilia-Romagne, županija i 
obalnih općina Slovenije i Hrvatske. Glavni 
cilj projekta je isti kao i onaj Zajedničkih 
ribarstvenih politika: uspostaviti stabilan 
sustav prekograničnog i integriranog up-

ravljanja morskim ekosustavima, temeljen na održivosti ribolova, 
te provođenje akcija za povećanje ribljih resursa i biološke razno-
likosti kako bi se osigurao održivi razvoj obalne populacije. Među 
aktivnostima koje je u regiji razvijao Odjel za resurse lova i ribolo-
va, neke zaslužuju biti posebno spomenute - proširenje i provedba 
geokodiranog FISH.GIS informacijskog sustava jadranskog bazena, 
stvorenog sporazumom s ARPA-om, i razvoj bioloških funkcija 
nekih prirodnih područja pokusnim projektima za promicanje re-
populacije u morskom ekosustavu. Eksperimentiranje modelima 
za upravljanje prekograničnim ribolovom, koji više poštuju okoliš i 
dostupnost ribljeg fonda kao i zahtjeve tržišta, također je važno. U 
tim aktivnostima bila je isto tako važna uloga potpore i sudjelovan-
ja lokalnih operatera u komercijalnoj ribarskoj industriji u regiji, 
njihovih udruga, upravljačkih konzorcija i zadruga, sveučilišta, 
istraživačkih organizacija i priobalnih općina. Uz FISH.GIS sustav, 
zapravo, steći će se bitno znanje i usvojiti zajednička politika up-
ravljanja koje tri osnivačke regije, Friuli Venezia Giulia, Veneto i 
Emilia-Romagna, već planiraju i provode u sjevernom ribolovnom 
području Jadrana te su sada neophodno oruđe za dijalog s mjero-
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Friuli Venezia Giulia Region

PAOLO PANONTIN
Regional Councillor for Local Government and coordination of 
Reforms, Information systems, Hunting and Fishing Resources; 
Responsible for Civil Protection

With the EcoSea project, the Region of Friuli 
Venezia Giulia adds another valuable piece 
to the cross-border European territorial 
cooperation process that began in 2004 with 
ADRIFISH, which helped  sheries and 
aquaculture to emerge from their isolation, 
to establish good relations of cooperation 
and to share operational decisions, both with 
neighbouring regions, rst of all Veneto and 
Emilia Romagna, and with the Counties and 
the coastal Municipalities of Slovenia and 
Croatia. The main objective of the project 
is also the same as that of the Common 
Fisheries Policy: to establish a stable system 

of cross-border and integrated marine ecosystem management based 
on the sustainability of shing activities and on actions to increase sh 
resources and biodiversity, in order to ensure sustainable development 
for coastal populations.
Among the activities, which were developed by the Region through 
its Department for Hunting and Fishing Resources, some deserve 
particular mention - the expansion and implementation of the geo-
referenced information system FISHGIS, of the Adriatic basin, 
created through an agreement with ARPA, and the development of 
the natural biological function of some natural areas through pilot 
projects to promote the repopulation of the marine ecosystem. The 
experimentation of management models of cross-border shing, 
which are more respectful of the environment and of availability of 
sh stocks as well as of the market demands, is also important. The role 
of support and the involvement of local operators of the commercial 
shing industry of the region, their associations, the management 
consortiums and cooperatives, as well as universities, research 
organizations and coastal municipalities have been signicant in these 
activities
With the FISHGIS system, you will actually acquire that essential 
knowledge to adopt shared management policies that the three 
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founding Regions, Friuli Venezia Giulia, Veneto and Emilia-
Romagna, are planning and implementing within the Northern 
Adriatic Fishing District, now an essntial tool for the dialogue with 
the relevant Ministry and Community bodies. The hope is that these 
activities will not remain isolated and an end in themselves, but will 
ensure continuity in terms of integration and synergy with the new 
2014-2020 Community programming period and with the nancial 
assistance from EMFF. Particular praise and thanks go to the regional 
management and officials, as well as to the external consultants, who 
made it possible to achieve a high level of performance in the project, 
both from a physical and nancial point of view and in situations of 
real difficulty, too.

Prezentacija

davnim ministarstvima i tijelima lokalne zajednice. Nadamo se da 
te aktivnosti neće ostati izolirane i same sebi smisao, već će osigu-
rati kontinuitet u smislu integracije i sinergije s novim razdobljem 
programiranja zajednice 2014. – 2020., uz financijsku pomoć iz EM-
FF-a. Posebna pohvala i zahvala ide regionalnoj upravi te dužnos-
nicima, kao vanjskim konzultantima, koji su i u situacijama stvarnih 
teškoća, kako s fizičkog tako i financijskog stajališta, omogućili viso-
ku razinu izvedbe projekta.



Emilia - Romagna

SIMONA CASELLI
Savjetnica za poljoprivredu, lov i ribolov

Za regiju Emilia-Romagna Ecosea je važan 
dio suradnje regija i lokalnih vlasti jadran-
skog bazena, suradnje koja traje više od 
desetljeća. Za to se vrijeme pokušala izgra-
diti zajednička politika upravljanja u nekim 
sektorima, poput ribarstva i akvakulture, 
koji su više pogođeni od drugih dubokim 
promjenama koje se događaju u sredozem-
nom bazenu. Ne samo zemlje koje graniče 
već i cijela Europa suočena je s epohalnim 
promjenama, koje uključuju političke i in-
stitucionalne strukture te socioekonomske 
uvjete, da ne spominjemo veliki fenomen 

seobe naroda koji dovodi u pitanje same temelje međunarodnih 
ugovora. Ako se kriza ispravno riješi, pružit će se prilika za rast 
i prilagodbu promjenjivim ekonomskim, društvenim i političkim 
uvjetima. U ovakvim vremenima bitan je svačiji doprinos izgrad-
nji budućnosti koja uzima u obzir izazove, prije svega održivost, i 
ekonomsku  i društvenu, ograničene teritorijalne granice i karak-
teristike zatvorenog mora kao što je Jadran, visok pritisak stano-
vništva te koncentraciju gospodarskih djelatnosti, koji nisu uvijek 
međusobno kompatibilni. Zbog svega toga, regija Emilia-Romagna 
podržava i sudjeluje u inicijativama kao što je projekt EcoSea, koji 
je predložio i razvio zajedničko te održivo upravljanje ribarstvom, 
neke pokusne inicijative za obnovu zaliha ugroženih morskih vrsta, 
pripremu tehničkih alata, kao što je inovativni GIS sustav primi-
jenjen na ribolov i dijeljenje tehničkih i znanstvenih iskustava kroz 
Transnacionalni znanstveni tehnički odbor. Prirodni partneri u Eco-
Sea projektu bile su druge regije područja sjevernog Jadrana, koje 
su koordinirale aktivnosti u sektoru već godinama, i druga tijela, 
koja će surađivati sve više i više predstavljajući hrvatske i alban-
ske teritorije. EcoSea projekt je postavljen u inspirativnim linijama 
politike Europske unije za Mediteran, posebno strategije za Jadran-
sko-jonsku regiju, u “plavom rastu”, “održivom turizmu” i “kval-
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Emilia - Romagna Region

S IMONA CA S ELLI 
Councillor for Agriculture, Hunting and Fishing

For the Emilia Romagna region Ecosea is 
another important part that has seen the 
involvement of  the Regions and the Local 
Authorities of the Adriatic basin for more than 
a decade. They have tried to build common 
management policies in some sectors, such 
as sheries and aquaculture, which are more 
affected than other sectors by the profound 
changes taking place in the Mediterranean 
basin.
Not only  bordering countries, but also all of 
Europe, are experiencing epochal changes, 
which include political and institutional 
structures and socio-economic conditions, 

not to mention the great phenomenon of the migration of peoples that 
is questioning the very foundations of international treaties.
If crises, properly addressed, are also an opportunity to grow and 
adapt to the changing economic, social and political conditions, in a 
time like this, it is crucial that everyone contribute to the building of a 
future that takes into account the challenges: rst of all, sustainability, 
both economic and social; that considers the restricted territorial limits 
and the characteristics of a closed sea like the Adriatic sea, with high 
human pressure and concentration of economic activities that are not 
always mutually compatible.
For these reasons, the RER supports and participates in initiatives 
like the EcoSea project, that has proposed and developed the 
common and sustainable management of sh stocks, some pilot 
initiatives for the recreation of stocks of marine species at risk, the 
preparation of technical tools, such as the innovative GIS system 
applied to shing, and the sharing of technical and scientic 
experiences through the Transnational Scientic Technical Board.
The natural companions in the EcoSea project have been the other 
Regions of the Northern Adriatic District  that have coordinated 
actions in the sector for years, and other bodies, that will collaborate 
more and more, representing the Croatian and Albanian territories.
The EcoSea project is set within the inspiring lines of the European 
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Union policy for the Mediterranean, in particular the strategy for the 
Adriatic-Ionian region, in the “blue growth”, “sustainable tourism” 
and “ environmental quality “: the results of the project are available 
to administrators and technicians who work on similar issues.
Cross-border cooperation, in particular in vital but fragile sectors such 
as sheries, is fundamental to merge geographically close territories 
divided by borders, traditions and history, transforming our sea from 
an element of division and contest into a test of ability of integration 
and understanding between the two sides and among many different 
actors.
Last but not least, let me thank, in a non-formal way, the project 
partners, with whom we have shared problems, but also solutions to 
problems through a process of growth and sharing of the best practices 
that each territory has offered. Thank you to the technical and scientic 
experts who contributed to the creation of innovative initiatives and 
other technical and scientic content. In addition, thank you to the 
collaborators of the Region involved, who personally contributed to 
the success and completion of the planned activities.

Prezentacija

iteti okoliša”, a rezultati projekta su dostupni administratorima i 
tehničarima koji rade na sličnim pitanjima. Prekogranična suradnja, 
osobito u vitalnim, ali krhkim sektorima kao što je ribarstvo, od te-
meljne je važnosti za spajanje geografski bliskih područja podijel-
jenih granicama, tradicijom i poviješću, pretvarajući naše more od 
elementa podjele i natjecanja u test sposobnosti integracije i razum-
ijevanja dviju strana, među mnogim akterima. Posljednje, ali ne i 
najmanje važno, dopustite da na neformalan način zahvalim pro-
jektnim partnerima s kojima smo podijelili probleme, ali i rješenja 
za probleme u procesu rasta i dijeljenja najboljih praksi koje je svako 
područje ponudilo. Hvala i tehničkim te znanstvenim stručnjacima 
koji su pridonijeli stvaranju novih inicijativa i drugih tehničkih te 
znanstvenih sadržaja. Uz to, hvala suradnicima iz uključenih regija 
koji su osobno pridonijeli uspjehu i završetku planiranih aktivnosti.



Regija Marche

MANUELA BORA
Savjetnica za ribolov

Jadransko more je zajedničko dobro koje 
treba koordinirane i konzistentne politike 
i akcije za zaštitu ekosustava i jačanje bio-
raznolikosti. Možemo reći da je EcoSea pro-
jekt dao svoj doprinos ovom važnom po-
dručju, a regija Marche je koordinator ove 
strateške prekogranične aktivnosti. Ovaj 
međunarodni projekt omogućio je, među 
ostalim, provedbu konkretnih aktivnosti 
koje imaju za cilj s jedne strane poribljavanje 
najugroženijim vrstama riba kroz aktivnost 
sa sipom i s druge strane razvoj inovativnih 
modela za jačanje svijesti u upravljanju 

glavnim ribljim resursima, s bio-ekonomskim modelom za plavu 
ribu i ciple. Studije i analize provodene u projektu EcoSea s obje 
strane Jadrana, mnogi susreti između operativaca i institucija, alati 
za upravljanje projektima olakšali su razmjenu ideja i integriranu, 
održivu pomorsku kulturu. Naša želja je provoditi politiku i prošir-
iti načela EcoSea projekta na cijelu Jadransko-jonsku makroregiju, 
čime se otvara prema zemljama poput Crne Gore, Slovenije, Bosne i 
Hercegovine te Grčke, koje još nisu uključene.
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Marche Region

MANUELA BORA
Councillor for Fishing

The Adriatic Sea is a common good that 
needs coordinated and consistent policies 
and actions to protect ecosystems and to 
strengthen biodiversity.
We can say that the EcoSea project has given 
its contribution in this important area, and 
the Marche Region was the coordinator of 
strategic cross border actions, too.
This international project made it possible, 
among other actions, to implement concrete 
activities which aimed, on the one hand, 
to the restocking of the sh species that 
were suffering the most with the nursery 
action of sepia; and on the other hand, to 

the development of innovative models for raised awareness in the 
management of the main shery resources, with the bio-economic 
model for bluesh and mullet.
The studies and analysis carried out by EcoSea for both sides of the 
Adriatic, the many meetings between operators and institutions, the 
project governance tools have facilitated the exchange of ideas and the 
integrated and sustainable maritime culture.
Our hope is to implement the policy and extend the principles of 
the EcoSea project to the entire Adriatic-Ionian Macro Region, and 
thus open up to countries like Montenegro, Slovenia, Bosnia and 
Herzegovina and Greece, which are not yet involved.
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Regija  Puglia 

LEONARDO DI GIOIA
Savjetnik za poljoprivredu, poljoprivredne prehrambene resursa, 
prehranu, agrarnu reformu, lov , ribolov i  šumarstvo

Pomorski resurs je ključan u ekonomskom 
razvitku naše regije. Zaštita s održivim 
pristupom je osiguranje kvalitete života 
te ekonomskog i ekološkog bogatstva. Re-
gionalna politika je usmjerena na potporu 
i jačanje cijelog lanca ribarstva, marikul-
ture te uzgoja školjaka i ribe, uvažavajući 
kao preduvjet zaštitu mora i morskih eko-
sustava. Međutim, to je akcija koju treba 
provoditi s potporom većine zemalja koje 
graniče s morem, na integriran i učinkovit 
način. Zbog toga provođenje zajedničkih 
politika i međunarodnih projekata, kao 

što je EcoSea, ima važne socijalne i ekonomske ciljeve: oni vežu nar-
ode i kulture - talijanskie regije i zemlje istočne obale - što štiti more 
i ekosustav. Za regiju Puglia projekt je daljnja potvrda uloge prve 
linije obrane u očuvanju mora. Program ruralnog razvoja Puglie 
2014. – 2020., koji smatra resurs mora strateškim u razvoju cijele 
regije, uspostavio je  lokalno partnerstvo za razvoj (CLLD); Puglia 
tretira taj pristup kao učinkovit, uz zajedničku podršku dva fonda, 
EAFRD-a i EMFF-a, u srednjoročnom do dugoročnom razdoblju, jer 
ujedinjuje ruralna i obalna područja. Nacionalna vlada, u dogovoru 
s regijama, uskoro odlučuje o podjeli mjera i srodnih sredstava koje 
financira Europski fond za ribarstvo i pomorske djelatnosti 2014. 
- 2020. Raspodjela sredstava će omogućiti regijama da poboljšaju 
svoje lokalne ekonomije, čime se osigurava veća  profitabilnost i 
održivost ribarstva.

12

Presentation

Puglia Region

LEONARDO DI GIOIA
Councillor for Agriculture, Agro-food Resources, Nutrition, Lland 
Reform, Hunting and Fishing, Forestry

The maritime resource is crucial in the 
economic development of our region.
Protecting and defending it with a sustainable 
approach, means ensuring quality of life 
and both economic and scenic wealth.
Regional policies are aimed to support and 
strengthen the entire chain of sheries, 
aquaculture and shellsh farming, considering 
as prerequisite the protection of the sea and 
marine ecosystems. However, this is an 
action that should be implemented with the 
support of most countries bordering the sea, 
in an integrated and more effective approach.

For this reason, the implementation of common policies and trans-
border projects, like EcoSea, has also important social and economic 
objectives: they bind peoples and culture - Italian Regions and countries 
of the eastern coasts - which protect the sea and the ecosystems.
For the Puglia Region the project is a further conrmation of its front 
line role in safeguarding the sea.
The 2014-2020 Rural Development Programme of Puglia, which 
considered the resource of the sea as strategic in the development 
of the entire region, established a local collaborative development 
(CLLD); Puglia considered the multi-fund approach as effective, with 
the joint support of two funds, EAFRD and EMFF, in the medium-
long term, because it brings together rural and coastal areas.
The national government, in agreement with the Regions, is about to 
decide on the division of measures and related resources, provided by 
the 2014-2020 European Fund for Fisheries and Maritime activities. A 
distribution of the resources that will make it possible for the regions 
to enhance their local economies, ensuring greater protability and 
sustainability to sheries.
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Primorsko-goranska županija

ZLATKO KOMADINA
Župan Primorsko-goranske županije

Razvojne perspektive Primorsko-goranske 
županije bile su i bit će vezane uz more, 
što predstavlja značajan razvojni resurs za 
turizam, pomorsko gospodarstvo i razvoj 
ribarstva te akvakulture. Kao malo, plitko i 
zatvoreno more, izloženo izravno utjecajima 
mnogih gospodarskih aktivnosti, Jadransko 
more zahtijeva jasno i dobro koordinirano 
djelovanje mnogih aktera kako bi se osig-
urala zaštita od daljnjeg propadanja ovog 
jedinstvenog ekosustava. Zaštita morskog 

bogatstva je od općeg interesa za sve jadranske zemlje s obzirom na 
činjenicu da riblji resursi nisu ograničeni granicama zemalja, regija 
i županija. To bi značilo da svaka regija i županija mora preuzeti 
brigu o svim aspektima ribarske politike kao što su preizlovljava-
nje, ekozaštita, a sve kako bi se poboljšalo stanje ribljih resursa. U 
tom smislu važno je istaknuti kako je Primorsko-goranska župani-
ja dala više pažnje ovom sektoru, zahvaljujući svom geografskom 
položaju, dužini obale, morskim resursima i pomorskoj tradiciji te  
akvakulturi koja jamči očuvanje radnih mjesta. Projekt EcoSea je 
pozitivno iskustvo i zbog uspješne  suradnje među mnogobrojnim 
regijama i županijama u upravljanju morskim resursima i uspostavi 
održivog sektora ribarstva. Poštovali su se ekološki, ekonomski i 
socijalni aspekti temeljeni na znanstvenim pristupima te načelima 
predostrožnosti koja jamče stabilne prihode i nova radna mjesta za 
ribare te očuvanje ravnoteže između krhkog morskog ekosustava i 
opskrbe kupaca. Posebno nam je drago da se uz naše znanstvenike 
u sklopu projekta uspješno razvio Prijedlog Plana lokalnog uprav-
ljanja obnovljivih pridnenih ribljih resursa kao i Studija o utjecaju 
marikulture na okoliš. Ovi dokumenti će pridonijeti povećanju bi-
ološke raznolikosti i zaštite ribljeg fonda tako što će u dogledno vri-
jeme intenzitet eksploatacije, koji vodi računa o stanju resursa, rezu-
ltirati povećanjem biomase iz pridnenih resursa. Uz to, oni također 
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Primorje-Gorski Kotar County

NADA MILOŠEVIĆ
Head of Department of Maritime Domain, Transport    and Commu-
nications

Past and development perspectives of Pri-
morje-Gorski Kotar County were and will be 
tied to the sea, which represents a signicant 
development resource for tourism, maritime 
economy and development of sheries and 
aquaculture.
As a little, shallow and closed sea exposed 
to the direct inuence of the many econom-
ic activities, Adriatic Sea requires a clear and 
well-coordinated actions of many actors to 
ensure that this unique ecosystem is protect-
ed from further deterioration. 

Protecting sea richness is of general interest for all Adriatic countries 
due to the fact that sh resources are not limited to the borders of 
countries, and even fewer regions and counties.
That would mean that every region and county must certainly take 
care of all aspects of sheries policy like over-shing, eco-protection, 
all in order to enhance sh resources.
In this respect it is important to highlight that Primorje-Gorski Kotar 
County giving more attention to this sector, due to its geographical 
location, the length of the coastline, marine resources and maritime 
tradition that belongs to it and also aquaculture for safeguarding jobs.   
Project ECO SEA represents a positive experience and success in the 
achievement of cooperation among numerous regions and counties 
on the topic of governance of the sea resources and establishment of 
sustainable sheries sector respecting environmental, economic and 
social aspects based on a scientic approach and precautionary prin-
ciples that guarantee stable incomes and jobs for shermen also pre-
serving a balance between the fragile marine ecosystem and supply of 
customers. 
We are especially pleased that a proposal of local management plan 
for renewable demersal sh resources was developed successfully 
within the project together with our scientists and also the study on 
the impact of aquaculture on the environment. 
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These documents contribute to increase of the biodiversity and protec-
tion of sh stocks in the way that, in the foreseeable future, the inten-
sity of exploitation in proportion to the state of resources will increase 
the biomass of demersal resources. Besides, they also analyze positive 
and negative aspects of aquaculture on environment, which is in line 
with the project objectives.
We are condent that these documents will be used as a basis for better 
understanding of development potentials of sheries and aquaculture 
of our county and the opportunity for addressing the proposed meas-
ures for management of demersal resources, as specic characteristics 
of this area in the current National Plan for trawl shing, and as well, 
in the future Regional Plan for Adriatic Sea. 
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analiziraju pozitivne i negativne aspekte marikulture na okoliš, što 
je u skladu s ciljevima projekta. Uvjereni smo kako će se tim doku-
mentima koristiti u trenutačnom Nacionalnom planu za povlačni 
ribolov te u budućem regionalnom planu za Jadransko more kao 
osnovom za bolje razumijevanje razvojnih potencijala ribarstva i 
marikulture naše županije, njezinih specifičnih karakteristika te da 
će predložene mjere pomoći u upravljanju pridnenim resursima. 



Zadarska županija

STIPE ZRILIĆ, mag. iur.
Župan Zadarske županije

Zbog svog smještaja na središnjem dije-
lu istočne obale Jadrana, te mnogobrojnih 
otoka i otočića, hridi, uvala i brakova, u 
Zadarskoj je županiji ribolov oduvijek bio 
tradicionalna djelatnost stanovnika naše 
obale i otoka te izvor egzistencije za veliki 
dio stanovništva. Po mnogim su svjetskim 
morima kroz povijest ribarili naši ribari. 
Danas Zadarska županija u mnogočemu 
predstavlja najznačajniju hrvatsku župan-
iju u industrijskom ribolovu jer čak 47 % 
ukupnog ulova ribe i drugih morskih or-
ganizama u RH ostvaruju ribari Zadarske 

županije, a Zadarska županija s oko 60 % sudjeluje u ukupnoj proiz-
vodnji marikulture. Uzgajaju se ovdje i plava i bijela riba te školjke. 
Na tom tragu, a utemeljen na Nacionalnom strateškom planu raz-
voja ribarstva RH te na Županijskoj razvojnoj strategiji 2011. – 2015., 
izrađen je i usvojen Program razvoja sektora ribarstva Zadarske žu-
panije 2013. – 2015. 
No svaki razvoj mora biti takav da ne utječe negativno na naš na-
jvrjedniji resurs – očuvanu prirodu, i to osobito čisto more koje čini 
pola površine naše županije. Zaštititi, unaprijediti te potaknuti inte-
gralno upravljanje morskim okolišem i prekograničnim prirodnim 
resursom, kakvo more jest, obveza je svih nas koju uz more, ali i od 
njega živimo. 
Stoga su projekti poput projekta EsoSea od velikog značaja za našu 
i sadašnjost i budućnost. Postavljanje okvira koji će omogućiti trajni 
proces zaštite i poboljšanje kakvoće mora te priobalja na temelju 
održivoga gospodarenja ribolovnim aktivnostima i izravnim inter-
vencijama za povećanje ribljih resursa i biološke raznolikosti bio je 
temeljni cilj ovog projekta koji je proveden u suradnji s partnerima 
iz još dviju zemalja koje povezuje ovaj naš, još dobro očuvan i toliko 
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Zadar County

STIPE ZRILIĆ, mag. iur.
Head of Zadar County
 

Because of its location in the central part of 
the eastern Adriatic coast, and numerous 
islands, reefs, bays and marriages, Zadar 
County has always had a tradition of shing 
activities for the inhabitants of our coastline 
and islands, as a source of livelihood for a 
large part of the population. Our shermen 
shed in many world seas. shermen. Today 
Zadar County is in many ways the most 
important Croatian county in the industrial 
shing, As much as 47% of the total catch of 
sh and other marine organisms in Croatia 
are realized by shermen of Zadar County 

and Zadar County participates with about 60% in the total production 
of aquaculture. Both pelagic sh, nsh and shellsh are farmed here.
Following this path, based on National Strategic Development Plan 
for Fisheries in Croatia and the County Development Strategy 2011 
- 2015, the Program of Development of Fisheries Sector od Zadar 
County 2013 - 2015 was drafted and adopted
However, every development must be such that it does not adversely 
affect our most valuable resource - preserved nature, and particularly 
clear sea water that makes half of the area of our county. To protect, 
enhance and encourage the integrated management of the marine 
environment and cross-border natural resource, which the sea is, it is 
the obligation of all of us living by the sea, of the sea.
Therefore, projects such as EcoSea are of great importance for our 
present and future. 
Setting the framework for the ongoing process of protecting and 
improving the quality of the sea and coastal areas based on sustainable 
management of shing activities and direct interventions to increase 
sh resources and biodiversity has been a fundamental objective of this 
project that was implemented in cooperation with partners from two 
more countries surrounding this, still well preserved, blue Adriatic 
Sea - Italy and Albania.

Through the project, the Fishermen Cooperative Omega 3 made their 
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the obligation of all of us living by the sea, of the sea.
Therefore, projects such as EcoSea are of great importance for our 
present and future. 
Setting the framework for the ongoing process of protecting and 
improving the quality of the sea and coastal areas based on sustainable 
management of shing activities and direct interventions to increase 
sh resources and biodiversity has been a fundamental objective of this 
project that was implemented in cooperation with partners from two 
more countries surrounding this, still well preserved, blue Adriatic 
Sea - Italy and Albania.

Through the project, the Fishermen Cooperative Omega 3 made their 
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work visible and recognized.  A number of thematic workshops were 
held, certain researches were conducted, and a model of polyculture of 
sh and shellsh to the cage sh farms was established by our company 
CROMARIS.   We acquired very valuable equipment for this purpose, 
and established a rational use of resources and the accompanying 
reduction of the impact of sh farming on the environment.  
It is obvious that the implementation of the project was successful, 
but I hope that the completion of this project will not end the work of 
promoting sustainable management of our valuable resource and that 
all the new knowledge acquired through EcoSea will nd its economic 
applications.

Prezentacija

puta opjevan, plavi Jadran – Italije i Albanije. 
Kroz projekt svoj rad je učinila vidljivim i priznatim Ribarska zad-
ruga Omega 3, održano je više tematskih radionica, provedena su 
određena istraživanja, a uspostavljen je i model polikulture riba i 
školjkaša na kaveznim uzgajalištima riba našeg velikog koncesion-
ara tvrtke CROMARIS radi racionalnog korištenja resursa i poprat-
nog smanjivanja utjecaja uzgoja riba na okoliš te nabavljena vrijed-
na oprema za spomenutu svrhu. 
Očito je da je provedba projekta bila uspješna, no nadam se da 
okončanjem ovog projekta neće završiti i rad na promicanju 
održivoga gospodarenja našim vrijednim resursom te da će sve 
nove spoznaje stečene kroz projekt EcoSea naći i svoju gospodarsku 
primjenu.



Ministarstvo okoliša Albanije

ALQI BLLAKO
Ministar okoliša Albanije

Ministarstvo zaštite okoliša Albanije, kao jedan 
od partnera EcoSea, tijekom provedbe projek-
ta sudjelovalo je u prekograničnom upravl-
janju projektom, dalo svoj doprinos u svakod-
nevnom upravljanju projektnim aktivnostima 
te se povezalo s regijom Veneto i ostalim pro-
jektnim partnerima. Ovo novo iskustvo za 
Ministarstvo zaštite okoliša Albanije u progra-
mu IPA Adriatic prekogranična suradnja 2007. 

– 2013. poslužit će za buduće projekte ove vrste u Albaniji. Sud-
jelovanje dr. Rolanda Krista u Jadranskom savjetodavnom odboru i 
njegov doprinos znanstvenim savjetima za Ministarstvo okoliša Al-
banije još je jedan uspjeh tijekom projekta. Također smo sudjelovali 
u aktivnostima vezanim za pripremu komunikacijskih materijala 
kao što su ugovori za bilten, prijevod projektne web-stranice te iz-
rada brošure na albanskom jeziku i njezino objavljivanje. Važna je 
i proizvodnja videomaterijala albanske obale, koji je od velike vri-
jednosti za ribarstvo i zaštitu biološke raznolikosti, te razrada, prvi 
put u Albaniji, FISH.GIS-a koji sadrži detaljne i georeferencirane in-
formacije o ribarskim lukama, ribolovnim područjima i ribolovnim 
vozilima. Provedena je i identifikacija područja mriještenja visoke 
vrijednosti radi zaštite bioraznolikosti i ribarstva. Ova aktivnost se 
sastoji u prepoznavanju područja visoke biološke vrijednosti i pozi-
cioniranju mrijestilišta za reprodukciju riba, rakova i školjaka. Ob-
jedinjavanje područja pokusnog mrijestilišta učinjeno je uz potporu 
FISH.GIS alata (WP3). Identifikacija područja i vrste mrijestilišta se 
provodila uz potporu znanstvenih tijela i slijedeći preporuke Sav-
jetodavnog odbora Jadrana (WP3). Pokusna aktivnost u regiji Ska-
dar za Sepiu officinalis bila je provedena uz pomoć Organizacije za 
upravljanje ribarstvom u Skadru i odnosi se na poboljšanje prostora 
za uzgoj Sepie officinalis u sjevernoalbanskoj regiji. Ističemo i pok-
usnu aktivnost o modelima za održivo upravljanje ribarstvom (WP 
5) na Jadranskom lokalnom okruglom stolu za širenje ideja i diskus-
ije te niz projektnih aktivnosti za odabrana područja, obalna mjesta: 
Shkoder, Shengjin, Himarë, Tirana i Divjake. 
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Ministry of the environment of Albania

ALQI BLLAKO
Minister of the environment of Albania 

The Ministry of the Environment of Albania as one 
of the partners of ECOSEA project has participated 
in the following activities in the course of the pro-
ject implementation:
Cross-border management of the project, by con-
tributing to the day to day management of the 
project activities and liaising with the LP Veneto 
Region and other project partners’. This is a new 
experience for the Ministry of Environment of Al-
bania on IPA Adriatic Cross-border Cooperation 

Programme 2007-2013 that will serve to future projects of this kind in Alba-
nia. Participation at the Adriatic Advisory Board of Dr. Roland Kristo and 
his active participation and contribution to the scientic advice for the Min-
istry of the Environment of Albania is another achievement of our work in 
the course of the project. Communication activities related to the prepara-
tion of communication materials such as articles for the newsletter, transla-
tion of the project web-site and of the brochure in Albanian language and 
its publication. Another important event was the production of the video 
footage for the Albanian coastline for the high important value areas for 
sheries and biodiversity protection. Elaboration for the rst time in Alba-
nia of the FISH GIS for the country containing detailed and georeferenced 
information on shing ports, shing areas and shing vehicles. Secondly, 
the identication of high value nursery areas for the protection of biodiver-
sity and sheries was carried out. The action consists in the identication 
of areas of high biological value and positioning of hatcheries for the re-
production and nursery of sh, crostaceous and molluscs. The bounding 
of the pilot nursery areas will be done with the support of the FISH.GIS 
tool (WP3). The identication of the areas and of the type of hatcheries will 
be made with the support of scientic bodies and following the address-
es of the Adriatic Advisory Board (WP3). Pilot action in Shkodra region 
for Sepia Officinalis. This pilot action was related to the enhancement of 
breeding area for Sepia officinalis in the northern city of Shkodra and was 
carried out by the Organization of Fishing Management of Shkodra. Pilot 
actions on models for a sustainable management of sheries (WP 5) on 
Adriatic Local table meeting for the dissemination of the ideas and discus-
sions of the project activities for the selected areas that took place in several 
coastal locations, namely: Shkoder, Shengjin, Himare, Tirana and Divjake.

Prezentacija
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Introduction
The EcoSea Project

The Adriatic Sea is characterized by a great wealth of natural, 
economic and social resources, which have led to intense human 
exploitation over time, today threatening its conservation status. 
In particular, the intensive exploitation of biological resources due 
to shing and aquaculture activities, has led to a gradual reduction 
of sh stocks and the loss of biodiversity because of the use of high 
impact shing methods. This trend has been exacerbated over years 
by a general lack of coordination between the Member States and 
the regions bordering the Adriatic, characterized by different legal 
systems and local regulations. This situation has determined a kind of 
management of the Adriatic living resources that led to uncoordinated 
and especially unaware actions of exploitation of a shared resource.
The EcoSea project, funded in 2012 by the IPA Adriatic Cross-border 
Cooperation Programme 2007-2013, stems from the awareness that 
the Adriatic marine environment cannot be separated from decisions 
and actions that are implemented in a coordinated and shared way 
across borders, with the involvement of operators, too.  The EcoSea 
project’s general objective is to promote and establish the conditions 
for a lifelong process of protection and improvement of the marine 
and coastal environment of the Adriatic, based on the sustainable 
management of sheries and on direct actions for the increase of 
sh resources and biodiversity, in order to concretely improve the 
overall condition of the marine environment and at the same time to 
ensure sustainable development for coastal populations who depend 
on shing. The overall objective of the project was stated in specic 
actions, which became concrete through the following work packages:

WP1 - Management and coordination of the project. It includes the 
implementation of all the activities necessary to ensure an adequate 
technical, economic and nancial management of the project.

WP2 - Communication and dissemination. A dedicated website and a 
number of events and conferences were created, with the production 
of information material, aimed at informing the operators and the 
public about the benets of a sustainable shing economy.

WP3 - Tools for the management of shery resources and aquaculture. 
There have been two fundamental actions: the creation of the Technical 
Cross-border Board (Adriatic Advisory Board), a technical body of 
coordination among the border agencies involved in the management 

Uvod
Projek EcoSea

Jadransko more se odlikuje velikim bogatstvom prirodnih, ekonom-
skih i društvenih resursa koji su tijekom vremena intenzivno eksp-
loatirani, a i danas je to prijetnja njegovu očuvanju. Konkretno, in-
tenzivno iskorištavanje bioloških resursa za ribolov i marikulturne 
aktivnosti te upotrebe metoda ribolova visokog utjecaja na okoliš 
doveli su do postupnog smanjenja ribljeg fonda i gubitka biološke 
raznolikosti. Ovaj trend je pogoršan tijekom godina općim ne-
dostatkom koordinacije među državama članicama i regijama koje 
graniče s Jadranskim morem, a karakteriziraju ga različiti pravni 
sustavi i lokalni propisi. Takva situacija je proizvela određeni tip 
upravljanja jadranskim živim resursima koji je doveo do nekoor-
diniranih i neplaniranih aktivnosti u iskorištavanju zajedničkih 
resursa. EcoSea projekt, financiran u 2012. od strane IPA, Jadran-
skog prekograničnog programa suradnje 2007. – 2013., proizlazi iz 
svijesti da se Jadranski morski okoliša ne može odvojiti od odluka i 
radnji koje se provode na koordiniran i zajednički način preko gran-
ica, uz sudjelovanje operativaca. Opći cilj projekta EcoSea je promi-
canje te stvaranje uvjeta za dugoročni proces zaštite i poboljšanja 
morskog  i obalnog okoliša Jadrana, na temelju održivog upravljan-
ja ribarstvom i izravnih mjere za povećanje ribljih resursa i biološke 
raznolikosti, kako bi se konkretno poboljšalo cjelokupno stanje 
morskog okoliša i istovremeno se osigurao održivi razvoj obalnog 
stanovništva koje ovisi o ribolovu. Opći cilj projekta je naveden u 
posebnim aktivnostima, koje su postale konkretne kroz sljedeće 
radne pakete:

WP 1 - upravljanje i koordinacija projektom. To uključuje proved-
bu svih aktivnosti potrebnih da se osigura adekvatno tehničko, 
ekonomsko i financijsko upravljanje projektom.

WP 2 - komunikacija i diseminacija. Osmišljena je posebna 
web-stranica i niz događanja te konferencija, s paralelnom proiz-
vodnjom informativnog materijala, radi informiranja operativaca i 
javnosti o koristi od održivog ribarskoga gospodarstva.

WP 3 - alati za upravljanje ribolovnim resursima i marikulturom. 
Tu su dvije temeljne aktivnosti: stvaranje Tehničkog prekograničnog 
odbora (Jadranski savjetodavni odbor), tehničkog tijela za koor-
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of living resources and sheries, as well as the implementation of 
the FISH.GIS gaming system for the shared management of the data 
relating to the marine environment, the sh stocks and the consistency 
of the Adriatic navies.

WP4 - Strengthening of the marine ecosystem and biodiversity in the 
Adriatic. It includes the implementation of concrete actions, with the 
involvement of shermen, such as the design and the preparation of 
devices aimed to strengthen the organic nursery function for sh and 
shellsh, and the implementation of restocking pilot actions aimed at 
increasing the consistency of the stocks of certain target species (ex. 
sepia).

WP5 - Models for the sustainable management of shery. Shared 
protocols of cross-border co-management of the shery resources, 
consistent with the guidelines and regulations at EU and international 
level, were discussed and dened.

WP 6 - Monitoring, evaluation and orientation. It made the monitoring 
and evaluation of restocking actions (WP4) possible and produced 
protocols for sustainable shery (WP5).

dinaciju između prekograničnih službi uključenih u upravljanje 
živim resursima i ribarstvom, kao i provedba FISH.GIS sustava za 
zajedničko upravljanje podatcima koji se odnose na morski okoliš, 
riblji fond i sastav jadranskih ribarskih flota.

WP 4 - jačanje morskog ekosustava i biološke raznolikosti u Jad-
ranu. To uključuje provedbu konkretnih aktivnosti, uz sudjelovan-
je ribara, kao što su dizajn i priprema uređaja za jačanje organske 
funkcije mrijestilišta za ribe i školjke te provedbu pokusnih ak-
tivnosti poribljavanja usmjerenih na povećanje broja jedinki nekih 
ciljanih vrsta (npr. sipa).

WP 5 - modeli za održivo upravljanje ribarstvom. Zajednički pro-
tokoli prekogranične suradnje za upravljanje resursima ribarstva, u 
skladu sa smjernicama i propisima u EU i na međunarodnoj razini, 
rasprava i definiranje.

WP 6 - Praćenje, evaluacija i preporuke. To je omogućilo praćenje 
i vrjednovanje akcije poribljavanja (WP 4) te omogućilo izradu pro-
tokola za održivi ribolov (WP 5).
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Chapter 1 
Communication and dissemination (WP 2)

The Communication Plan
Emilia Romagna Region

The Emilia Romagna Region  drew up, coordinated and managed the 
project’s Communication Plan, through the denition and the analysis 
of specic elements (objectives, targets, actions), make it possible to 
plan and manage the communication actions in order to achieve the 
strategic objectives.
In particular, the analysis of the scenario, the strategic goals of 
the communication, the public recipients of the actions, the most 
appropriate tools to reach them, the conception, design and 
implementation of a graphic and editorial presentation of the project 
were examined.
Three proposals for the logo were also made, including the one chosen 
for EcoSea and the graphic-editorial presentation to be used on all 
materials produced.
The EcoSea logo combines two basic concepts: environment and 
shing. The blue colour evokes positive values, the sky and the sea, 
the green evokes life.
The coordinated graphic-editorial presentation of the project was 
used on all the material produced during the project, including the 
communication tools.
The Communication Plan and the site adopt the mandatory 
requirements relating to advertising and use of the logo (the European 
Union, the IPA Adriatic Programme, the project, the partners).

Poglavlje 1
Komunikacija i diseminacija (WP 2)

Plan komunikacija
Regija Emilia Romagna

Regija Emilia-Romagna je osmislila, koordinirala i vodila komu-
nikacijski plan projekta kroz definicije i analize specifičnih elmena-
ta (ciljeve, aktivnosti), omogućujući planiranje i upravljanje komu-
nikacijskim aktivnosti kako bi se mogli ostvariti strateški ciljevi. 
Konkretno su ispitani i osmišljeni: analiza scenarija, strateški ciljevi 
komunikacije, javni korisnici aktivnosti, pronalazak odgovarajućeg 
alata za dopiranje do ciljane publike, koncepcija, dizajn i provedba 
grafičke i uredničke prezentacije projekta. Napravljena su tri prijed-
loga za logo, uključujući i onaj odabran za EcoSea te   grafičko-ur-
ednička prezentacija kojom će se koristiti na svim materijalima. 
EcoSea logo spaja dva osnovna pojma: okoliš i ribarstvo. Plava boja 
pobuđuje pozitivne vrijednosti, nebo i more, a zelena asocira na 
život. Koordinirano grafičko-uredničko predstavljanje projekta bio 
je korišteno na svim materijalima proizvedenim tijekom projekta, 
uključujući i komunikacijske alate. Plan komunikacija i web-stran-
ica objedinjuju i obvezne zahtjeve koji se odnose na oglašavanje i 
korištenje logotipa (Europska unija, IPA Jadranski program, projekt 
i partneri).
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Chapter 1

The Website
The website www.ecosea.eu represents the meeting point between 
the partners, the various stakeholders at local, national and European 
level and the target groups, based on the previous experience of the 
Northern Adriatic portal www.altoadriatico.eu/ and the previous 
projects.
The public section, completed in English and Italian and partly in 
Croatian and Albanian, is divided into sections that are easy to read.
The section for partners, accessible thanks to a password, contains 
all the documents produced by the project, the minutes of technical 
meetings, the Steering Committee, the work reports. It is a reallly 
dynamical archive of the  EcoSea project and a useful space for 
exchange between the partners.
www.ecosea.eu has become a reference site for the Adriatic shery 
sector, that has also recovered and updated the materials existing 
on the northern Adriatic portal: www.HYPERLINK “http: //
www.altoadriatico.eu / “altoadriaticoHYPERLINK” http://www.
altoadriatico.eu/”.eu/ 
The web site was designed, built and managed in multi-channel 
and multi-lingual form (English, Italian, Croatian, Albanian) with 
the approval of standard requirements of accessibility and security. 
It has a dynamic management using CMS open source and it is 
possible to see video contents, audio material, photographs, maps.
The site is implemented by a CMS - Content Management 
System, which is exible and in compliance with the standards of 
accessibility.
The portal is consistent with the objectives and guidelines laid down 
by the Council of Ministers of the Presidency Directive - Department 
for Innovation and Technology – of 27 July 2005 on “Quality of online 
services and measurement of user satisfaction.” The registration and 
maintenance of the domain www.ecosea.org are guaranteed for a 
period of ve years after the end of the project. Assistance and staff 
training reported by the partners have been guaranteed for the 
duration of the project.

Structuring of the portal
Home Page Section 
From here, users access all the information of the website. The available 
menus make it possible to surf and access the information desired. The 
ability to update and access information are expanded thanks to the 
Newsletter and Events sections, where deadlines and breaking news 

Poglavlje 1

Web stranica
Web stranica www.ecosea.eu predstavlja mjesto susreta između 
partnera, raznih sudionika na lokalnoj, nacionalnoj i europskoj razini 
te ciljne skupine, na temelju prethodnog iskustva sjevernojadranskog 
portala www.altoadriatico.eu/ i prijašnjih projekata. Javni dio, 
napisan na engleskom i talijanskom jeziku, a djelomično i hrvatskom 
te albanskom, podijeljen je u odjeljke koje je lako pročitati. Odjeljak 
za partnere, dostupan zahvaljujući lozinci, sadrži sve dokumente 
koji nastaju u projektu, zapisnike tehničkih sastanaka, Upravnog 
odbora i izvješća o radu. To je odista dinamična arhiva EcoSea 
projekta i koristan prostor za razmjenu podataka među partnerima. 
Stranica www.ecosea.eu postala je referentno mjesto za jadranski 
ribarski sektor, koji je također postavio i  ažurirani materijal na 
postojećem sjevernojadranskom portalu www.HYPERLINK “HTT: 
// www.altoadriatico.eu / “altoadriaticoHYPERLINK” HTT: // 
www.altoadriatico.eu/”.eu/ Web-stranica je izrađena i upravljana na 
multikanalnom i višejezičnom obliku (engleski, talijanski, hrvatski 
i albanski) sa standardnim zahtjevima dostupnosti i sigurnosti. Ima 
dinamičko upravljanje s pomoću CMS open sourcea i moguće je 
gledati videosadržaje, audiomaterijal, fotografije i karte. Stranica 
provodi CMS - Content Management System, koji je fleksibilan i 
u skladu je sa standardima pristupačnosti. Portal je u skladu s 
ciljevima i smjernicama utvrđenim Vijećem ministara direktive 
predsjedništva – Odjel za inovacije i tehnologiju - od 27. srpnja 
2005. godine o temi „Kvaliteta online usluge i mjerenje zadovoljstva 
korisnika”. Registracija i održavanje www.ecosea.org domene su 
zajamčeni za razdoblje od pet godina nakon završetka projekta. 
Pomoć i osoblje za održavanje stranice su zajamčeni za vrijeme 
trajanja projekta.

Strukturiranje portala
Odjeljak Početna stranica
S ovog mjesta korisnicima je omogućen pristup svim informacijama 
na web-stranici. Raspoloživi izbornici omogućavaju pretaživanje 
i pristup željenim informacijama. Mogućnost za ažuriranje i 
pristup informacijama su se povećali zahvaljujući odjeljcima Bilten 
i Događaji, dok se rokovi i udarne vijesti mogu pratiti u realnom 
vremenu. Na početnoj stranici postoje dva članka koja se mijenjaju 
svakih 15 - 20 dana.
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Figure - Photo Site home pageSlika - Fotografija početne stranice 
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can be consulted in real time. On the home page, there are two articles 
that change every 15-20 days.

Project Section 
The descriptive content of the project is summarized in this section, 
which recalls the initial project worksheet, approved by the European 
Union, and introduces the next two sections.

Objectives Section 
It summarizes both general and specic objectives of the project (promotion 
of the protection and enhancement of the marine environment), such as 
the exchange of experiences between technicians and operators of the 
sector, the consolidation of relations between the authorities and the 
parties involved, the rise of the awareness of all the actors.

Results Section 
It describes the “measurable” results of the project: the creation of the 
Transnational Scientic Technical Table, the pilot actions, the cross-
border management model of shery resources, the directions for 
effectively programming  European funds.

Main Stages Section 
This section contains a subdivision of the different WP (Work packages) 
of the project actions and the description of each of these.

Partners Section 
It contains a brief description of the bodies what have participated 
in the project: all the partners have a prole of their activities, the 
knowledge and experience gained both in the shery and aquaculture 
sectors and in the management of international projects.

News Section 
It collects all the articles published on the front page of the site, which 
are gradually replaced by more recent ones. It is the most mobile and 
updated section, an open dialogue with the visitors.

Links Section 
It gives a series of links to institutional or non-institutional sites of 
greater interest to the shery sector, at national and international level.

Newsletter Section 
It collects all the newsletters published and sent to the mailing list 
of the project. The newsletter is an active means of communication, 
which reaches the users directly.

Odjeljak Projekt
Opisni sadržaj projekta sažet je u ovom poglavlju, podsjeća na 
početni projektni list, odobren je od Europske unije i uvodi sljedeća 
dva odjeljka.

Odjeljak  Ciljevi 
On sažima opće i specifične ciljeve projekta (promocija zaštite i 
unaprjeđenja morskog okoliša), kao što su razmjena iskustava 
između tehničara i operativaca u sektoru, konsolidacija odnosa 
između vlasti i uključenih dionika te porast svijesti svih sudionika.

Odjeljak Rezultati
Opisuje “mjerljive” rezultate projekta: stvaranje od Transnacionalnog 
znanstveno-tehničkog okruglog stola, pokusne aktivnosti, 
prekogranični model upravljanja ribljim resursima i upute za 
učinkovito planiranje europskih fondova.

Odjeljak  Glavne faze 
Ovaj odjeljak sadrži podjelu različitih radnih paketa (WP) projektnih 
aktivnosti i opis svake od njih.

Odjeljak Partneri 
Sadrži kratak opis tijela koja su sudjelovala u projektu: svi partneri 
imaju profilnu datoteku svojih aktivnosti, znanje i iskustvo stečeno 
u ribarstvu i marikulturi te u vođenju međunarodnih projekata.

Odjeljak Vijesti 
Prikuplja sve članke objavljene na naslovnoj stranici koji se 
postupno mijenjaju novijima. To je najdinamičniji i najpromjenjiviji 
dio, otvoreni dijalog s posjetiteljima.

Odjeljak  Poveznice 
Daje niz poveznica na institucionalna i izvaninstitucionalna mjesta 
od važnosti za sektor ribarstva, na nacionalnoj i međunarodnoj 
razini.

Odjeljak Bilten
Prikuplja sve biltene objavljene i poslane na mailing listu projekta. 
Bilten je aktivan način komunikacije koja izravno doseže do 
korisnika.

Poglavlje 1
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The Events section lists the upcoming events of the project and also 
signals events and interesting initiatives for the sector.

Accessibility and use
The www.EcoSea.eu site is available under current legislation (art.47 
of Presidential Decree 445 of 28 December 2000) and proves the 
compliance of all the website pages with the requirements for technical 

Odjeljak Događanja navodi nadolazeće događaje iz projekta i upućuje na 
zanimljive događaje i inicijative za sektor.
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The Events section lists the upcoming events of the project and also 
signals events and interesting initiatives for the sector.

Accessibility and use
The www.EcoSea.eu site is available under current legislation (art.47 
of Presidential Decree 445 of 28 December 2000) and proves the 
compliance of all the website pages with the requirements for technical 

Pristup i korištenje
www.ecosea.eu stranica je dostupna po postojećim zakonima (čl. 
47 predsjedničkih dekreta 445 od 28. prosinca 2000.) i dokazuje 
pridržavanje svih web-stranica zahtjevima za tehničku provjeru u 

Komunikacija i diseminacija (WP 2)
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verication, in accordance with the Decree of the Ministry for Innovation 
and Technologies of 8th July 2005.

Copyright and intellectual property, use of materials
Intellectual property belongs to the Emilia-Romagna Region, which 
has the right to unlimited use of the production.

Video activities 
Puglia Region

The close historical interdependence, the geographical and commercial 
proximity, the mutual cultural grafts create the living framework of 
communication between the countries bordering the Adriatic Sea. 
DNEXT, a video production company specialized in documentaries, 
on behalf of the Puglia Region - Department of Agriculture, Rural 
Development and Environmental Protection - Hunting and Fishing 
Section, created an animated multilingual spot and a documentary 
accompanied by eight launch teasers. 
People, institutions, research centres, cities, landscapes, gestures, 
shermen and the sea are the elements that make up the network of 
images in which the experiments of the EcoSea project and of the other 
territories are told. The story, told by the documentary, of an example 
of governance, that can be extended to the entire Mediterranean area, 
aimed at a common and shared management plan to improve the 
marine environment with a sustainable approach. This was the main 
theme on which the director Pierdomenico Mongelli based the entire 
video production.
Focused on the osmotic exchange network with the Mediterranean 
Sea from which the Western civilization originated, the documentary 
reveals the skills involved in the EcoSea Project, the cultural and 
economic motivations of its actors, the link with the territories and 
their specicity, the wealth of the Adriatic Sea and the heritage of its 
habitat, the incubation of ideas and the implementation of cross-border 
programs of ecological and scientic value, the creation of a common 
strategy, the willingness of people to build a system around a common 
horizon of values: the protection of biodiversity, the enhancement of 
our sea and culture in general.

skladu s Uredbom Ministarstva za inovacije i tehnologije, 8. srpnja 
2005. godine. Autorska prava i intelektualno vlasništvo, upotreba 
materijala intelektualnog vlasništva pripadaju Regiji Emilia-
Romagna, koja ima pravo na neograničeno korištenje.

Videosadržaji
Regija Puglia 

Bliska povijesna međuovisnost, geografska i komercijalna bliskost 
stvorili su životni okvir komunikacija među zemljama koje izlaze 
na Jadransko more. DNEXT videoprodukcija, tvrtka specijalizirana 
za dokumentarce, u ime regije Puglia - Odjela za poljoprivredu, 
ruralni razvoj i zaštitu okoliša i Odsjeka za lov i ribolov, stvorila je 
animirani višejezični spot i dokumentarac, zajedno s osam isječaka 
za najavu. Ljudi, ustanove, istraživački centri, gradovi, pejzaži, 
geste, ribari i more elementi su koji čine mrežu slika u kojima su 
ispričani eksperimenti projekta EcoSea i drugih područja. Priča, 
kako ju priča dokumentarac, jest primjer upravljanja koje se 
može proširiti i na cijelo sredozemno područje, a usmjereno je na 
zajednički plan upravljanja kako bi se unaprijedio morski okoliš s 
održivim pristupom. Na toj temi redatelj Pierdomenico Mongelli 
temelji cijelu svoju videoprodukciju. Usmjeren na mrežu razmjene 
Sredozemnog mora od koje je zapadna civilizacija i nastala, 
dokumentarni film otkriva vještine upotrijebljene u EcoSea projektu, 
kulturne i ekonomske motive njegovih aktera, veze teritorija te 
njihove posebnosti, bogatstvo Jadranskog mora i baštinu njegova 
staništa, inkubaciju ideja te provedbu prekograničnog programa 
ekološke i znanstvene vrijednosti, stvaranje zajedničke strategije, 
spremnost ljudi na izgradnju sustava oko zajedničkog horizonta 
vrijednosti: zaštita biološke raznolikosti, poboljšanje našeg mora i 
kulture općenito.

Poglavlje 1
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aquaculture in the Adriatic (WP 3)

Adriatic Advisory Board
Friuli Venezia Giulia Region

The Friuli Venezia Giulia Region coordinated and managed two of 
the main activities of the project; those relating to the creation and 
coordination of the Technical Scientic Crossborder Table of experts 
in the shery sector (A.A.B.) and the FISHGIS system.
Their design and implementation laid the basis for the approach to 
an integrated and shared management of sh stocks in the Adriatic, 
which has been considered for years as necessary and essential by 
technicians and experts, as well as requested by the state and by the 
natural course of the stocks in an environment of widespread suffering 
and problems.
The AAB Table, a technical coordination body among the cross border 
institutions involved in the management of resources and sheries, is 
made up of expert biologists and was the place for sharing and adopting 
scientic guidelines in order to choose common management strategies. 
It was coordinated by the experience and the competence of prof. Corrado 
Piccinetti, a well-known biologist and professor at the University of 
Bologna, consultant of the ministry and director of the Laboratory of 
Marine Biology of Fano, who we would like to thank in these pages for 
the availability and the valuable contribution to the project.
The table had the task of suggesting the guidelines for the promotion and 
the management of sustainable sheries in the Adriatic, while ensuring 
respect for the environment and economic and social development.
In particular, the partners’ pilot actions for the development of shery 
resources were analyzed and validated, guidelines for methodologies 
and sustainable aquaculture practices were created and target species, 
thanks to which we could develop the rst hypothesis of cross-border 
resource management models, were identied.

Fish GIS
(Regional Agency for the Protection of the Environment - ARPA Friuli 
Venezia Giulia)
To effectively manage a territory, or in this particular case a marine 
space, you have to dene its components and the activities that 
characterize it.

Poglavlje 2
Alati za upravljanje ribljim resursima i 
marikulturom na Jadranu (WP 3)

Jadranski savjetodavni odbor 
Regija Friuli Venezia Giulia 

Regija Friuli Venezia Giulia koordinira i upravlja dvjema glavnim 
aktivnostima projekta; onom koja se odnosi na stvaranje i 
koordinaciju tehničkog i znanstvenog prekograničnog okruglog 
stola stručnjaka u ribarskom sektoru (AAB) i FISH.GIS sustavom. 
Njihov dizajn i implementacija postavili su temelj za pristup 
integriranom i zajedničkom upravljanju ribljim fondom u Jadranu, 
koje se smatra neophodnim već godinama prema procjeni tehničara 
i stručnjaka, kao što su i propisani na razini država, a i neophodni 
zbog prirodnog tijeka života ribljeg fonda u okruženju raširene 
patnje i problema.
AAB okrugli stol, tehničko koordinacijsko tijelo među 
prekograničnim institucijama uključenim u upravljanje resursima 
ribarstva, sastavljen je od stručnjaka biologa i bilo je to mjesto za 
razmjenu i usvajanje znanstvenih smjernica kako bi se odabrale 
strategije zajedničkog upravljanja. Prof. Corrado Piccinett, poznati 
biolog i profesor na Sveučilištu Bologna, savjetnik ministarstva i 
direktor Laboratorija za morsku biologiju Fano, koordinirao je AAB-
om rabeći svoje iskustvo i kompetencije, te   mu želimo zahvaliti na 
dostupnosti i vrijednom doprinosu projektu. Okrugli stol je imao 
zadatak predlaganja smjernica za promicanje i upravljanje održivog 
ribarstva na Jadranu, uz osiguranje briga za okoliš i gospodarski 
te društveni razvoj. Konkretno, pokusne aktivnosti partnera za 
razvoj resursa u ribarstvu su analizirane i valorizirane, kreirane su 
smjernice za metodologije i održive prakse marikulture, zahvaljujući 
kojima bismo mogli razviti prvu hipotezu o prekograničnom 
modelu upravljanja resursima.

FISH GIS

(Regionalna Agencija za zaštitu okoliša - ARPA Friuli Venezia Giulia)

Za učinkovito upravljanje teritorijem, u ovom konkretnom sluča-
ju morskim okolišem, moraju se definirati komponente i aktivnosti 
koje ga karakteriziraju.
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In addition to this, it is useful to share the knowledge on which the 
planning of management activities is based.
In this way the idea of Fish.GIS was born. This is a technological 
support that allows an effective presentation of the complexity and 
interdependence of economic and environmental processes (shing, 
aquaculture, navigation, conservation…) and enables having available 
information to support management policies that must go towards a 
rational and sustainable use of resources and territory.
In this context the use of computing platforms, such as GIS (Geographic 
Information System), is of great importance, given the ability to 
combine the managerial-administrative functions of a database with 
geographic analysis tools and production of digital cartography.
These technologies have had a very quick development lately and 
have moved at the same pace as the demand of availability of real-
time information distributed on the web.
In response to this, there was a growing availability of Web-GIS 
applications that make it possible to anyone with an internet connection 
to consult maps and data quickly and easily. 
In land and environment management these devices provide a exible 
and powerful platform, useful to reduce the gap between citizens and 
administrations, providing data that can be consulted by interested 
people, whether technical or not, in a few clicks.

Applicability of GIS in the Adriatic shing
The Adriatic Sea is shared by many countries and has a unique 
challenge from a management point of view because of the many 
activities that have to operate in a limited space, due to the limited 
area of the basin. 
Fisheries and mariculture must therefore constantly interact with 
many other interests: protected areas, protection of fauna and ora, 
regulated areas, shipping lanes, presence of mining facilities or 
pipelines, hazardous areas, military areas, and more. 
This set of complex interactions can be summarized in maps that can 
be placed next to the biological data of sh species and economic and 
commercial information provided at basin level by navies of different 
countries.
In this context, GIS helps to understand the different phenomena and 
enables describing the problems, relating them to the area and treating 
these activities in an integrated structure.
Fish.GIS consists of a Web-GIS aiming to enclose the above information 
in one organized container that can be consulted according to the 

Uz to, korisno je podijeliti znanje na kojem se planiranje aktivnosti 
upravljanja temelji. Na taj način je i rođena ideja o FISH.GIS-u. To 
je tehnološka podrška koja omogućuje učinkovitu prezentaciju 
složenosti i međuovisnosti ekonomskih i ekoloških procesa 
(ribolov, marikultura, navigacija, očuvanje ...) i omogućuje 
dostupnost informacija za podršku politici upravljanja koja mora 
ići prema racionalnom i održivom korištenju resursa i teritorija. U 
tom kontekstu, korištenje računalnim platformama, kao što je GIS 
(Geografski informacijski sustav), od velike je važnosti, s obzirom 
na sposobnost kombiniranja upravljačko-administrativne funkcije 
baze podataka s alatima za geografsku analizu i izradu digitalne 
kartografije. Te su se tehnologije vrlo brz razvijale u posljednje 
vrijeme i pratile su tempo potražnje i raspoloživosti informacija u 
realnom vremenu koje se distribuiraju na webu. Kao odgovor na to, 
postoji sve veća dostupnost web GIS aplikacije kojoj može pristupiti 
bilo tko s internetskom vezom i koristiti se kartama i podatcima 
brzo i jednostavno. U upravljanju zemljištem i okolišem ovi uređaji 
pružaju fleksibilnu i moćnu platformu, korisnu za smanjivanje jaza  
između građana i uprave, pružajući podatke građanima, ne nužno 
tehnički obrazovanima, u nekoliko klikova.

Primjena GIS-a u jadranskom ribolovu
Jadransko more dijele mnoge zemlje, što postavlja jedinstven izazov 
s aspekta upravljanja zbog mnogih aktivnosti koje imaju ograničen 
prostor za rad i zbog ograničenog područja mora. Ribarstvo i 
marikultura, dakle, moraju stalno biti u interakciji s mnogim 
drugim interesima: zaštićena područja, zaštita flore i faune, 
uređena područja, utovarni putevi, prisutnost rudarskih objekata 
ili cjevovoda, opasna područja, vojna područja i još mnogo toga. 
Ovaj skup složenih interakcija može se sažeti u karte koje se mogu 
postaviti uz biološke podatake o ribljim vrstama i gospodarske 
te komercijalne informacije na razini Jadrana podijeljene po 
ribarskim flotama raznih zemalja. U tom kontekstu, GIS pomaže 
razumjeti različite pojave i omogućuje opis problema, stavljajući 
ih u kontekst područja i tretiranje ovih aktivnosti u integriranoj 
strukturi. FISH.GIS se sastoji od web GIS-a radi integracije  gore 
navedenih informacija u jedan organizirani spremnik koji se može 
konzultirati u skladu s potrebama. Pristup uređaju je u potpunosti 
omogućen preko interneta, što omogućuje dijeljenje tematskih 

Poglavlje 2
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needs. An entirely Web-accessible device, which gives way to share 
thematic maps, providing users with a dynamic and versatile display 
system. 
Thematic maps, divided into subjects, make the different categories of 
data accessible, depending on the different typical needs of different 
backgrounds users: citizens, operators, engineers and scholars.

The software choice
For the development of the GIS system of the EcoSea project, 
which ARPA Friuli Venezia Giulia managed and implemented on 
assignment and by agreement with the Department of Hunting and 
Fishing Resources  of the Friuli Venezia Giulia Region, only the Open 
Source Applications (PostGIS-Qgis desktop / Server-LizMap) were 
used, because there are no software license costs involved, thus saving 
money for administrations and for citizens. 
Fish.GIS also becomes an opportunity to demonstrate how, at present, 
open source systems can be successfully used in public facilities as 
community-created devices that provide valuable services to the 
community itself.
The selected software work with web le formats and services that are 
“OGC Compliant”, approved by the Open Geospatial Consortium, an 
international non-prot organization that guarantees the high quality 
of the open standards of  exchange of geographical data.
All information layers in the FISH.GIS can be freely downloaded 
by users for a huge variety of needs.

PostGIS
The Geodatabase, which is the backbone of the Web-GIS, is based 
on the PostgreSQL database and its PostGIS extension that allows 
it to manage spatial objects and information layers.
This structure allows the organization of data with a geographical 
component in an environment in which the different parts can 
interact with each other through alphanumeric matches, but also 
mutual positioning. 
The organization into a geodatabase and the use of the spatial 
indexing involve also the structural maintenance of real-time 
information and its quick extraction. 
These are necessary conditions for the availability of services that 
are updated and distributed via web.

Alati za upravljanje ribljim resursima i marikulturom na Jadranu (WP 3)

karata, pružajući korisnicima dinamičan i svestran sustav prikaza. 
Tematske karte podijeljene u predmete, čine različite kategorije 
dostupnih podataka, ovisno o tipičnim potrebama raznih korisnika: 
građana, operativaca, inženjera i znanstvenika.

Izbor softvera
Za razvoj GIS sustava projekta EcoSea kojim upravlja i provodi 
ga prema rasporedu i po dogovoru s Odjelom za resurse lova i 
ribolova regije Friuli Venezia Giulia - ARPA Friuli Venezia Giulia, 
korištene su open source aplikacije (PostGIS-QGiS desktop / server-
LizMap, jer nisu bili predviđeni troškovi za  licence za softver, čime 
se štedi novac za upravu i za građane. FISH.GIS je pružio priliku 
da pokaže kako se, u ovom trenutku, open source sustavom može 
uspješno koristiti u javnim objektima kao uređajem koji pruža 
vrijedne usluge samoj zajednici. Odabrani softver radi s formatima 
web datoteka i usluga koje su “OGC kompatibilne”, odobrene od 
strane Open Geospatial Consortiuma ,  međunarodne neprofitne 
organizacije koja jamči visoku kvalitetu otvorenih standarda 
razmjene geografskih podataka. Sve informacijske slojeve u FISH.
GIS-u mogu slobodno preuzeti svi korisnici za različite potrebe.

PostGIS
Geobaza podataka, koja je okosnica web GIS-a, temelji se na 
PostgreSQL bazi podataka i njegovom PostGIS produžetku koji 
omogućuje upravljanje prostornim objektima i informacijskim 
slojevima. Ova struktura omogućuje organizaciju podataka s 
kontroliranim zemljopisnim komponentama u okruženju u kojem 
različiti dijelovi mogu biti u interakciji jedni s drugima kroz 
alfanumeričke parove, ali i međusobno pozicioniranje. Organizacija 
u geopodatke i korištenje prostornih indeksiranja uključuje i 
strukturno održavanje informacija u realnom vremenu te njihovo 
brzo traženje. To su nužni uvjeti za dostupnost usluga koje se 
ažuriraju i distribuiraju preko interneta.
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Figure 1 The structure of the system used for Fish.GIS

Quantum GIS (Qgis)
Digitization and organization of the layers were based on the use of 
Qgis, the official project of the Open Source Geospatial Foundation 
(OSGeo), and maintained by a very active development group. The 
software is a multi-platform, that is able to work on all the existing 
operating systems (including Android) and makes it possible to 
visualize, manage, edit, analyze data and create maps, it also makes it 
possible to communicate with databases and servers.
Quantum GIS, thanks to its qualities, is gaining ground in national 
and international level and ARPA FVG, where in recent years has 
been adopted as an institutional GIS software.

Liz Map
The web part is borne by/depends on the QGIS-Server and the LizMap, 
server tools that can query the data on spatial objects in the geo-
database and give them as web-GIS to a Web client (Google Chrome, 
Internet Explorer, Mozilla Firefox etc. ).
The Qgis-Server makes it possible to create and manage OGC services 
(WFS, WFS-T, WMS, WCS, etc.) that are standardized Web protocols, that 
can provide spatial objects collected on a cartographic server directly on 
the client GIS desktop installed on the PC of a particular user.

The LizMap Web Client (http://www.3liz.com/lizmap.html) is a 
fully comprehensive solution for publishing maps on the Internet. 

Quantum GIS (QGiS)
Digitalizacija i organizacija slojeva se temelji na uporabi QGIS-a, 
službeni projekt Open Source Geospatial Foundationa (OSGeo), 
i održava ga vrlo aktivna razvojna grupa. Softver je multi-
platformski, koji je u stanju raditi na svim postojećim operativnim 
sustavima (uključujući i Android) te omogućuje vizualiziranje, 
upravljanje, uređivanje, analiziranje podataka i izradu karata, a 
također omogućuje i komunicirati s bazama podataka i poslužitelja. 
Quantum GIS, zahvaljujući svojim kvalitetama, širi se na nacionalnoj 
i međunarodnoj razini i u ARPA FVG, gdje je u posljednjih nekoliko 
godina usvojen kao institucionalni GIS softver.

Liz karta
Web dijelom ovisi o QGiS-serveru i Liz karti, serverskom alatu 
koji može pretraživati podatke o prostornim objektima u geobazi 
podataka i nuditi ih kao web GIS web-klijentima (Google Chrome, 
Internet Explorer, Mozilla Firefox itd). QGiS-Server omogućuje 
stvaranje i upravljanje OGC uslugom (WFS, WFS-T, WMS, WCS itd) 
koje su standardizirani web-protokoli i mogu osigurati prostorne 
objekte prikupljene na kartografskom poslužitelju izravno na 
klijentov GIS desktop, instaliran na računalu pojedinog korisnika. 
LizMap Web Client (HTT: //www.3liz.com/lizmap.html) jest 
potpuno sveobuhvatno rješenje za objavljivanje karte na internetu.
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Figure 1 The structure of the system used for Fish.GIS

Quantum GIS (Qgis)
Digitization and organization of the layers were based on the use of 
Qgis, the official project of the Open Source Geospatial Foundation 
(OSGeo), and maintained by a very active development group. The 
software is a multi-platform, that is able to work on all the existing 
operating systems (including Android) and makes it possible to 
visualize, manage, edit, analyze data and create maps, it also makes it 
possible to communicate with databases and servers.
Quantum GIS, thanks to its qualities, is gaining ground in national 
and international level and ARPA FVG, where in recent years has 
been adopted as an institutional GIS software.

Liz Map
The web part is borne by/depends on the QGIS-Server and the LizMap, 
server tools that can query the data on spatial objects in the geo-
database and give them as web-GIS to a Web client (Google Chrome, 
Internet Explorer, Mozilla Firefox etc. ).
The Qgis-Server makes it possible to create and manage OGC services 
(WFS, WFS-T, WMS, WCS, etc.) that are standardized Web protocols, that 
can provide spatial objects collected on a cartographic server directly on 
the client GIS desktop installed on the PC of a particular user.

The LizMap Web Client (http://www.3liz.com/lizmap.html) is a 
fully comprehensive solution for publishing maps on the Internet. 

Slika 1. Struktura sustava kojim se koristi za FIS.GIS
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It integrates and optimizes the features offered by the Qgis-Server 
by organizing the publication of Web-GIS maps and the supply of 
OGC services in a single structure that is the same signicance/role 
of a Cartographic Portal. It simplies the creation of thematic maps 
published on the web since it allows the Web-GIS “producer” to get 
thematic maps quickly. 
They have to be provided to users through a plug-in, which manages 
the congurations for publication.
The result on Web-GIS will correspond to the maps determined by the 
operator that manages the GIS. The construction work of the maps is 
then carried out through the Qgis desktop application, leaving only/
just a few details to be personalized on the web page using JavaScript 
language, HTML and CSS.

The structure of Fish.GIS
Data collection and storage on database
The data collection was based on the cooperation with several project 
partners who provided relevant information about marine space. The 
material covered in Web-GIS comes from studies, scientic research, 
orders, regulations or past projects in the shery sector. Information 
was gathered by individual partners, who contacted institutions, 
research facilities and several institutions holding the data.
ARPA FVG, in order to coordinate and guide the partners in the 
production of information that should be as homogeneous as possible, 
organized the ow of data and how to ll them in and trained the GIS 
experts identied by the partners.
Every GIS expert had available space on Dropbox, a cloud system for 
the collection and sharing of data, containing les with the guidelines 
to follow on how to collect the information. 
In particular, instructions were given for the creation of the different 
layers of information, with particular reference to their identication, 
their typology and coordinate systems, the content and the information 
on how to complete the tabular data associated with the layers. 
Guides for “meta-dating” the data were also provided following 
the instructions given by the Inspire directive. At the same time, the 
partnership provided data in consecutive “boxes” according to the 
agreed schedule.
While trying to manage the manner and the content for data processing, 
ARPA FVG processed, where possible, the mosaic of the collected data 
to make them consistent with each other at basin level.
To optimize the performance of the cartographic server and Web-GIS, 

On integrira i optimizira mogućnosti koje nudi QGIS-server 
organizirajući objavljivanje web GIS karata te isporuku OGC 
usluge u jedinstvenu strukturu koja je istog značaja i uloge kao i 
kartografski portal. To pojednostavljuje stvaranje tematskih karata 
objavljenih na webu, jer omogućuje web GIS “proizvođaču” brz 
pristup tematskim kartama. One moraju biti dostupne korisnicima 
kroz plug-in  uslugu koja upravlja konfiguracijom za objavljivanje. 
Rezultat na web GIS-u će odgovarati kartama koje određuje 
operater koji upravlja GIS-om. Radovi na kartama se nakon toga 
provode kroz desktop aplikaciju QGiS, ostavljajući samo nekoliko 
detalja koji se prilagođavaju na web-stranici s pomoću JavaScript 
jezika, HTM-a i CSS-a.

Struktura FISH.GIS-a

Prikupljanje podataka i čuvanje u bazi 
Prikupljanje podataka temelji se na suradnji s raznim projektinim 
partnerima koji su pružili relevantne informacije o morskom 
prostoru. Materijal pokriven web GIS-om dolazi iz studija, 
znanstvenih istraživanja, propisa ili prošlih projekata u sektoru 
ribarstva. Informacije su prikupljene od pojedinih partnera, koji su 
kontaktirali institucije, ustanove za istraživanje i nekoliko institucija 
koje sadrže podatke. 
ARPA FVG, u cilju koordinacije i kao vodič partnera u izradi 
informacija koje trebaju biti što je moguće homogenije, organizirala 
je protok podataka i protokol ispunjavanja te obučila GIS stručnjake 
koje su odredili partneri. 
Svaki GIS stručnjak imao je slobodnog prostora na Dropboxu, cloud 
sustavu za prikupljanje i razmjenu podataka, koji sadrži datoteke sa 
smjernicama o tome kako prikupiti informacije. 
Konkretno, dane su upute za stvaranje različitih slojeva informacija, 
s posebnim osvrtom na njihovu prepoznatljivost, njihova tipologiju 
i koordinatne sustave, sadržaj i informacije o tome kako ispuniti 
tabelarne podatke povezane sa slojevima. 
Osigurani su i vodiči za “meta-dating” podatke po uputama 
INSPIRE direktive. U isto vrijeme, partnerstvo je omogućilo podatke 
u  “kutijama” u skladu s dogovorenim rasporedom. 
Dok pokušava upravljati načinom i sadržajem za obradu podataka, 
ARPA FVG obrađuje, gdje je to moguće, mozaik prikupljenih 
podataka kako bi ih se međusobno uskladilo na razini cijelog 

Alati za upravljanje ribljim resursima i marikulturom na Jadranu (WP 3)
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Figure 2 Pictures of the process of realization of the information layers
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Figure 2 Pictures of the process of realization of the information layersSlika 2. Slike procesa realizacije informacijskih slojeva
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all the layers with areal or linear information were simplied to be 
better depicted on the different displays. 
In Web-GIS,  switching between the different degrees of simplication 
occurs automatically at certain scale levels and without interruption 
when zooming in and zooming out.
Each partner, together with the geographical and tabular data, also 
provided information in Word and pdf format, as well as web links to 
the original resource. 
This documentary material, collected in the Fish.GIS atlas, can be 
retrieved directly from the Web-GIS screen thus making it possible to 
complete the information made available to the user.

The coordinate system
The projection system for the data produced for the EcoSea project 
is the ETRS89 / ETRS-tm33 (acronym EPSG 3045). It is a projected 
coordinate system adopted by the European Union as an official 
reference system for member states between the 12th and 18th eastern 
meridian and includes most of the Adriatic basin.

The Web-GIS application
The web application can be visited through links in the EcoSea project 
portal. 

The graphical interface between system and user, which denes what 
the Web-GIS looks like, is simple, classic and direct, and is easy to use 
even by less experienced users.
The list of layers of information contained in  the Web-GIS is visible 
in a key that reects the overlapping order and provides general 
information about the single layers through a brief description. If you 
select, with a click of the mouse, the element of interest in the area of   
the map, some “pop-up” windows  show the information associated 
with it.
The interface provides the tools that allow you to drag the area of   
interest, to turn the areas into user-dened windows, that make it 
possible to show the scale in both graphical and numerical format and 
nally offer mini map with a bird’s eye view.
Via browser, some actions such as calculating distances, areas and 
perimeters, as well as the search for locations and if the PC / tablet / 
smartphone has a GPS, the location of its position, will be available; if 
there is no GPS, the position of the user refers to the nearest network 
node (network server or cell of the mobile network to which you are 
connected).

Jadrana i kako bi se optimizirala izvedba kartografskih poslužitelja 
i web GIS-a.
Svi slojevi s površinskom ili linearnom informacijom bili su 
pojednostavljeni kako bi se lakše prikazivali na različitim 
zaslonima. U web GIS-u prebacivanje između različitih stupnjeva 
pojednostavljenja događa se automatski u određenim razinama 
razmjera i bez prekida prilikom zumiranja i umanjenja prikaza. 
Svaki partner, zajedno s geografskim i tabličnim podatcima, osigurao 
je i podatke u Word i PDF formatu, kao i linkove na originalni izvor. 
Ovaj dokumentarni materijal sakupljen je u FISH.GIS atlas, može 
se preuzeti izravno iz web GIS zaslona, čime je moguće objediniti 
informacije koje su dostupne korisniku.

Koordinatni sustav
Projekcija sustava za proizvedene podatake za EcoSea projekt 
je ETRS89 / ETRS-tm33 (akronim EPSG 3045). To je projicirani 
koordinatni sustav koji je Europska unija usvojila kao službeni 
referentni sustav za države članice između 12. i 18. istočnog 
meridijana i uključuje većinu jadranskog bazena.

Web-GIS aplikacija
Web aplikaciji se može pristupiti preko linkova u EcoSea projektnom 
portalu. 
Grafičko sučelje između sustava i korisnika, koje definira izgled Web 
GIS-a, jest jednostavno, klasično i izravno, te je lagano za korištenje 
čak i manje iskusnim korisnicima. Popis slojeva informacija koje su 
sadržane u web GIS-u je vidljiv u ključu koji odražava redoslijed 
preklapanja i daje opće informacije o pojedinim slojevima kroz 
kratak opis. Ako se odabere, klikom miša, element interesa u 
području karte, neki “iskačući” prozori pokazuju informacije 
povezane s tim. 
Sučelje pruža alate koji omogućuju da se povlačenjem miša označi 
područje interesa, da bi se ta područja pretvorila u korisnički 
definirane prozore, koji omogućuju prikaz razmjera i u grafičkom 
i u brojčanom obliku te naposljetku nude minikartu iz ptičje 
perspektive. Preko preglednika, neke radnje kao što je izračunavanje 
udaljenosti, površine i oboda, kao i potraga za lokacijama, ako 
PC / tablet / smartphone ima GPS,  i mjesto svog položaja bit će 
raspoloživo; ako nema GPS, položaj korisnika odnosi se na najbliži 
mrežni čvor (mrežni poslužitelj ili stanica mobilne mreže na koju 
ste povezani).

Alati za upravljanje ribljim resursima i marikulturom na Jadranu (WP 3)
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Figure 3 Images of LizMap system graphical interface to see the information 
layers via internet browser

Slika 3.  Slike LizMap grafičkog sučelja sustava kako bi se vidjeli informacijski 
slojevi preko internet preglednika
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In the “Information” window, that can be recalled on the left of the key, 
you can enter into the description of the project, its spatial domain, the 
corporate website and you obtain the URL to get the layers through 
the OGC services.

The available layers
Administrative limits:
 Harbor authorities/ Fishing Sectors: Division of territorial waters 

between local authorities and their jurisdictions
 National boundaries:  line separating territorial waters
 MRSC (IT): Maritime Rescue Sub-centers for the coordination of 

marine research and rescue operations 
 Baseline (IT): Baseline used  to calculate  territorial waters

Maritime transport:
 Ferry routes: Routes of the most important national and 

international ferries
 Motorway of the sea: Main international routes

Offshore facilities:
 Weather and sea buoys: marine data collection systems positioned 

in the Adriatic waters
 Oil platforms: location of Italian platforms in the Adriatic Sea
 Underwater exhaust ducts: undersea pipelines for the discharge 

of waste water
 Discharging in the sea: entry points of discharge of waste water 

into the sea

Navigational hazards:
 Wrecks: presence of wrecks on the seabed
 Presence of explosives: presence of unexploded bombs and 

bullets or at risk of explosion

Protected areas:
 Protected Areas: areas subject to regional, national or international 

safeguard, in which there can be limits to shing 
 Restocking areas: structures or areas used for repopulating or 

used as nursery areas for sh species
 Seagrass beds: areas of seabed covered by seagrass meadows 

therefore under protection

U prozoru “informacije”, koji se može otvoriti lijevo od ključa, može 
se ući u opis projekta, njegove prostorne domene, korporativne 
web-stranice i dobiti URL da se slojevima pristupi kroz OGC usluge.

Dostupni slojevi

Administrativne granice:
•	 Lučke vlasti / Ribolovni sektor: sektor teritorijalnih voda iz-

među lokalnih vlasti i njihove nadležnosti
•	 Nacionalne granice: linija koja razdvaja teritorijalne vode
•	 MRSC (IT): pomorski spasilačko-ronilački centri za koordinaci-

ju istraživanja mora i spašavanja
•	 Osnovni pravci (IT): Pravci korišteni za izračunavanje teritori-

jalnih voda

Pomorski prijevoz:
•	 Trajektne linije: najvažniji nacionalni i međunarodni trajektni 

putevi
•	 Morska autocesta: glavne međunarodne rute

Offshore sadržaji:
•	 Vemenske morske plutače: sustavi prikupljanja podataka 

postavljeni u jadranskim vodama
•	 Naftne platforme: položaj talijanskih platformi u Jadranu
•	 Podvodni ispusti: podmorski cjevovodi za ispuštanje otpadne 

vode
•	 Ispuštanja u more: ulazne točke ispuštanja otpadnih voda u 

more

Navigacijske opasnosti:
•	 Olupine: Prisutnost olupina na dnu mora
•	 Prisutnost eksploziva: prisutnost neeksplodiranih bombi i me-

taka ili rizik od eksplozije

Zaštićena područja:
•	 Zaštićena područja: područja od regionalne, nacionalne ili 

međunarodne zaštite, u kojima može doći do ograničenja ri-
bolova

•	 Područja poribljavanja: instalacije ili prostori kojima se koristi 
za repopulacije ili kao područjima mrijestilišta za riblje vrste

•	 Morske livade: zaštićena područja morskog dna pokrivena 
livadama morskih cvjetnica 

Alati za upravljanje ribljim resursima i marikulturom na Jadranu (WP 3)
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Restricted Areas:
 Distances from the coast in compliance with/according to 

European legislation: shing limits imposed by European 
Regulation n ° 1967/2006 based on the distance from the coast, 
water depth and type of gear used for shing

 Military Areas: areas used for military training by the Italian 
navy or air force and subjected to special regulation

 Restricted areas for various reasons: areas with rules concerning 
navigation, anchoring or shing

Aquaculture:
 Installations of mariculture and breeding areas: location of the 

concessions for mariculture and shellsh harvesting areas 
 Classication of shellsh breeding waters: classication of the 

waters dedicated to the breeding of shellsh in compliance with 
/under European Regulation n° 854/2004

Fisheries data:
 EU Fleet Register Ports and Data: location of ports and marine 

authorities in the Adriatic Sea and the data on the shing eet 
from the  European Fleet Register

 GSA: Geographical Sub Areas identied by the General Fisheries 
Commission in the Mediterranean Sea

 Maps showing the distribution of sh species (MEDITS Project): 
Maps showing the spatial distribution of the main sh species of 
the Adriatic made with the MEDITS Project.

Geomorphology:
 EMODnet depth contours: Depth Contours at 50m made by the 

European Data Network EMODnet
 ISMAR high resolution depth contours: bathymetry made by 

ISMAR in Bologna during the CARG Project
 EMODnet bathymetry map: DTM Map: Bathymetrics made by 

the EMODnet European Data Network 

Seabed:
 Discharge Zone: Discharge Zone for sand or sludge
 Bottom Bioenoses: distribution of the main facies, biotic 

communities or community groups
 Sediment: distribution of various types of marine sediment

Područja s ograničenjima:
•	 Udaljenosti od obale, u skladu s/prema europskim propisima: 

granice ribolovnih zona prema Uredbi br. 1967/2006 temelji 
se na udaljenosti od obale, dubini vode i vrsti opreme koja se 
koristi za ribolov

•	 Vojne zone: površine kojima se koristi za vojnu obuku od 
strane talijanske mornarice ili zrakoplovstva i podvrgnute su 
posebnom propisu

•	 Ograničena područja iz raznih razloga: područja s pravilima 
koja se odnose na navigaciju, sidrenje ili ribolov

Akvakultura:
•	 Instalacije marikulture i uzgojna područja: položaji koncesije za 

marikulturu i uzgoj školjaka 
•	 Klasifikacija rasplodnih voda za školjke: klasifikacija voda 

posvećenih uzgoju školjaka u skladu s europskom Uredbom 
br. 854/2004

Podaci o ribarstvu:
•	 EU registar flote luka i podataka: mjesto luka i morskih vlasti 

u Jadranskom moru i podatci o ribolovnoj floti iz Europskog 
registra flote

•	 GSA: geografska subpodručja prema Općoj komisiji za ribarstvo 
u Sredozemnome moru

•	 Karte koje pokazuju rasprostranjenost vrsta riba (MEDITS 
program): karte prikazuju prostorni raspored glavnih ribljih 
vrsta Jadrana, napravljene u MEDITS programu.

Geomorfologija:
•	 EMODnet konture dubina: konture dubina na 50 m koje je 

izradila Europska mreža podataka EMODnet
•	 ISMAR konture dubina visoke rezolucije: batimetrija koju je 

izradio ISMAR u Bologni tijekom CARG projekta
•	 EMODnet karta batimetrije, DTM karta: batimetrija koju je 

napravila EMODnet Europska mreža podataka

Morsko dno:
•	 Zone ispuštanja: zona ispuštanja za pijesak ili mulj
•	 Pridnene biocenoze: distribucija glavnih biotičkih zajednica ili 

grupa u zajednici
•	 Sediment: distribucija raznih vrsta morskog sedimenta

Poglavlje 2
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Studies and research:
 Bibliographic data: areas subject to studies and research 

concerning shing

The distribution maps are related to a set of concerted species chosen 
for their commercial importance at Adriatic level.
The species selected are 14:
1. Eledone moschata
2. Engranulis encrasicolus
3. Illex coindetii
4. Loligo vulgaris
5. Merlangius merlangus
6. Merluccius merluccius
7. Mullus barbatus
8. Nephrops norvegicus
9. Pagellus erythrinus
10. Sardina pilchardus
11. Sepia officinalis
12. Sprattus sprattus
13. Squilla mantis
14. Trachurus trachurus

USB Flash Drives
Together with the Web-GIS application, USB ash drives - containing 
the most relevant material - are available along with versions of 
Qgis that are suitable for the various different operating systems. 
This device, although it contains a picture of the data with the key’s 
production date, will help the process of disclosure/dissemination of 
information and will make it possible to consult Fish.GIS even without 
a connection to the net.

Figure 4 One of the USB keys made for the projectSlika 4. Jedan od USB ključeva izrađenih za projekt

Studije i istraživanja:
•	 Bibliografski podatci: područja na kojima su rađene studije i is-

traživanja u vezi ribolova

Karte distribucija odnose se na skup određenih vrsta odabranih 
zbog svoje komercijalne važnosti na Jadranskoj razini.
14 je odabranih vrsta:
1. Eledone moschata
2. Engranulis encrasicolus
3. Illex coindetii
4. Loligo vulgaris
5. Merlangius merlangus
6. Merluccius merluccius
7. Mullus barbatus
8. Nephrops norvegicus
9. Pagellus erythrinus
10. Sardina pilchardus
11. Sepia officinalis
12. Spratts spratts
13. Squilla mantis
14. Trachurus trachurus.

USB memorijski  ključ
Zajedno s web GIS aplikacijama, USB memorijski štapić sadrži 
najrelevantniji materijal - dostupni su zajedno s verzijama QGiS koje 
su pogodne za različite operativne sustave. Ovaj uređaj, iako sadrži 
sliku podataka s datumom proizvodnje ključa, pomoći će procesu 
otkrivanja/diseminacije informacija i omogućiti konzultirati FIS 
GIS-a  čak i bez priključka na mrežu.
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Final considerations
The Web-GIS for the management of Adriatic shery resources was 
developed with the aim of giving an overview of the environmental 
and administrative issues and information about the protection of 
the territory in the coastal countries with places where there are still 
shing activities in existence.
With the intention of pursuing this objective, Friuli Venezia Giulia’s 
ARPA, on behalf of the Region of  Friuli Venezia Giulia, has 
structured a specic easy-to-use geographic information system, 
which makes it possible to compare all the information on the 
environment, the resources and the Marine authorities of the Adriatic.
The system is structured in a exible and open way, because we 
believe that through its consultation it will be possible to appreciate its 
potential and its use will make it possible to improve the performance 
of data, their completion and their further validation.
The system is scalable and can, if necessary, add other information 
layers, physically received on the ARPA server or delivered through 
the OGC services.
This device is essential for the presentation of the state of sh stocks 
and the regulation applied to shing, with obvious feedback in terms 
of awareness raised in shing industry operators and of information 
that can be readily  used in drafting management plans at Adriatic 
basin level. The system FISH.GIS is available from the http://lizmap.
arpa.fvg.it/ address.

Zaključna razmatranja
Web GIS za upravljanje ribljim resursima Jadrana razvijen je s ciljem 
da damo pregled okoliša i administrativnih pitanja te informacija o 
zaštiti područja u primorskim zemljama i mjestima gdje još  postoje 
ribolovne aktivnosti. S nakanom provođenja ovog cilja, ARPA Friuli 
Venezia Giulia, u ime regije Friuli Venezia Giulia, strukturirala je 
specifičan i jednostavan za korištenje geografski informacijski sus-
tav, što omogućava usporedbu svih podataka o okolišu, resursima 
i morskim upravama na Jadranu. Sustav je ustrojen na fleksibilan 
i otvoren način, jer mi vjerujemo kako će njegovim korištenjem 
biti moguće ocijeniti njegov potencijal i upotrebu, te omogućiti 
poboljšanje performansi podataka, njihov završetak i njihove dal-
jnje validacije. Sustav je skalabilan i može, ako je potrebno, dodati 
druge informacijske slojeve, koji stižu na ARPA-ine poslužitelje ili 
se dostave preko OGC usluge. Ovaj uređaj je neophodan za pred-
stavljanje stanja ribljeg fonda i propisa koji se primjenjuju na ribo-
lov, s očitim povratnim informacijama u smislu podizanja svijesti 
u ribarstvu i informacija kojima se može lako koristiti za izradu 
planova upravljanja na razini jadranskog bazena. FISH.GIS sustav 
je dostupan na linku http://lizmap.arpa.fvg.it/

Poglavlje 2
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WP 4.2 - Sipa, resurs za zaštitu

Sipa je jedan od najvažnijih jadranskih ribljih resursa. Posljednjih 
nekoliko godina, međutim, rašireno  je vjerovanje kako se 
populacija sipe smanjuje. Posljedice osjete ribari uključeni u ribolov 
ove vrste, pogotovo ribari koji su aktivni u malom ribolovu sa 
statičkom opremom. Faktori koji mogu pridonijeti ovoj situaciji 
mogu varirati, od varijabilnosti okoliša do upotrebe neadekvatnih 
tehnika ili ribolovnih alata. Mjere za zaštitu reproduktivne faze 
sipe i razvoj jaja koji slijedi nakon toga, zajedno sa sviješću ribara 
o potrebi za pravilnim upravljanjem ovim resurom, svakako 
mogu pridonijeti smanjenju tog trenda i osigurati veću stabilnost 
ribolovnih aktivnosti.
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WP 4.2 - Cuttlesh, a resource to safeguard
Cuttlesh is one of the most important Adriatic sh resources. For 
several years, however, it has been widely believed that the stock of 
- Cuttlesh is gradually depleting, with strong repercussions for the 
operators involved in the shing of this species, especially as regards 
to shermen who are active in small-scale shing with static gear.
Factors that may contribute to this situation can vary, from 
environmental variability to the use of inadequate techniques or 
capturing devices. Actions to protect the reproductive phase of 
cuttlesh and the development of the eggs that follows, together with 
the awareness of the operators of the need for proper management 
of this resource, can certainly contribute to diminish this trend and 
provide greater stability for shing activities.

Sipa

39

Cuttlesh

Chapter 3 
Strengthening of the Adriatic sea ecosystems and 
biodiversity (WP 4)

WP 4.2 - Cuttlesh, a resource to safeguard
Cuttlesh is one of the most important Adriatic sh resources. For 
several years, however, it has been widely believed that the stock of 
- Cuttlesh is gradually depleting, with strong repercussions for the 
operators involved in the shing of this species, especially as regards 
to shermen who are active in small-scale shing with static gear.
Factors that may contribute to this situation can vary, from 
environmental variability to the use of inadequate techniques or 
capturing devices. Actions to protect the reproductive phase of 
cuttlesh and the development of the eggs that follows, together with 
the awareness of the operators of the need for proper management 
of this resource, can certainly contribute to diminish this trend and 
provide greater stability for shing activities.



40

Chapter 3

Biology
Cuttlesh (Sepia officinalis), belonging to the group of cephalopods, 
is a species with a relatively short life cycle, which lasts about 18-30 
months. This predator is much more active at night, while during the 
day it prefers to “relax” and stay well camouaged in the sand. 
In winter, it prefers offshore waters and in spring, it reaches the coast to 
breed and, after mating, looks for ravines and anything - old branches, 
rocks, ledges – where it can attach its eggs, which are similar to clusters 
of black grapes. After about a month, a small cuttlesh comes out of 
each of these “berries”. It is similar to an adult specimen for voracity 
and it immediately starts looking for prey, even among its peers.

Within the EcoSea Project, cuttlesh protection activities were 
conducted with different methods by the Friuli Venezia Giulia, Veneto, 
Emilia Romagna, and Marche Regions.

Cuttlesh eggs
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Biologija
Sipa (Sepia officinalis), koja pripada skupini glavonožaca, jest vrsta 
relativno kratkog životnog ciklusa koji traje između 18 i 30 mjeseci. 
Ovaj predator je mnogo aktivniji noću, a tijekom dana se voli “opus-
titi” i ostati dobro skriven u pijesku. Zimi ona voli otvorene vode, a 
na proljeće dolazi do obale zbog parenja, nakon čega traži zaklon u 
škrapama, starim granama, kamenju - gdje polaže jaja, koja su slič-
na grozdovima crnog grožđa. Nakon otprilike mjesec dana, male 
sipe izlaze iz svake od tih “bobica”. Nalik su odraslim primjercima 
po proždrljivosti i odmah kreću u potragu za plijenom, čak i među 
svojim vršnjacima. 
Unutar EcoSea projekta, aktivnosti na zaštiti sipe provodile su se 
različitim metodama u regijama Friuli Venezia Giulia, Veneto, Emil-
ia-Romagna i Marche.

Sipina jaja
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WP 4.2 - Restocking of cuttlesh in the Friuli Venezia 
Giulia Region
WP 4.2 –Cuttelsh (Sepia officinalis) resource management through 
restocking actions in the Gulf of Trieste (Friuli Venezia Giulia) 
The three pilot actions developed by Friuli Venezia Giulia were widely 
shared and coordinated by the operators of the regional shing sector, 
their trade associations and the main Management consortiums, 
with the scientic support of the Regional Agency for Environmental 
Protection - ARPA and the Department of Life Sciences of the University 
of Trieste.
They provided broad cooperation and support also to the Maritime 
Department and Port Authorities of Trieste and Monfalcone. As part of 
the sustainable management of the shery initiatives promoted by the 
EcoSea project, a pilot action was developed and conducted to protect 
the stock of cuttlesh (Sepia officinalis Linnaeus, 1758), through actions 
aimed at facilitating the ripening and hatching of the eggs inside the 
creels used by shermen and the testing of facilities that collect the 
eggs laid by cephalopods.
The project was developed in areas overlooking the Lagoon of Marano-
Grado, in the Gulf of Trieste, in the coastal area between Porto Buso 
and the mouth of the river Tagliamento, within a nautical mile from 
the coast. It involved, after a public announcement of selection, small-
scale shing operators that are members of the Small-Scale Fishing 
Consortium of the Monfalcone and Trieste maritime departments- 
Co.Ge.Pa.

Work group
The project was conducted by a work group that included shermen, 
who are members of Co.Ge.Pa Consortium of the Region, and by 
Claudio Franci (Biores soc Udine Coop), as technical and scientic 
manager.
In particular, with regard to biological and hydrological monitoring, 
the equipment and the staff of Bio-Res Soc Coop, supported by the 
collaboration of the selected operators, was utilized.

Project description - materials and methods
The implementation of the pilot project was divided into two lines of 
action:
1) separation and collection of cuttlesh eggs laid in shing creels and 
their transfer to special oating nurseries prepared in an experimental 

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)

WP 4.2 - Poribljavanje sipom u regiji  Friuli Venezia Giulia

WP 4.2 –upravljanje resursima sipe (Sepia officinalis)  kroz akcije 
poribljavanja u Tršćanskom zaljevu (Friuli Venezia Giulia)
Tri pokusne aktivnosti koje su razvijene u regiji Friuli Venezia Giulia 
su široko rasprostranjene i  koordinirali su ih operativci regionalnog 
sektora ribarstva, njihova strukovna udruženja te glavni upravljački 
konzorcij sa znanstvenom potporom Regionalne agencije za zaštitu 
okoliša - ARPA i Odjelom za znanost o životu Sveučilišta u Trstu. 
Oni su osigurali široku suradnju te potporu i  Pomorskom odjelu 
lučke uprave Trsta i Monfalconea. Kao dio održivog gospodarenja 
inicijativama u ribarstvu koje promiče EcoSea projekt, razvijena 
je i provedena pokusna aktivnost zaštite sipe (Sepia officinalis, 
Linnaeus, 1758.), kroz aktivnosti usmjerene na olakšavanje 
sazrijevanja rasplodnih jaja unutar vrša kojima se koriste ribari i 
ispitivanjem alata kojima se prikupljaju jaja glavonožaca. 
Projekt je razvijen u područjima s izlazom na lagunu Marano-Grado, 
u Tršćanskom zaljevu, u priobalnom području između Porto Busa i 
ušća Tagliamenta, na udaljenosti od jedne nautičke milje od obale. 
Uključivao je, nakon javne objave izbora, male ribolovne operativce 
koji su članovi Konzorcija ribolova manjih razmjera u Monfalconeu 
i Pomorski odjel Co.Ge.Pa. u Trstu.

Radna grupa
Projekt je provela radna skupina u kojoj su ribari, koji su članovi 
Co.Ge.Pa konzorcija u regiji, te Claudio Franci (Biores soc Udine 
Coop), kao tehnički i znanstveni voditelj. Konkretno, što se tiče 
biološkog i hidrološkog monitoringa, korišteni su oprema i osoblje 
BIO-RES Soc. Coopa, uz potporu  odabranih operativaca.

Opis projekta - Materijali i metode
Provedba pokusnog projekta bila je podijeljena u dva reda aktivnosti:
1) odvajanje i prikupljanje sipinih jaja u ribarske vrše i njihov prijenos 
na posebne plutajuće rasadnike pripremljene u eksperimentalnim 
poljima, gdje su završile svoj razvoj i dozrijevanje;



2) izgradnja eksperimentalnih postrojenja za prikupljanje sipinih 
jaja i naknadno polaganje u more. 

Ovi postupci provedeni su u tri faze:
Faza A) Priprema opreme eksperimentalnog mrijestilišta i 
operativnih protokola; Faza B) montaža opreme u moru, skupljanje 
jaja i faza inkubacije; Faza C) biološko praćenje i verifikacija 
rezultata.

FAZA A - Pripremna faza pokusne aktivnosti
U početnoj fazi projekta dizajnirali smo i postavili opremu za pri-
kupljanje sipinih jaja, kao i odredili područja kojima će se koristi-
ti kao mrijestilištima. Na njima su bile specifične konstrukcije za 
zaštitu jaja uzetih iz uobičajenih ribarskih vrša za profesionalne 
ribare. Eksperimentalno područje je postavljeno unutar priobalnog 
područja Lignano Sabbiadoro (UD), koje je osigurao Ured za javno 
vlasništvo regije Friuli Venezia Giulia i dao na korištenje Uredu 
za resurse lova i ribolova. Područje je posebno dizajnirano za ovu 
pokusnu aktivnost poribljavanja, u blizini je lagune između otoka 
Sant’Andrea i otoka Marinett i na dubini od oko 2 m, što je dovol-
jno da bi strukture bile potopljene i za vrijeme oseke te zaštićene 
od izravnog izlaganja valovima. Ima dobar salinitet za fiziološke 
potrebe sipinih jaja, uz dobru izmjenu vode zbog blizine ulaza u 
luku. Prostor mrijestilišta pripremljen je polaganjem tri reda s po 11 
posuda po redu, na ukupnoj površini od 150 četvornih metara (30 
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Nursery

eld, where they complete their maturation and nal hatching;
2) construction of experimental facilities for the collection of cuttlesh 
eggs and subsequent laying in the sea.

These operations were performed in three phases:
Phase A) preparation of the equipment of the experimental nursery, 
and operating protocols; Phase B) installation of the equipment in 
the sea, collection of the eggs and incubation and phase C) biological 
monitoring and verication of the results.

PHASE A - Preparatory phase of the pilot action
In the initial phase of the project we designed and set up the equipment 
for the collection of cuttlesh eggs, as well as the creation of an area 
used as a nursery with specic structures for the protection and 
the hatching of the eggs taken from normal shing creels used by 
professional shermen.
The experimental area was set up within a water area off the coast 
of Lignano Sabbiadoro (UD), given by Public Property Office of the 
Friuli Venezia Giulia Region to the Hunting and Fishing Resources 
Office. It was specically designed for this pilot action of restocking.
This area is near the lagoon between the island of Sant’Andrea and 
the island of Marinetta and at a depth of about 2 m, enough to keep 
the structures submerged also during low tide and keeping them 
protected from direct exposure to waves.
It has a good salinity for the physiological needs of cuttlesh eggs, with 
a good water exchange due to the proximity of the harbor entrance.
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Mrijestilište
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The nursery area was prepared by laying three rows of 11 pots per 
row, for a total area of 150 square meters (30x5 m), which was marked 
at the top by special photocell light signals and signs; 20 nurseries 
with pots were also kept in suspension inside the eld. 
These nurseries (length 1.2 m width 1.0 m height 0.4 m) are made up 
of a metal bearing frame which supports a large external mesh net 
(about 1 - 0.8 cm) and a raised tray inside the pot in a plastic ne mesh 
net (0.5 cm) to contain the eggs.
The collectors were created with a line holding a oating row miming 
the leaf bundles of a seagrass meadow or the parchment tubes of 
worms. For this purpose, three 500 m long lines were created using a 
leaded rope with rows of a diameter of 8 mm and 50 cm long, carrying/
with a oat at the upper end. 
The lines were secured on the leaded rope with an interval/range of 1.0 
m for a total of 500. The three lines were positioned in April 2015 in the 
area facing the island of Sant’Andrea at a depth of about 6 m. A second 
type of collectors was set up according to the catchment experiments 
conducted in the Molise Region. 
Consequently,  20 collectors were built using a rigid frame (Figure 4) 
of 100 x 60 x 40 cm on which braided rows - with a diameter of 8 mm 
for a total length of 15m – were stretched . 
The collectors were assembled in one single row and set up at the 
beginning of May 2015, in the area facing the island of Sant’Andrea at 
a depth of about 5 m.

PHASE B - Collection of the eggs from shing creels
This phase involved the collection of cuttlesh eggs from sh traps 
by the shermen, and their transfer to the “nursery” cages in the area 
under concession suitably prepared. The collection began as soon as 
the construction of the nursery was completed.
The collection was carried out trying to preserve the eggs as much 
as possible, both during the detachment from the bonding surfaces 
and during the ensuing deposition operations in the cages, with an 
interval of about two hours between the two phases, keeping them 
in containers shielded from the sun and with frequent changes of 
water.

PHASE C - Biological Monitoring
During phase C the effectiveness of the collection and the protection 
of cuttlesh eggs in the cages of the “nursery” area and the collection 
of experimental facilities in the sea were monitored.

x 5 m), koja je označena na vrhu posebnim fotoćelijama sa svjetlos-
nim signalima i znakovima; 20 mrijestilišta u posudama je također 
obješeno unutar polja. Ova mrijestilišta (duljina 1,2 m, širine 1,0 m 
i visine 0,4 m) sastavljena su od metalnih nosivih okvira koje po-
država velika vanjska mreža (cca 1 - 0,8 cm), te povišenog  pladnja u 
posudama u plastičnoj mreži (0,5 cm) koja sadrži jaja. Kolektori su 
stvoreni s pomoću linija konopa koji nose plutajući red, oponašajući 
busene morske trave. U tu svrhu, tri 500 m duga reda povezana su 
uz pomoć konopa s olovima, s redovima promjera 8 mm i 50 cm 
duga, s plovkom na gornjem kraju. Redovi su osigurani olovnim 
konopom s intervalom/rasponu od 1,0 m za ukupno 500. Tri reda su 
postavljena u travnju 2015. u područje nasuprot otoka Sant’Andrea 
na dubini od oko 6 m. Druga vrsta kolektora je bila postavljena u 
skladu s eksperimentima provedenim u regiji Molise. Prema tome, 
20 kolektora je izrađeno korištenjem krutih okvira (slika 4) 100 x 
60 x 40 cm na kojima su razapeti pleteni redovi - promjera 8 mm 
u ukupnoj dužini od 15 m. Kolektori su okupljeni u jedan red koji 
je postavljen početkom svibnja 2015. godine, na području nasuprot 
otoka Sant’Andrea i na dubini od oko 5 m.

FAZA B - Skupljanje jaja iz ribolovnih vrša
Ova faza je uključivala sakupljanje sipinih jaja u ribarske zamke 
(vrše), te njihov prijenos na prethodno pripremljena mrijestilišta 
u kavezima područja koncesije. Skupljanje je počelo čim je gradnja 
mrijestilišta završena. Pokušala su se sačuvati jaja koliko je više mo-
guće, kako za vrijeme odvajanja od površine na koju su bila zalijepl-
jena tako i u lijepljenju u kavezima, uz interval oko dva sata između 
dvije faze, držeći ih u kontejnerima zaštićena od sunca i s čestim 
promjenama voda.

FAZA C - Biološki monitoring
Tijekom faze C pratila se učinkovitost prikupljanja i zaštite sipinih 
jaja u kavezima iz područja mrijestilišta.

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)
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Figure 2

• Evaluation of the eggs collected in traps
The counting of eggs was carried out using graded measuring cups 
provided by the operators involved. A series of numbering systems (no. 
5) had been previously prepared and subsequently, the average value 
obtained (303 eggs) was used. The counting of the dispensers made it 
possible to estimate the number of the incubated eggs, that is, 308,000.

• Evaluation of the time taken to ripen and to hatch
In order to evaluate the hatching rate of the incubated eggs we set up 
and used three small pilot cages, since the size of the nursery cages 
that had been prepared and the number of eggs that had been stored 
inside did not make it possible to accurately and objectively monitor 
everything. In each of these cages 100 eggs were placed, in order to 
perform sufficiently reliable monitoring of the hatching time and rates.
The main environmental factor that determines the time of maturation 
of the eggs is the seawater temperature. During the experimental 
period, the sea temperature varied between 20 ° and 27 ° C and the 
eggs matured in about 23-25 days, in line with the literature data.
The hatching rates recorded after 23 days of incubation were higher 
than 90%. This period is, however, only indicative with regard to 
the actual age of the eggs, because the deposition, compared to the 
collection, could be traced back to some days more.
The monitoring of the nursery cages was mainly performed for a 
functional assessment of the structures and method.

· Ocjena jaja prikupljenih u vrše
Brojanje jaja izvodi se s pomoću mjernih posudica koje nabavljaju 
uključeni operativci. Niz sustava numeriranja (br. 5) je prethodno 
pripremljen i nakon toga  koristi se prosječnom dobivenom vrijed-
nosti (303 jaja). Brojanjem držača je moguće procijeniti broj inkubi-
ranih jaja, odnosno 308 000.

· Procjena vremena potrebnog za sazrijevanje i da se jaja izlegu. 
Kako bi se ocijenila stopa leženja inkubiranih jaja, postavili smo i 
koristili smo se trima malim pilot- kavezima, jer je veličina mrijes-
tilištnoga kaveza onemogućavala točno i objektivno praćenje stan-
ja. U svakom od tih kaveza postavljeno je 100 jaja da bi se moglo 
obavljati dovoljno pouzdano praćenje vremena za leženje i stopa 
leženja. Glavni čimbenik okoliša koji određuje vrijeme sazrijevan-
ja jaja, jest temperatura morske vode. Tijekom eksperimentalnog 
razdoblja temperatura mora varirati 20° C - 27 ° C, a jaja sazriju od 
23. do 25. ​​dana, u skladu s podatcima iz literature. Stope leženja 
bilježene  nakon 23. dana od inkubacije bile su veće od 90 %. Ovaj 
period je, međutim, relevantan samo  u odnosu na stvarnu starost 
jaja, jer se polaganje jaja, u odnosu na skupljanje, događalo nekoliko 
dana ranije. Praćenje mrijestilišnih kaveza uglavnom je izvršeno za 
funkcionalnu procjenu strukture i metoda.
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provided by the operators involved. A series of numbering systems (no. 
5) had been previously prepared and subsequently, the average value 
obtained (303 eggs) was used. The counting of the dispensers made it 
possible to estimate the number of the incubated eggs, that is, 308,000.

• Evaluation of the time taken to ripen and to hatch
In order to evaluate the hatching rate of the incubated eggs we set up 
and used three small pilot cages, since the size of the nursery cages 
that had been prepared and the number of eggs that had been stored 
inside did not make it possible to accurately and objectively monitor 
everything. In each of these cages 100 eggs were placed, in order to 
perform sufficiently reliable monitoring of the hatching time and rates.
The main environmental factor that determines the time of maturation 
of the eggs is the seawater temperature. During the experimental 
period, the sea temperature varied between 20 ° and 27 ° C and the 
eggs matured in about 23-25 days, in line with the literature data.
The hatching rates recorded after 23 days of incubation were higher 
than 90%. This period is, however, only indicative with regard to 
the actual age of the eggs, because the deposition, compared to the 
collection, could be traced back to some days more.
The monitoring of the nursery cages was mainly performed for a 
functional assessment of the structures and method.

Slika 2. 
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Upravljanje ovom vrstom opreme nije osobito lako, vjerojatno i 
zbog prekomjerne veličine, jer je potrebno dvoje ljudi da budu is-
tovremeno prisutni pri radu (slika 2.). Tijekom provjere vidjeli smo 
male sipe kako plivaju u mrijestilišnim kavezima; mladi primjerci 
su vidljivi na slici 3. Oni su bili premješteni s dna kaveza na palubu 
broda.
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The management of this kind of equipment was not particularly easy 
probably due to its excessive size, which needed two people to be 
present at the same time (Figure 2).
During the checks we saw baby cuttlesh swimming inside the nursery 
cages; young cuttlesh specimens are visible in Figure 3. They were 
moved from the bottom of the cages to the boat deck.
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Figure 5

At the end of the monitoring phase, an evaluation was made of the 
residual fraction found inside the cages. A detailed observation in 
the laboratory showed the presence of biogenic masses, made up of 
residual shells of cuttlesh eggs, mostly empty, and this conrms the 
high hatching rates obtained.

• Study of the effectiveness and suitability of the experimental 
catchment structures
Visual monitoring, showed the obvious inuence of the site, where 
we found the collecting structures according to the level of deposition; 
during the checks, it was also possible to verify both management and 
preferential suitability as to the cuttlesh’s egg-attachment.

There was a substantial deposition of cuttlesh and squid eggs on 2 
lines of the leaded rope near the exit of Porto Buso Channel (Figure 4) 
and a small amount of eggs was on the line and on the metal structures 
that had been placed at the exit of the channel between the islands of 
Marinetta and Sant’Andrea.
As for the metal structures, poor deposition was observed, as well as 
the presence of murexes preying on the eggs (Figure 5).

Na kraju faze praćenja, procjena je napravljena o preostaloj 
frakciji koja se nalazila unutar kaveza. Detaljnim promatranjem u 
laboratoriju se pokazala prisutnost biogenih masa, sastavljena od 
preostalih ljuski sipinih jaja, uglavnom praznih, a to potvrđuje 
visoke stope leženja.

· Studija o učinkovitosti i prikladnosti eksperimentalnih struktura 
za prikupljanje
Vizualnim nadzorom pokazao se očiglednim utjecaj prema stupnju 
taloženja na mjestu gdje smo  pronašli strukture za prikupljanje; 
tijekom provjere, također je bilo moguće provjeriti i upravljanje te 
preferencijalne pogodnosti za lijepljenje sipinih jaja na te strukture. 

Došlo je do značajnog taloženja jaja sipe i lignje na 2 linije olovnoga 
konopca u blizini izlaza iz Porto Buso kanala (slika 4.) i male 
količine jaja na liniji i na metalnim konstrukcijama koje su bile 
smještene na izlazu iz kanala između otoka Marinett i Sant’Andrea. 
Kao i u metalnim konstrukcijama, opaženo je slabo taloženje, kao i 
prisutnost voljaka koji se hrane jajima (slika 5.).
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At the end of the monitoring phase, an evaluation was made of the 
residual fraction found inside the cages. A detailed observation in 
the laboratory showed the presence of biogenic masses, made up of 
residual shells of cuttlesh eggs, mostly empty, and this conrms the 
high hatching rates obtained.

• Study of the effectiveness and suitability of the experimental 
catchment structures
Visual monitoring, showed the obvious inuence of the site, where 
we found the collecting structures according to the level of deposition; 
during the checks, it was also possible to verify both management and 
preferential suitability as to the cuttlesh’s egg-attachment.

There was a substantial deposition of cuttlesh and squid eggs on 2 
lines of the leaded rope near the exit of Porto Buso Channel (Figure 4) 
and a small amount of eggs was on the line and on the metal structures 
that had been placed at the exit of the channel between the islands of 
Marinetta and Sant’Andrea.
As for the metal structures, poor deposition was observed, as well as 
the presence of murexes preying on the eggs (Figure 5).
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Hydrological parameters
During the incubation period of the eggs, a series of measurements 
of the main hydrological parameters were carried out, with the aim 
of verifying the conditions in the “nursery” area and in particular, in 
order to see if there were critical situations concerning temperature, 
salinity and dissolved oxygen that can affect the development period 
and the hatching of cuttlesh eggs in the protective structures.
The values measured were acceptable values for the parameters 
examined, in particular, those  concerning the salinity, which could 
have inhibited the development of eggs below 28 psu, it was never 
less than 32. The concentration of dissolved oxygen, even with high 
temperatures, had kept good values.

Final considerations
With regard to the functionality related to specic performances, the 
predisposed equipment gave overall satisfactory yields.
The protective incubation equipment gave excellent egg-hatching 
yields, while, on the other hand, the sizes were probably excessive 
and the management in terms of control was complicated and needed 
at least two people. The collectors provided interesting results, 
especially the lines on the leaded rope, not only for the laying of the 
eggs of cuttlesh (Sepia officinalis), but also for those of squid (Loligo 
vulgaris).
Equipment with metal frames was not as equally satisfactory, at least 
not in the sites where it was tested.
A clear disadvantage also came up, related to the possibility of high 
incidence of predation by gastropods in particular, which was not, 
on the other hand, present on the lines with leaded rope and oating 
rows.
Another negative aspect that concerns the metal frames was the clutter 
and the possibility of causing damage and dangers to shipping, if they 
are accidentally hooked by shing or pleasure boats.
For all these reasons, the lines with leaded rows, which emulate a 
seagrass beds, were more suitable as catchment equipment and easier 
to manage, despite the situations that may occur, such as disturbance 
caused by other operators and/or sport shermen.
As for the cuttlesh stock management, it was noticed, with great 
satisfaction, that the involvement of small-scale shing operators 
played a key role in sharing how important it is to protect the eggs 
and maximize the chances of hatching. The pilot action gave objective 
results that were “experienced rst hand” by the operators.

Hidrološki parametri
U razdoblju inkubacije jaja provedeno je niz mjerenja glavnih hi-
droloških parametara radi provjere uvjeta u području mrijestilišta, 
osobito kako bi vidjeli postoje li kritične situacije u vezi tempera-
ture, slanosti i otopljenoga kisika koji mogu utjecati na razdoblje 
razvoja i leženja sipinih jaja u zaštitnim strukturama. Izmjerene vri-
jednosti su prihvatljive za ispitane parametre, a osobito one koje se 
odnose na salinitet koji bi mogao spriječiti razvoj jaja ispod 28 PSU, 
no on nikada nije bilo manji od 32. Koncentracija otopljenoga kisika, 
čak i uz visoke temperature, držala je dobre vrijednosti.

Zaključna razmatranja
S obzirom na funkcionalnost koja se odnosi na specifična svojstva, 
predviđena oprema dala je  sveukupno gledajući zadovoljavajuće 
prinose. Zaštitna inkubacijska oprema dala je izvrsne prinose u 
leženju jaja dok su, s druge strane, veličine vjerojatno bile predi-
menzionirane, a upravljanje je u smislu kontrole bilo komplicirano 
i iziskivalo rad najmanje dviju osoba. Prikupljeni podatci su dali 
zanimljive rezultate, osobito linije na olovnim konopima, u ležen-
ju sipinih (Sepia officinalis) i lignjinih (Loligo vulgaris) jaja. Oprema 
s metalnim okvirima nije bila jednako zadovoljavajuća, barem ne 
u mjestima gdje je testirana. Očit se nedostatak pokazao vezan uz 
pojavu grabežljivaca, posebno puževa, čega nije bilo na linijama s 
olovnim konopima. Negativni aspekt vezan uz metalne okvire bilo 
je nanošenja štete i opasnosti za utovar ako su ih slučajno zakačila 
ribolovna plovila. Zbog svih tih razloga, linije s olovnih redaka, koji 
simuliraju izgled morskih livada, bile su prikladnije kao oprema za 
prikupljanje i lakše za upravljanje, bez obzira na situacije koje su 
se mogle pojaviti, npr. poremećaji  uzrokovani djelovanjem drugih 
ribara i/ili sportskog ribolova. Što se tiče upravljanja ribljim fondom 
sipe, uočeno je, s velikim zadovoljstvom, kako je sudjelovanje ma-
lih ribarskih subjekata odigralo  ključnu ulogu u spoznaji koliko je 
važno zaštititi jaja i povećati šanse za leženje. Pokusna aktivnost 
dala je objektivne rezultate koje su “iz prve ruke” iskusili operativci. 
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These elements were the basis for the continuation of the restocking 
of cuttlesh, which was made by voluntary shermen belonging to 
Co.Ge.Pa. in 2016, providing the installation of the collectors, the 
scraping of the eggs and the transfer to the nursery.
The hope is that this procedure will become part of the normal shing 
activities of cuttlesh and will become one of the best practices that 
could perhaps be adopted for other sh species.

Ovi elementi su temelj za nastavak poribljavanja sipom koje su 
provodili ribari volonteri iz udruženja Co.Ge.Pa. 2016., osiguravši 
ugradnju kolektora, struganje jaja i prijenos na mrijestilište. Nad-
amo se kako će taj postupak postati dio uobičajenih ribolovnih ak-
tivnosti i jedna od najboljih praksi koja bi možda mogla biti usvoje-
na i za druge riblje vrste.

Poglavlje 3



WP 4.2 - Poribljavanje sipom u regiji Veneto

U talijanskom ribarstvu školjka je vrlo važan resurs za sve nacionalne 
sustave koji tom djelatnošću upravljaju. S obzirom na posebne 
biološke karakteristike školjaka, njihovu visoku komercijalnu 
vrijednost, veliku potražnju na tržištu i sadašnji negativni trend u 
proizvodnji nekih vrsta, ova aktivnost želi istražiti oblike aktivnog 
poribljavanja sipom (Sepia officinalis). 
Ova vrsta je izabrana zbog važne uloge koju igra u talijanskom 
ribarstvu, ali i zbog kontinuiteta nedavnih aktivnosti u kojima smo 
surađivali s pozitivnim rezultatima i koje pružaju dovoljno znanja 
za praktičan rad.

Ciljevi istraživanja su:
1. povećati dostupnost resursa uporabom aktivne tehnike pori-
bljavanja
2. učiniti ribare protagonistima upravljanja koristeći njihovo isk-
ustvo
3. pridonijeti stvaranju slike o ribarima kao o opreznim čuvarima 
resursa.

Ribari su bili zainteresirani i aktivno sudjelovali od samog početka 
u izgradnji eksperimentalnih zamki (sl. 1). Nakon toga je Luka 
Chioggia, ovlaštena za korištenje posebnog područja ispred Sacca 
degli Scardovari, odobrila postavljanje eksperimentalnih zamki.
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Figure 1

WP 4.2 – Restocking  of cuttlesh in the Veneto Region
For Italian sheries, shellsh is a very important resource that concerns 
all national shery management systems. Considering the particular 
biological characteristics of shellsh, their high commercial value, the 
strong demand on the market and the current negative trend in the 
production of some species, this action wants to experiment forms of 
active sepia restocking (Sepia officinalis). 
This species was chosen not only for the important role it plays in 
Italian shery, but also to give continuity to recent activities in which 
it was involved with positive results that provide a sufficient basis of 
scientic knowledge to start activities in a practical manner.

The aims of the research are:
1. to increase the availability of the resource through the use of 

active restocking techniques.
2. to make shermen protagonists of the management through the 

use of their own experience.
3. to contribute to the creation of the shermen’s image as careful 

guardians of the resources.

The shermen expressed their interest in this business and took an 
active part, right from the start, in the construction of experimental 
traps (Fig. 1). After that, the Port of Chioggia authorized the use of 
a specic area, in front of the Sacca degli Scardovari, to set these 
experimental traps.

Slika 1.
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The pots used for this activity were 300, divided into 15 lines of 20 pots 
each.
During the experiment we collected data on the average length 
of cuttlesh (Sepia officinalis) that was caught and on the catching 
efficiency of pots in terms of quantity and number of specimens of 
cuttlesh caught, showing the average productivity of sh traps a 
day and the shing and dimensional trend during the season (see 
chart).
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efficiency of pots in terms of quantity and number of specimens of 
cuttlesh caught, showing the average productivity of sh traps a 
day and the shing and dimensional trend during the season (see 
chart).

Za ovu je aktivnost bilo korišteno 300 lonaca (posuda), podijeljenih 
u 15 redaka, po 20 lonaca u  svakom. Tijekom eksperimenta prikupili 
smo podatke o prosječnoj dužini ulovljene sipe (Sepia officinalis) i o 
učinkovitosti lova u posude, količini i broju primjeraka ulovljene 
sipe, pokazujući  prosječnu produktivnost ribljih zamki na dan i 
ribolovni te dimenzionalni trend tijekom sezone (vidi grafikon).

Srednja dužina uhvaćene sipe iz vrša
(travanj- lipanj 2015)

Grafikon

Poglavlje 3

datum uzorkovanja

Dnevna proizovnja ulova iz vrša

datum uzorkovanja

Grami-vrša po danu
Broj primjeraka-vrša po danu
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Figure 3

In mid-June, the pots, on which cuttlesh had spawned (Fig. 2), 
were moved to the inner area of the Sacca degli Scardovari, which 
was selected to ensure they would successfully hatch. This area was 
chosen because it was protected and near the sea (thus with a salinity 
level comparable to the sea); it had excellent circulation and was deep 
enough to avoid exposure to air, a necessary condition to obtain the 
hatching of eggs (Fig. 3).
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In mid-June, the pots, on which cuttlesh had spawned (Fig. 2), 
were moved to the inner area of the Sacca degli Scardovari, which 
was selected to ensure they would successfully hatch. This area was 
chosen because it was protected and near the sea (thus with a salinity 
level comparable to the sea); it had excellent circulation and was deep 
enough to avoid exposure to air, a necessary condition to obtain the 
hatching of eggs (Fig. 3).

Sredinom lipnja lonce na kojima se mrijestila sipa (sl. 2.) premjestili 
smo u unutarnji prostor Sacca degli Scardovari, koji je odabran da 
se mogu uspješno izleći. Ovo područje je izabrano jer je zaštićeno i u 
neposrednoj blizini mora (dakle s razinom slanosti usporedivom s 
morem); ima izvrsnu cirkulaciju i dovoljno je duboko da se izbjegne 
izlaganje zraku, nužan uvjet da se izlegu oplođena jaja (sl. 3.).
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Slika 2

Slika 3
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As far as the salinity is concerned, it was observed that hatching has a 
maximum yield in a range of 30-37‰ , it didn’t go below this threshold 
value for long periods of time (Lazzarini et al., 2006). A salinity value 
of 37‰ produced the maximum hatching percentage (87%). This 
percentage gradually decreased with lower salinity: 62% S = 35 ‰, 13% 
S = 25 ‰. Paulij et al. (1990) observed that some of the eggs of Dutch origin 
hatched with a salinity of 26.5 ‰, but no hatching occurred under 23.9 ‰ 
and with a S <22.4 ‰ embryos had also morphological malformations.
Lazzarini et al. has also written that the number of eggs per kilogram 
was about 2,500 and according to these data it is possible that the 
creels inside the hatching area had approximately 15-20 kg of eggs 
immerged pot, corresponding to a potential of about 550,000-750,000 
eggs.
In the following checks, there was no evidence of degenerative 
phenomena of eggs caused by poor circulation or low salinity levels 
and the egg-hatching coincided with the hypothese made in  previous 
works.
It is also important to emphasize that the shermen proved to be 
particularly receptive of this protective measure for the eggs, although 
they highlighted some critical issues not related to biological aspects 
but to management, due to the difficulty in nding suitable locations 
for hatching. Fishermen complained about the fact that leaving the 
pots in the water to hatch eggs implies a huge risk of damage, in 
fact, during the experiment, part of the pots was destroyed when 
some trawling boats pushed their vessels near the shores. Moving 
the pots to protected areas, as proved in this experiment, involves 
a hydrodynamic risk, because in these areas there could be sudden 
events that create unsuitable conditions for hatching or prowlers could 
steal all the equipment. The most positive aspect that emerged at the 
end of the activity is that the shermen themselves want to pursue it, 
even without a direct recognition of their commitment, because they 
have realized that the protection of these stages of the life cycle of 
cuttlesh could be, for them, an advantage when catching the mature 
sh.

Što se tiče saliniteta, uočeno je da leženje ima maksimalni prinos u 
rasponu 30 - 37 ‰, te se nije spuštalo ispod tog praga vrijednosti 
duže vrijeme (Lazzarini i sur., 2006). Vrijednost saliniteta od 37 ‰ 
proizvodi maksimalni postotak leženja (87 %). Ovaj postotak se 
postupno smanjivao uz nižu slanost: 62 % S = 35 ‰, 13 % S = 25 
‰. Paulij et al. (1990) uočili su da su se neka od jaja nizozemskog 
podrijetla izlegla sa slanosti 26,5 ‰, ali nije bilo leženja sa 23,9 
‰ i sa S < 22,4 ‰, a embriji su imali i morfološke malformacije. 
Lazzarini i sur. zaključili su i kako je broj jajašaca po kilogramu bio 
oko 2500 i prema tim podatcima je moguće da je svaka vrša unutar 
područja leženja imala oko 15 - 20 kg jaja uronjenih u lonac, što 
odgovara potencijalu od oko 550,000 - 750,000 jaja. 
U sljedećim pregledima nije bilo dokaza o degenerativnim 
fenomenima jaja uzrokovanih slabom cirkulacijom ili niskom 
razinom saliniteta, a leženje jaja poklopilo se s hipotezom 
postavljenom u prethodnim radovima. 
Također je važno naglasiti da su se ribari pokazali posebno 
prijemčivi za ove zaštitne mjere za jaja, iako su istaknuli neka 
kritična pitanja koja nisu povezana s biološkim aspektima, već s 
upravljanjem i poteškoćama u pronalaženju odgovarajućih lokacija 
za leženje. Ribari su se žalili kako spuštanje posude u vodu da 
se izlegu jaja podrazumijeva veliki rizik od oštećenja. Zapravo, 
tijekom eksperimenta dio posuda je uništen jer su se koćarice gurale 
svojim plovilima u blizini obale. Premještanje posuda u zaštićena 
područja, kao što je pokazano u ovom eksperimentu, uključuje 
hidrodinamički rizik, jer bi u tim područjima iznenadni događaji 
mogli stvoriti neprikladne uvjete za jaja ili bi sva oprema mogla 
biti ukradena. Najpozitivniji aspekt na kraju aktivnosti jest da ju 
sami ribari žele nastaviti, čak i bez izravnog priznanja njihova 
angažmana, jer su shvatili da zaštita tih faza životnog ciklusa sipe 
za njih može biti prednost u hvatanju zrele ribe.
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WP 4.2 - Poribljavanje sipom u regiji Emilia Romagna

4.3 Korištenje područja pod utjecajem uzgajališta školjaka za 
aktivnosti usmjerene na očuvanje razvoja sipinih jaja (Sepia 
officinalis)

Aktivnosti
Aktivnosti su dovele do konstrukcije i ugradnje dviju linija od oko 
1000 m dužine, a svaka od njih ima 150 kolektora sipinih jaja. Kole-
ktor se sastoji od komada crnog polipropilena dugačkog oko 20 m, 
12 mm širokog, koji je zamotan kako bi formirao nakupinu jaja s 
petljama promjera oko 50 cm. Moramo napomenuti kako je u nekim 
područjima vidljiv utjecaj prisutnosti uzgajališta školjaka.

53

Strengthening of the Adriatic sea ecosystems and biodiversity (WP4)

WP 4.2 - Restocking of cuttlesh in Emilia Romagna Region
4.3 Use of the areas affected by the presence of shellsh farming for 
actions aimed to safeguard the development of cuttlesh eggs (Sepia 
officinalis)

Actions
The action resulted in the construction and installation, in some areas 
affected by the presence of offshore shellsh installations, of two long-
lines of about 1,000 m in length, each of them with 150 cuttlesh egg-
collector.
Each collector is made up of a piece of black polypropylene strapping 
about 20 m long and 12 mm wide, which is rolled up to create a ock 
with loops of about 50 cm of diameter.
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Nosiva greda kolektora sastoji se od užeta koje ima nekoliko dijelo-
va promjera 12 mm. Nakupine jaja na popratnim gredama fiksirane 
su na udaljenosti od oko 6,5 m jedna od druge i to olakšava  prian-
janje na dno i daje veću stabilnost, kao i olovne bačve. 
Svaka bačva ima rupu u neposrednoj vezi s kolektorom, a svaka 
struktura je usidrena na položaju malim betonskim blokom težine 
oko 20 kg. Oni su pak osigurani posebnim čeličnim prstenovima U 
oblika, Ø 15 mm, smještenim na dva kraja i na udaljenosti od oko 
100 m, osim za ukupno 11 jedinica. 
Greda je spojena na utege kratkim komadima užeta, oko 1 m, a 
udaljenost je oko 100 m. Plutanje na površini je osigurano trima 
malim plutačama, dvije od njih su na krajevima, a treća u središn-
jem dijelu. 
Uključeno je šest uzgajališta, raspoređenih duž obale koja ide od 
Gora do Cattolice. Za svako uzgajalište korištene su dvije strukture, 
za ukupno 300 kolektora. Konkretno, uključena uzgajališta školjaka 
su smještena u blizini mjesta Cattolica, Rimini, Cesenatico, Cervia, 
Porto Garibaldi i Goro. S obzirom na šest identificiranih područja, 
ukupno se koristilo 1.800 kolektora.
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Figure 2

The supporting beam of the collectors is made up of  a rope that has 
several sections of 12 mm of diameter. The ocks on the supporting 
beam  are xed at a distance of about 6.5 m from each other and, to 
facilitate adhesion to the bottom and confer greater stability, they are 
accompanied by leaded barrels that weight 100g each. Each barrel has 
a hole in close correspondence with each collector.
Each structure is kept in position by small concrete blocks weighing 
about 20 kg, provided with special connecting Ø 15 mm U-folded steel 
rings, placed at the two ends and spaced about 100 m apart, for a total 
number of 11 units.
The beam is connected to the weights with short pieces of rope, about 
1 m long, placed at about 100 m from one another.
The connection to the surface is guaranteed by three small marker 
buoys, two of them at the ends and the third in an intermediate 
position.
The farms involved are six. They are distributed along the coast that 
goes from Goro to Cattolica. For each farm, two structures have been 
used, for a total of 300 collectors. In particular, the shellsh farms 
involved are located near Cattolica, Rimini, Cesenatico, Cervia, Porto 
Garibaldi and Goro. Considering the six identied areas, the collectors 
used are in total 1,800.
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Potapanje kolektora izvedeno je u 
srpnju 2015., nedugo nakon početka 
sezone parenja koja obično traje od 
travnja do kolovoza. Provjere koje 
su provedene u narednom razdo-
blju, pokazale su  prisutnost varija-
bilnog postotka jaja, između 23 % i 
43 % od ukupne količine u svakom 
području. Količina jaja na svakom 
kolektoru također je promjenjiva. 
Podvodna promatranja su omogući-
la proučavanje kolonizacije mnogo-
brojnih organizama, uključujući 
kapice, kamenice i česte susrete s 

morskim konjicima. S obzirom na vrstu strukture i čvrstoću sidren-
ja, odlučeno je da se i ostatak godine zadrži kolektore u vodi, u 
sklopu priprema za sljedeću sezonu parenja. 
To će im omogućiti da privuku i zaštite druge morske organizme te 
djeluju kao kolektori za vrste kao što su kamenice i kapice.

Pretpostavljene koristi
Unatoč činjenici da broj kolektora, iako izuzetan, vrlo vjerojatno 
neće moći donijeti bitne promjene na populaciji sipinih jaja, vjeru-
jemo da ova pokazna aktivnost može imati snažan utjecaj na ribare, 
operativce u malom ribolovu i na uzgajivače ribe, što pokazuje da 
se skromnim trudom mogu mijenjati stajališta u odnosu na zaštitu 
i razvoj ovog resursa. Nadamo se kako možemo stvoriti sinergiju 
između ribara i uzgajivača ribe na razvoju i širenju takvih iskustava 
duž Jadrana, gdje su često prisutna uzgajališta školjaka i imaju ve-
like, ali neiskorištene kapacitete. 
Ovu izvrsnu praksu mogli bi nagraditi dodjeljivači koncesija pri-
likom procjene zahtjeva za koncesijom. 
U tu svrhu važan se dio aktivnosti odnosi na širenje djelovan-
ja i obuku operativaca kako bi se pomoglo ljudima da razumiju 
važnost usvajanja oblika upravljanja i usredotočenost na povećanje 
dugoročnog očuvanja resursa.
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The immersion of the collectors 
took place in July 2015, a bit after 
the start of the breeding season, 
which typically lasts from April to 
August. The checks took place in 
the succeeding period and showed 
the presence of collectors carrying a 
variable percentage of eggs, between 
23% and 43% of the total of each area. 
The amount of eggs on each collector 
was also variable.
The underwater observations also 
made it possible to observe the 
colonization of numerous organisms, 

including scallops, oysters and frequent encounters with seahorses.
Considering the type of structure and the resilience of the anchoring, 
it was decided to keep the collectors in the water for the rest of the 
year, too, in preparation for the next breeding season. 
This will allow them to attract and protect other marine organisms 
and act as collectors for species such as oysters and scallops.

Foreseen benets
Despite the fact that the number of collectors, although remarkable, will 
probably not be able to bring substantial changes to the recruitment 
of young cuttlesh, we believe that this demonstrative action can have 
a strong impact on the shing operators, on both operators of small 
shing and on sh farmers, showing that with a modest effort one can 
stimulate new attitudes concerning the protection and development 
of this resource.
The hope is that we can create a synergy between shermen and 
farmers to develop and expand such experiences along the Adriatic 
coast, where shellsh farms are often present and have huge but 
unused spaces. 
These virtuous practices could be rewarded by whoever manages 
concessions, when the requests are being assessed.
To this end, an important part is attributed to the next action of 
dissemination and training of the operators, aimed at helping people 
understand the importance of adopting forms of management and 
focused on increasing the long-term conservation of resources.
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WP 4.2 – Restocking of cuttlesh in the Marche Region
As part of the WP4 phase of the EcoSea Project, pilot actions to 
recover some depleted stocks have been foreseen, stocks depleted 
by overexploitation due to shing and the degradation of particular 
sensitive marine environments (eg. Nursery areas and/or rst growth) 
due to human activities that persist on the coastal strip. In this context, 
the Marche Region, in collaboration with ASSAM - Regional Agency 
for Food and Agriculture that had the role of technical support and 
management and the CNR ISMAR - Ancona Section, scientic advisor 
for the Partner Region of the Project - organized pilot projects in order 
to encourage the increase in the population of sepia (sepia officinalis). 
This economically important sh resource for the Adriatic ecosystem, 
chosen on the basis of the information received from the Adriatic 
Advisory Board (AAB)- the scientic and technical table of the project 
– has recorded a sharp decrease in the Marche Region recently (2007-
2012), in the landed product (-65%). Since it is a species with a short 
life cycle, the biomass available for shery depends mainly on the 
success of reproduction which, in the Adriatic, is strongly inuenced 
by the limited availability of natural substrate suitable for spawning. 
The eggs laid on natural or articial substrates on the seabed are 
destroyed by what is known as “vongolare” (within 3 nm from the 
coast) and the trawl boats (within 3nm from the coast). 
In the Marche Region almost all the seabed can be trawled, therefore, 
the only areas that are protected by the action of shing gear in tow 
are the areas near the articial barriers, placed within three miles, that 
prevent transit and shellsh farming. Cuttlesh in the Adriatic Sea is 
captured using bottom trawls and rapido trawls all year long and with 
the use of static gear in the coastal area during the spring-summer, 
when the mature specimens migrate toward the low coastal waters for 
reproduction.
In order to increase the available substrate for the deposition of 
cuttlesh eggs, three types of articial structures were built to protect 
and repopulate the stock through the creation of areas for spawning 
(nursery areas): marine articial seagrass meadow (seagrass nursery), 
trap nursery and longline nursery.
The results and activities carried out between March - July 2015 are 
described below. They are related to the working phases of WP 4.2 and 
WP 4.3 for which these restocking structures, that have to be placed 
in the sea at different distances from the coast and in different parts of 
the coast, were created.

WP 4.2 - Poribljavanje sipom  u  regiji Marche

Kao dio faze WP 4 EcoSea projekta predviđena je pilot-aktivnost 
oporavka nekih iscrpljenih resursa, što je posljedica ljudske ak-
tivnosti na obali, prevelikog izlova i degradacije osobito osjetljivih 
morskih sredina (npr. mrijestilišta i područja prvog rasta). Slijedom 
toga, regija Marche, u suradnji s Assamom, Regionalnom agencijom 
za hranu i poljoprivredu koja je imala ulogu tehničke podrške i up-
ravljanja, i CNR Ismarom, Odjelom Ancona, znanstvenim savjeto-
davnim tijelom za regiju koja je partner u projektu, organizirala je 
pokusni projekt kako bi potaknula povećanja populacije sipe (Sepia 
officinalis). Ovaj ekonomski važan riblji resurs za ekosustav Jadra-
na, izabran na temelju informacija dobivenih iz Jadranskog savjeto-
davnog odbora (AAB) – znanstvene i tehničke podrške projektu, u 
posljednje vrijeme bilježi oštar pad u regiji Marche (2007. - 2012.), 
u količini isporučenog proizvoda (-65 %). Budući da je riječ o vrsti 
s kratkim životnim ciklusom, biomasa dostupna za ribarstvo ovisi 
uglavnom o uspjehu reprodukcije na koju u Jadranu snažno utječe 
ograničena dostupnost prirodnog supstrata prikladnog za mrijest. 
Jaja polažu na prirodnim ili umjetnim podlogama, na morskom 
dnu uništenom onim što je poznato kao “vongolare” (na udaljenosti 
od 3 NM od obale) i koćaricama (unutar 3 NM od obale). 
U regiji Marche gotovo sve morsko dno je dopušteno za koćarenje. 
Dakle, samo su područja smještena na udaljenosti od tri milje, u 
blizini umjetnih barijera koje priječe tranzitni ribolov i uzgajališta 
školjaka zaštićena od djelovanja koćarskih ribolovnih alata. Sipa se 
u Jadranskom moru lovi pridnenim povlačnim mrežama i brzim 
povlačnim mrežama tijekom cijele godine, a statičkim alatom u pri-
obalju tijekom proljeća i ljeta, kada zreli primjerci migriraju prema 
plitkim obalnim vodama radi reprodukcije. 
Kako bi se povećala količina raspoloživog supstrata za nanošenje 
sipinih jaja, izgrađene su tri vrste umjetnih struktura za zaštititu i 
obnovu populacije stvaranjem područja za mrijest: morske prirodne 
i umjetne cvjetne livade (livadna mrijestilišta), mrijestilišta u zam-
kama i mrijestilišta na linijama. 
Rezultati i aktivnosti provedeni između ožujka i srpnja 2015. go-
dine opisani su u nastavku. Oni se odnose na radne faze WP 4.2 i 
WP 4.3 za koje su razvijene ove strukture, a moraju biti postavljene 
u moru na različitim udaljenostima od obale i na različitim dijelovi-
ma obale. 

Poglavlje 3



Pokusna aktivnost
WP 4.2 – Za testiranje u moru stvoreno je 18 livadnih mrijestilišta 
(SG01 - SG18) i 150 mrijestilišta u zamkama (TN1 - TN150). One su 
kodificirane strukture, označene plastičnim naljepnicama FIC (slika 
1.) s naznakom projekta, a služe kao potpora za sipina jaja za vri-
jeme sezone parenja. 

Livadna mrijestilišta su sastavljena od električki zavarene i po-
cinčane žice (promjera 6 mm) u mrežnu (150 x 150 mm) bazu pra-
vokutnog oblika, a svako mrijestilište je veličine 2 x 3 m. Na njemu 
su pričvršćeni segmenti od plutajućeg konopa, a svaki segment je 
dugačak 50 cm i ima promjer 8 mm (za 160 kolektora namijenjenih 
sipinim jajima u svakom mrijestilištu). 
Devet struktura je smješteno na sjeveru i devet na jugu obale regije 
Marche, na dubini od oko 12 metara. One su postavljene okomito 
na obalu, počevši s udaljenosti od 1500 m pa do 4500 m od obale, 
na mekim mobilnim muljevito-pješčanim dnima te u neposrednoj 
blizini postojećih umjetnih prepreka kako bi se osiguralo njihova 
održavanje i položaj u slučaju jakih oluja. 
Livadna mrijestilišta su pozicionirana u nizu na morskom dnu, jed-
no iza drugog, na udaljenosti od oko 1,5 m. Ona su nalik livadama 
morskih biljaka i djeluju kao potpora sipinim jajima i drugim resur-
sima (poput morskog puža Nassarius mutabilis). Mogu postati i pod-
ručja gdje će druge vrste naći zaklon ili se pričvrstiti, kao što je pri-
kazano u videu napravljenom u sklopu praćenja stanja strukture.
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Figure 1

Pilot action
WP4.2- 18 seagrass nurseries (SG01 - SG18) and 150 trap nurseries 
(TN1 - TN150) were created for testing in the sea. They are codied 
structures and are identied by/through a specic plastic label (Figure 
1) with an indication of the project, serves as support for cuttlesh 
eggs during the breeding season of the resource.

The seagrass nurseries are made up of an electrically welded and hot-
dip galvanized iron (diameter 6 mm) net (mesh 150 x 150 mm) base, 
rectangular in shape and each one, 2 x 3m in size. On it, oating rope 
segments have been attached, each segment is 50 cm long and has a 
diameter of 8 mm, for a total of 160 collectors for cuttlesh eggs in each 
seagrass nursery. 
Nine structures were placed in the north and nine in the south of 
the coast of the Marche Region, at a depth of about 12 m. They are 
perpendicular to the coast, starting from a distance of 1500 m and as 
far as 4500 m from the coast, on soft mobile muddy-sandy bottoms 
and close to the existing articial barriers in order to ensure their 
maintenance and position in case of heavy storms.
The seagrass nurseries were positioned in sequence on the seabed, 
one after the other at a distance of about 1.5 m. They are similar to 
a meadow of marine plants and they act as a support for cuttlesh 
eggs and other resources (such as the sea snail, Nassarius mutabilis). 
They can also become an area where other species nd shelter or are 
attracted, as shown in the underwater videos made when monitoring 
the structures.
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Prvi rezultati
Od svibnja 2015. CNR - Ismar Ancona prati, svakih četrdeset dana, 
livadna mrijestilišta za provjeru stanja očuvanosti struktura i prisut-
nosti/odsutnosti sipinih jaja na kolektorima. Neka praćenja su po-
duzeta kako bi se obavljale laboratorijske analize nakon 40 dana, a 
zatim 80 dana nakon instalacije strukture. 
Najsjevernije mjesto na obali regije Marche nije bio pogodno za 
taloženje sipinih jaja, vjerojatno zbog izloženosti otvorenom moru. 
Dok je u drugom, u zaljevu, području koje je više zaštićeno od vjet-
rova i struja, posljednje istraživanje pokazalo da je 565 kolektora s 
jajima od ukupno 1.440, što odgovara približno 40 % kolektora. Lab-
oratorijski podatci pokazuju kako je prosječan broj jaja po jednom 
kolektoru gotovo udvostručen u vremenu između 40. i 80. dana na-
kon uranjanja strukture u more.
Međutim, velika varijabilnost u broju jaja na kolektorima u drugom 
uzorkovanju (minimalno 14 jaja, a najviše 452 jaja/kolektor) nije 
omogućila statističko objašnjenje tih znatnih razlika. Varijabilnost 
između dva uzorka bila je opažena i u promjeru jaja. Na kraju se-
zone parenja procijenjen je potencijal od oko 9.000 sipinih jaja po 
svakom livadnom mrijestilištu.
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Figure 2

First results
Starting in May 2015, the CNR - ISMAR of Ancona monitored, every 
forty days, the seagrass nurseries to verify the state of conservation 
of the structures and the presence / absence of cuttlesh eggs on the 
collectors. Some of these were taken in order to carry out laboratory 
analysis after 40 days and then 80 days after the installation of the 
offshore structures. 
The most northern site in the Marche coast was not suitable for the 
deposition of cuttlesh eggs, probably because of its exposure to the 
open sea; whereas the other one is in a bay, therefore,  in an area that 
is more protected from winds and currents. 
The last survey in this area showed 565 collectors with eggs out of a 
total of 1,440, corresponding to approximately 40% of the collectors.
Laboratory data show that the average number of eggs on a single 
collector almost doubled in the period of time between 40 and 80 days 
after the immersion of the structure in the sea. 
However, the huge variability in the number of eggs on the collectors 
during the second sampling (a minimum of 14 eggs to a maximum of 
452 eggs / collector) does not make it possible to highlight statistically 
signicant differences. 
The same trend and the same variability between the two samples was 
observed with regard to the diameter of the eggs. At the end of the 
breeding season, a potential of about 9,000 cuttlesh eggs for each of 
seagrass nursery was estimated.

58

Chapter 3

Figure 2

First results
Starting in May 2015, the CNR - ISMAR of Ancona monitored, every 
forty days, the seagrass nurseries to verify the state of conservation 
of the structures and the presence / absence of cuttlesh eggs on the 
collectors. Some of these were taken in order to carry out laboratory 
analysis after 40 days and then 80 days after the installation of the 
offshore structures. 
The most northern site in the Marche coast was not suitable for the 
deposition of cuttlesh eggs, probably because of its exposure to the 
open sea; whereas the other one is in a bay, therefore,  in an area that 
is more protected from winds and currents. 
The last survey in this area showed 565 collectors with eggs out of a 
total of 1,440, corresponding to approximately 40% of the collectors.
Laboratory data show that the average number of eggs on a single 
collector almost doubled in the period of time between 40 and 80 days 
after the immersion of the structure in the sea. 
However, the huge variability in the number of eggs on the collectors 
during the second sampling (a minimum of 14 eggs to a maximum of 
452 eggs / collector) does not make it possible to highlight statistically 
signicant differences. 
The same trend and the same variability between the two samples was 
observed with regard to the diameter of the eggs. At the end of the 
breeding season, a potential of about 9,000 cuttlesh eggs for each of 
seagrass nursery was estimated.

Slika 2

Poglavlje 3



59

Strengthening of the Adriatic sea ecosystems and biodiversity (WP4)

The trap nurseries, bear this name because they are similar to the pots 
used by shermen to catch the cuttlesh, but differ from the latter, 
because they are “open”, that is, they do not have a net around the 
galvanized iron frame (size 80 x 50 x 30 cm), since the purpose is not 
to capture the resource, but to provide a support for the deposition of 
cuttlesh eggs (Fig 2). 
A 10 m long rope (diameter 8 mm) was attached to this structure for 
the purpose of collecting the eggs. 
It was placed at the same distance and in such a way as to intersect 
with the sides of the structure itself. 
In this action, the collaboration of professional and recreational 
shermen was obtained.
It is estimated that the number of vessels using pots for squid in the 
Marche Region, is about 300. One study by the CNR ISMAR of Ancona 
showed that each sherman in the Marche Region uses about 400 pots 
in each shing operation (Fabi et al ., 2002).
In the Marche’s  coastal area there would be about 120,000 pots in the 
sea during the shing season. A recent study found that an average 
of 900 eggs were laid on each pot during the breeding season (Melli 
et al., 2014), which, multiplied by the pots used in the Marche Region, 
amounts to about 100 million.
During the shing season, most of the shermen clean their pots 
periodically separating the eggs of cuttlesh by hand or with the aid 
of a pressure washer.
This practice destroys the eggs or disperses them into the sea causing 
a huge damage to the sepia stock.
For this reason, two training and information sessions were organized 
by ISMAR CNR to raise awareness and to convey to the shermen 
of the small scale shing industry good shing practices for an eco-
sustainable exploitation of sepia.
The shermen, who took part in the sessions, were given 1 to 3 trap 
nurseries to place on the seabed during the cuttlesh breeding season, 
for the entire period. 
The involvement of sport shermen was important because recent 
data show that in the Marche Region recreational shermen using 
traps (two each) are about 1000, for a shing capacity of about 2,000 
pots per shing season. 
During the experimentation in the summer 2015, professional and 
sport shermen were given 130 trap nurseries in total.
Together with trap nurseries, they were also given logbooks on which 
they had to record, for each monthly check starting from March 

Mrijestilišta u zamkama dobila su ime po posudama koje služe 
ribarima za lov sipe (imaju sličan izgled), ali se od njih ipak razli-
kuju po tome što su “otvorene”, tj. nemaju mrežu oko pocinčanog  
željeznog okvira (veličine 80 x 50 x 30 cm) budući da im svrha nije 
hvatanje resursa, već služe za odlaganje sipinih jaja (slika 2.). 
Deset metara dugačak konop (promjera 8 mm) pričvršćen je na 
ovu strukturu u svrhu prikupljanja jaja. Bio je postavljen na istim 
udaljenostima i na takav način da se siječe sa stranicama u samoj 
strukturi. U ovoj aktivnosti surađivali su profesionalni i rekreativni 
ribari. Procjenjuje se da postoji oko 300 plovila s kojih se lovi s po-
moću zamki za lignje i sipe u regiji Marche.  Studija koju je provela 
CNR - Ismar Ancona pokazala je da se svaki ribar u regiji Marche 
koristi s oko 400 zamki (posuda) u svakom ribarenju (Fabi et al., 
2002). 
U obalnom području regije Marche ima oko 120.000 posuda u moru 
tijekom ribolovne sezone. Nedavno istraživanje pokazalo je kako 
je u prosjeku 900 jaja položeno na svakom loncu za vrijeme sezone 
parenja (Melli et al., 2014) što je, pomnoženo brojem lonaca kojima 
se koristi u regiji Marche, dalo broj od oko 100 milijuna. 
Tijekom ribolovne sezone većina ribara čisti svoje lonce povremeno 
skidajući sipina jaja ručno ili uz pomoć uređaja za čišćenje. 
Ovakva praksa uništava jaja ili ih raspršuje u more čineći golemu 
štetu resursu sipe.
Zbog toga su organizirana dva turnusa obuke i informiranja pri Is-
mar CNR-u, sve u cilju podizanja svijesti i prijenosa znanja dobrih 
ribolovnih praksi za održivu eksploataciju sipe ribarima u malom 
ribolovu. 
Ribari, koji su sudjelovali u tim obukama, dobili su od 1 do 3 mrijes-
tilišta u zamkama da ih stave na morsko dno tijekom sezone parenja 
sipe. 
Uključenost sportskih ribolovaca bila je važna jer nedavni podatci 
pokazuju da se oko 1000 sportskih ribolovaca u regiji Marche koristi 
zamkama (po dvije), s ribolovnim kapacitetom od oko 2.000 posuda 
po ribolovnoj sezoni. 
Tijekom pokusa u ljeto 2015. profesionalni i sportski ribari su dobili 
ukupno 130 mrijestilišta u zamkama. Zajedno s tim, oni su dobi-
li dnevnike u kojima su trebali bilježiti svaku mjesečnu provjeru, 
počevši od ožujka 2015. Postotak sipinih jaja na redovima u mrijes-
tilištima prema informacijama koje je dao Ismar CNR: <25%; 25 <%> 
50; 50 <%> 75; > 75 % (sl. 3).
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Figure 3

2015, the percentage of cuttlesh eggs on the rows of trap nurseries 
according to the information provided by ISMAR CNR: <25 %; 25 <%> 
50; 50 <%> 75; > 75% (Fig. 3).

First results
Unfortunately, not all logbooks were lled in. However, thanks to the 
information collected, it was possible to observe that the cuttlesh 
shing period in 2015 went from mid-April to late July.
Cuttlesh eggs appeared on the collectors of the trap nursery the 
week after immersion of the structures and the lling level gradually 
increased to reach full coverage in the period between June-July.
63% of the immersed trap nurseries reached the maximum level of 
coverage (76-100%) of cuttlesh eggs, corresponding to about 3,000 
eggs on 10 m of collector.
11% of the structures reached 51-75% coverage (about 2,250 eggs) and 
7% reached 26-50% coverage (1,500 eggs). In the end, 19% of the trap 
nurseries collected the lower level of eggs (1-25%), corresponding to 
about 750 eggs.
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coverage (76-100%) of cuttlesh eggs, corresponding to about 3,000 
eggs on 10 m of collector.
11% of the structures reached 51-75% coverage (about 2,250 eggs) and 
7% reached 26-50% coverage (1,500 eggs). In the end, 19% of the trap 
nurseries collected the lower level of eggs (1-25%), corresponding to 
about 750 eggs.

Prvi rezultati
Nažalost, nisu svi dnevnici bili ispunjeni. Međutim, zahvaljujući 
prikupljenim informacijama, bilo je moguće uočiti kako je razdoblje 
ribolova na sipu trajalo u 2015. godini od sredine travnja do kraja 
srpnja. 
Sipina jaja pojavila su se na kolektorima mrijestilišta u zamkama 
tjedan dana nakon uranjanja struktura i razine punjenja su se pos-
tupno povećavale do pune pokrivenosti u razdoblju od lipnja do 
srpnja. 63 % od uronjenih mrijestilišta u zamkama doseglo je maksi-
malnu razinu pokrivenosti (76 -100 %) sipinim jajima, što odgovara 
broju od oko 3,000 jaja na 10 m kolektora. 
11 % strukture dosegalo je 51 – 75 % pokrivenosti (oko 2250 jaja), 
a 7 % doseglo je 26 – 50 % pokrivenosti (1.500 jaja). Na kraju, 19 
% mrijestilišta u zamkama imalo je nižu razinu jaja (1 – 25 %), što 
odgovara broju od oko 750 jaja.

Slika 3
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Figures 4 and 5

The total number of eggs on trap nurseries used in the pilot action 
increased linearly startimg from mid-April and reaching the maximum 
in late June (54,000 eggs), but it then fell in the second half of July, in 
correspondence with the hatching of the eggs.

WP4.3 – the action described below required the involvement and 
collaboration of shellsh farmers of the Marche coast, who were asked 
to formally subscribe to the activities required by the project.
For this purpose, 4 linear devices called longline nurseries were 
created (LL1 - LL4). 
These structures have a form that is particularly suitable for use in the 
rows of the shellsh farms.
Each longline is identied by a special plastic label and is made up 
of a 400 m long (leaded rope 200g / m) beam, on which there are 250 
collectors for eggs, pieces of oating ropes (length 60 cm, diameter 8 
mm ) with a oat of 40 g on the free end.
During the 2015 trial, two shellsh farmers from the Marche Region 
were involved and they both agreed to lower, in an area of their 
aquaculture plants, 2 longline nurseries each.
Each device was anchored to the bottom with mooring posts, 
while where they began and ended were signaled in the surface 
by marker buoys. 
ISMAR CNR monitored the collectors with periodic samplings until 
the end of the breeding season of cuttlesh (Figures 4 and 5).
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Slika 4 i 5

Ukupan broj jaja mrijestilišta u zamkama korištenih u pokusnoj ak-
tivnosti povećao se linearno počevši od sredine travnja i postigao 
maksimalne vrijednosti potkraj lipnja (54.000 jaja), ali je potom pao 
u drugoj polovici srpnja, u skladu s očekivanim leženjem jaja.

WP 4.3 – Aktivnost opisana u nastavku zahtijevala je uključivanje i 
suradnju uzgajališta školjaka regije  Marche. Bili su zamoljeni for-
malno se uključiti u aktivnosti koje zahtijeva projekt. Za ovu svrhu 
postavljena su 4 linearna uređaja zvana linearna mrijestilišta (LL1 
- LL4). 
Ove strukture imaju oblik koji je naročito prikladan za uporabu u 
redovima uzgajališta školjaka. Svaka linija označena je posebnim 
plastičnim etiketama, a sastoji se od 400 m duge (olovno uže 200 
g/m) grede, na kojima se nalazi 250 kolektora za jaja, komadići plu-
tajućih konopa (duljina 60 cm, promjer 8 mm) s plovkom 40 g na 
slobodnom kraju. Tijekom pokusa 2015. dva su uzgajališta školjaka 
iz regije Marche bila uključena i  postavljena su po 2 linijska mrijes-
tilišta na području njihovih uzgajališta školjaka. 
Svaki uređaj je usidren s priveznim mjestima, a na početku i završ-
etku na površini su označena marker plutačama. Ismar CNR je pra-
tio kolektore povremenim uzorkovanjem do kraja sezone parenja 
sipa (slike 4. i 5.).
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First results
During the 2015 cuttlesh breeding season, some divers worked in 
the nursery longline in the two shellsh farming installations that 
joined the EcoSea project (in Numana and Porto Recanati) to check 
the state of preservation and the presence / absence of cuttlesh eggs 
on the collectors. The samples for laboratory analysis were collected 
after 37 days in Numana and after 85 days in Porto Recanati from the 
immersion of longline nurseries.
In both sites, many collectors were identied and used by cuttlesh 
as a substrate for spawning from very early observations. During the 
rst sampling, 37 days after the installation of the longlines, there 
were 180 collectors with cuttlesh eggs out of a total of 500 collectors, 
corresponding to a percentage of utilization of 36%.
After 85 days there were 440 collectors with cuttlesh eggs out of a 
total of 500 collectors, corresponding to approximately 88% of the 
collectors.
Laboratory data indicate that the average number of eggs on each 
collector remained fairly constant over time, going from 152,2 eggs / 
collector after 37 days to 147.9 eggs / collector after 85 days.
Similarly to what had already been  observed in the seagrass nurseries, 
the number of eggs laid on each collector had always shown a strong 
variability between a minimum value of 1 egg / collector to a maximum 
value of 485 eggs / collector.
At the end of the breeding season the potential of each longline 
nursery amounted to around 32,000 eggs, for a total of about 128,000 
eggs for four longline nurseries which were tested in Numana and 
Porto Recanati.
The Marche Region, in order to consolidate the scientic data produced 
during this rst year of experimentation, is striving to make it possible 
to repeat these activities, that are particularly useful in identifying the 
most effective action for the protection of the sepia resource.

Prvi rezultati
Tijekom sezone parenja sipa 2015. ronioci su provjeravali stanje u 
linijskom mrijestilištu na dva uzgajališta školjaka koja su se ukl-
jučila u EcoSea projekt (u mjestima Numana i Porto Recanati) zbog   
provjere stanja očuvanosti i prisutnosti/odsutnosti sipinih jaja na 
kolektorima. Uzorci za laboratorijsku analizu prikupljeni su nakon 
37 dana od uranjanja u Numani i nakon 85 dana u Porto Recanatiju. 
U oba mjesta mnogim kolektorima su se sipe koristile kao supstra-
tom za mriještenje od samog početka perioda promatranja. Tijekom 
prvog uzorkovanja, 37 dana nakon instaliranja linija, bilo je 180 kol-
ektora sa sipinim jajima od ukupno postavljenih 500 kolektora, što 
odgovara postotku iskorištenja od 36 %. 
Nakon 85 dana bilo je 440 kolektora sa sipinim jajima od ukupno 
500 kolektora, što odgovara postotku iskorištenja od 88 %. 
Laboratorijski podatci pokazuju da je prosječan broj jaja na svakom 
kolektoru ostao prilično konstantan tijekom vremena, ide od 152,2 
jaja po kolektoru nakon 37 dana do 147,9 jaja po kolektoru nakon 
85 dana. Slično onomu što je već uočeno u livadnim mrijestilištima, 
broj jaja na svakom kolektoru uvijek je pokazivao veliku varijabil-
nost između minimalne vrijednosti od 1 jaja po kolektoru do mak-
simalne vrijednosti od 485 jaja po kolektoru. 
Na kraju sezone parenja potencijal svakog linijskog mrijestilišta 
iznosio je oko 32.000 jaja, odnosno  ukupno oko 128.000 jaja za četi-
ri linijska mrijestilišta koja su ispitana u mjestima Numana i Porto 
Recanati. 
Regija Marche, u svrhu objedinjenja dobivenih znanstvenih poda-
taka tijekom ove prve godine eksperimentiranja, nastoji omogućiti 
ponavljanje te aktivnosti, koja je posebno korisna u identificiranju 
najučinkovitijeg djelovanja za zaštitu resursa sipe.

Poglavlje 3
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WP 4.3 - Development of biodiversity in Friuli Venezia 
Giulia – Fish Aggregating Devices
Introduction
In the Gulf of Trieste shellsh farming is the main aquaculture activity; 
since the year 2000 different experimental activities for the integration 
of mariculture with sustainable sheries have been performed.
The use of submerged structures useful for the anchorage of the 
lines, the development of biodiversity and the ensuing restocking has 
proved to be very interesting.
Past experiences made it possible to evaluate the effectiveness of 
different structures in ecological terms and from a cost-benet point 
of view, different changes were made to improve the thigmotropic 
components in order to obtain structures that can aggregate valuable 
sh species and allow the colonization of sessile species.
The restocking shing areas on the seabed, under the shellsh farming, 
by integrating the components of shellsh farming installations with 
the Fish Aggregating Devices made of cement (cement FAD), attracted 
and aggregated several sh species, increasing availability of the 
shery resource.
The FADs (Fish Aggregating Devices), used in tropical and warm 
temperate seas, are used to attract pelagic species that aggregate 
because of the shadow effect and the turbulence of the currents.
The high level of lter species present in the Gulf of Trieste made it 
possible to plan and patent a specic model with materials and tools 
commonly used in mariculture.
The FADs anchored to the seabed, experimented under the mussel 
farming, were easy to use since they are limited in size, the net panels 
can be assembled in different forms and with different widths and 
net types according to the sessile species target; this makes it possible 
to stretch and anchor the most suitable FAD on existing or easy to 
assemble structures.

Description of the action
The hunting and shing resources service/Office of the Friuli Venezia 
Giulia Region deals with the commitment, through public procedures, 
of the services and the supply of the goods relating to this second pilot 
action, carried out by the Temporary Business Association between 
Impresa Antonio Campanotto s.r.l. (leading representative) and 
Copernicus Energy s.r.l. (representative company) based in Rivignano-
Teor (UD). 

WP 4.3. - Razvoj biološke raznolikosti u regiji Friuli Vene-
zia Giulia – uređaji za prikupljanje ribe

Uvod
U Tršćanskom zaljevu uzgoj školjaka je osnovna djelatnost mari-
kulture; od 2000. godine su provedene različite eksperimentalne 
aktivnosti za integraciju marikulture s održivim ribarstvom. Upo-
treba potopljenih objekata korisnih za sidrenje linija, razvoj biološke 
raznolikosti i poribljavanje mora pokazali su se vrlo zanimljivim. 
Dosadašnja iskustva omogućila su procjenu učinkovitosti  različitih 
struktura u ekološkom smislu te smislu omjera cijene i dobiti. Ra-
zličite promjene uvedene  su kako bi se dobila struktura koja priv-
lači vrijedne vrsta riba i omogućuje kolonizaciju vrsta trajno veza-
nih za jedno mjesto. Poribljavanje ribolovnih područja na morskom 
dnu, ispod uzgajališta školjaka, integrirajući komponente uzgojnih 
instalacija za školjke s uređajima za privlačenje riba izrađenim od 
cementa (cementni FAD), privuklo je više vrsta riba, povećavajući 
dostupnost ribljih resursa. 
FAD (uređaji za privlačenje riba) kojim se koristi u tropskim i um-
jereno toplim morima, rabi se za privlačenje pelagičkih vrsta zbog 
učinka sjene i turbulencije struja. Visoka razina filtrirajućih  vrsta 
prisutnih u Tršćanskom zaljevu omogućila je planiranje i patent 
specifičnog modela s materijalima i alatima kojima se obično koristi 
u marikulturi. 
U FAD-ovima usidrenim u morsko dno, eksperimentiralo se ispod 
uzgajališta dagnji, bili su jednostavni za korištenje jer su ograničene 
veličine, mrežasti paneli se mogu sastaviti u različitim oblicima i ra-
zličitim širinama te vrstama mreža odabranim prema ciljanoj vrsti 
koju se želi privući; to omogućuje da se položi i usidri najprikladniji 
FAD na postojeće ili jednostavno sklapajuće strukture.

Opis aktivnosti
Ured regije Friuli Venezia Giulia za resurse lova i robolova bavi se, 
putem javnih postupaka, uslugom i nabavom roba koje se odnose 
na ovu pokusnu aktivnost, aktivnost koju je provodilo Udruženje 
za privremene poslove između IMPRESA Antonio Campanott S.r.l. 
(vodeći predstavnik) i Kopernik Energy S.r.l. (predstavnik tvrtke) 
sa sjedištem u Rivignano Teoru (UD).

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)



Reorganizacija linija uzgajališta dagnji oko Punta Sottle (Muggia - 
TS) uključivala je izgradnju velikog područja s paralelnim linijama. 
Ova pokusna aktivnost obuhvaća stvaranje i pozicioniranje 40 FAD-
ova, izrađenih od cementa s cjevastim polietilenskim krunama i 20 
FAD-ova usidrenih na morsko dno, izrađenih sastavljanjem od ma-
terijala korištenih u marikulturi. 
Sve se ovo prostire na vodno područje I1 i I4. Postavljanjem FAD-a 
u središte tog područja, daleko od rubnih područja koja su najviše 
izložena nezakonitom ribolovu, moguće je stvoriti veliki prostor 
bez smetnji koje mogu napadati vrijedne vrsta riba. 
Uređaje za privlačenje riba (FAD) je izradila ugovorena tvrtka u 
blizini rive u Cantieri Navali San Rocco u Muggiji (TS). Cementni 
dio uređaja napravljen je na sljedeći način: dovoz montažnih ce-
mentnih nastavaka, veličine 180 x 180 x 50 cm, na gradilište. Unutar 
tih nastavaka pripremljene su čelične šipke za armiranje, izrađene 
od držača, zavarene mreže i oblikovanih šipki  promjera 28 mm, 
tvoreći 4 „ručke” (jedna sa svake strane) za prihvat spojnih linija 
različitih uređaja. 
Nakon toga, instalirana je kupola, gornji dio se sastoji od mikrop-
erforirane polietilenske cijevi (mikroutori omogućavaju da voda 
teče cijevima i eliminira plutanje, glavni uzrok loma pod vlačnim 
naprezanjem). Njihovi krajevi su uronjeni u cement i vezani na 
središnji potporanj, koji je izrađen od  iste šipke za pojačanje kao 
i ručke.

64

Chapter 3

Figure 1

The reorganization of the mussel farming lines around Punta Sottile 
(Muggia - TS) involved the construction of a large area with parallel 
lines. This pilot action includes the creation and the positioning of n. 
40 FADs, made of cement with a tubular polyethylene crown, and n. 
20 FADs anchored to the seabed, made by assembling materials used 
in mariculture.
The area refers to the stretches of water identied with I1 and I4.
By placing the FADs in the central part of the stretch of water, thus 
far from the perimeter areas that are most exposed to illegal shing, 
it is possible to create a large non-interference area that can attract 
valuable sh species.
The Fish Aggregation Devices (FADs) were created by the contracting 
company near the quay of the Cantieri Navali San Rocco in Muggia 
(TS). The cement part of the devices was made in the following manner: 
transport of precast cement extensions, of the size of 180 x 180 x 50 cm, 
to the construction site. Inside these extensions a reinforcing steel bar 
was prepared, made of brackets, welded nets and shaped rods with a 
diameter of 28 mm, forming “4 handles” (one per side) for attaching 
the connecting lines of the different devices. 
Subsequently, the dome was installed, this upper part is made up of 
micro-slotted polyethylene pipes (the micro-slots make it possible for 
the water to go into the pipes and eliminates oating, the main cause of 
fracture under tensile stress). Their ends are immersed in the cement 
and tied to the central support, which is made with the same rod for 
reinforcement used for the handles.
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Figure 2

Figure 3

Inside the extensions, there is a cement parallelepiped. The material is 
certied according to UNI 1104 “Cement - Specication, performance, 
production and conformity - Additional instructions according to 
EN 206-1”, the minimum strength classes are: C35 / 45 to XS2 - XS2 
for submerged environment, the same as the ones in parts of marine 
structures.
In Figure 1 a cement FAD with tubular dome is visible. The installation 
of the FADs in the stretches of water granted by maritime concession 
destined to mariculture activities and restocking began in mid-April 
2015. Maritime equipment, such as a tugboat and a raft, was used for 
this action.
Before the immersion, the FADs were tied by a polyethylene cable 
of 28 mm in diameter, in order to form the transects planned for the 
action. (Figure 2)

Unutar nastavaka nalazi se cementni paralelopiped. Materijal je 
certificiran prema UNI 1104 “Cementnoj specifikaciji, Dodatne up-
ute u skladu sa EN 206-1 “, minimalne klase čvrstoće su: C35/ 45 
do XS2 - XS2 za upotrebu pod vodom jer se rabe i u podmorskim 
strukturama. 
Na slici 1. vidljiv je cementni FAD s cjevastom kupolom. Instalaci-
ja FAD-ova u dijelovima vode pod pomorskom koncesijom, pre-
dodređenim za aktivnosti marikulture i poribljavanja, postavljena 
je sredinom travnja 2015. Pomorska oprema, kao što su tegljač i 
splav, korištena je za ovu aktivnost. 
Prije uranjanja FAD-ovi su bili vezani polietilenskim kablom od 28 
mm kako bi se formirala tri transekta planirana za aktivnost. (slika 
2.)
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Figure 4

Three transects were created, one to the east and one in the middle, 
each of them including 14 FADs; while the one to the west is made up 
of 12 FADs.
At the end of April 2015, the installation of 20 submerged FADs was 
completed, with the participation of deep sea divers. The positioning 
of the FADs was facilitated by the implementation of the connecting 
cable of the FADs and of the tilting oats.
After a year, monitoring activities of the Fishing Aggregation Devices 
were performed in order to determine the epibiotic coverage of the 
equipment and its thigmotropic function on nektonic and pelagic 
species. (Figures 3 and 4)

A special thank you for the collaboration in terms of scientic-technical 
and logistical contributions goes to the “Consorzio Giuliano Maricoltori” 
(Co.Giu.Mar.) and in particular. to Dr. Walter de Walderstein, marine 
biologist and mariculturist, who has been engaged, for many years, 
in projects of mariculture and who was the creator of the Multilevel 
Submerged Structures (patent No. UD99A0045). These are made up of 
a cement anchor with high anfractuosity and an anchored oat (FAD).
The next step will be the evaluation of the possible uses of these 
stretches of water - granted under concession - assigned to restocking, 
which the Hunting and Fishing Resources Office of the Region would 
like to set up for consultation and sharing in the short term, involving, 
above all the operators of the local shing industry, the small-scale 
shing ones, in the eld of recreational shing and sports connected 
to tourism such as diving.
On the one hand, this would mean an increase in and creation of 
alternative sources of income for shermen, on the other hand, 
it would enhance the sea areas in which to also reconcile the other 
requirements described.

Slika 4.

Stvorena su tri transekta, jedan na istočnoj strani i jedan u sredini, 
svaki od njih se sastoji od 14 FAD-ova; dok je onaj na zapadu sas-
tavljen od 12 FAD-ova. 
Potkraj travnja 2015. ugradnja 20 potopljenih FAD-ova uz sud-
jelovanje ronioca je dovršena. Pozicioniranje FAD-ova je olakšano 
postavljanjem  spojnih kabela od FAD-ova do plutača. 
Nakon godinu dana, aktivnosti praćenja uređaja za prikupljanje 
ribe provedene su kako bi se utvrdio biološki obrast opreme i njego-
va funkcija privlačenja pelagičkih vrsta (slike 3. i 4.). 

Posebno zahvaljujemo na suradnji, znanstvenoj, tehničkoj i logis-
tičkoj potpori, tvrtki “Consorzio Giuliano Maricoltori” (Co. Giu. 
Mar.), a osobito dr. Walteru de Waldersteinu, morskom biologu i 
specijalistu marikulture, koji je angažiran već dugi niz godina u 
projektima marikulture i koji je bio kreator Potopljene konstrukcije 
(patent br. UD99A0045). One su sastavljene od cementnih sidara i 
usidrenog plovka (FAD). Sljedeći korak će biti ocjena mogućeg ko-
rištenja ovog morskog područja - koje već ima koncesiju - za por-
ibljavanje, koje bi Regionalni ured za resurse lova i ribolova želio 
uspostaviti za konzultacije i razmjenu znanja u kratkom roku, ukl-
jučujući prije svega operativce lokalne ribarske industrije, od malog 
ribolova, te područja rekreacijskog ribolova i sportova povezanih s 
turizmom, kao što je ronjenje. 
S jedne strane, to bi značilo povećanje i stvaranje alternativnih izvo-
ra prihoda za ribara, a s druge strane, time bi se obogatila morska 
područja u kojima se moraju podmiriti i mnogi drugi zahtjevi.
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WP 4.2 - Restocking activities in the Veneto Region – 
Scallop

The Veneto Region, following what was stated in the application 
form of the EcoSea project, developed a series of projects aimed at the 
protection, the improvement and the integrated management of the 
marine environment and cross-border natural resources.
The projects covered the following topics:

 - Strengthening of ecosystems and biodiversity in the Adriatic 
Sea;

 - Models for the sustainable management of shing  in the 
Adriatic.

For each subject, activities directly involving the world of sheries and 
aquaculture were developed, with the specic purpose of amplifying 
the potential positive effects of these projects.
The projects dealt with restocking actions for the Sepia officinalis 
(cuttlesh) and for the species Pecten jacobaeus (scallop) species, the 
creation of shelters and aggregation zones in protected areas, such 
as those under concession for mussel farming activities and to test a 
new method of mussel farming based on the use of a continuous rope 
in combination with compression stockings made of biodegradable 
material.
The Pecten jacobaeus species was extensively shed during the 80’s 
when powerful boats, equipped with rake trawls, 3-5 per unit, plowed 
the sandy bottom catching large quantities of these scallops, gradually 
depleting the natural beds. 
During the meetings of the Regional Coordination Board, the 
importance of experimenting starting once again the production of 
scallops in the Northern Adriatic was showed, since the environment 
has always been suitable for the development of this bivalve mollusk. 
From the point of view of the production, because of this large-scale 
shing activity, there was a considerable decrease going from 1.000-
1200 t / year to 60 t / year (source: Venetian agriculture - Observatory 
for Fisheries, 2014).
According to the studies that have been carried out, the main cause of 
this obvious and important decrease in scallops in the North Adriatic 
is overshing, due to an increase in demand for this bivalve from sh 
markets.

WP 4.2. - Aktivnosti poribljavanja u regiji Veneto – školjke 
Jakobove kapice

Regije Veneto, slijedeći navedeno u prijavnom obrascu EcoSea pro-
jekta, razvila je niz projekata s ciljem zaštite, unaprjeđenja i integ-
riranog upravljanja morskim okolišem i prekograničnim prirodnim 
resursima.
Projekti obuhvaćaju sljedeće teme:
•	 Jačanje ekoloških sustava i biološke raznolikosti u Jadranskom 

moru
•	 Modeli za održivo upravljanje ribarstvom u Jadranu

Za svaku temu razvijene su aktivnosti koje izravno uključuju svijet 
ribarstva i marikulture, uz osobito  jačanje potencijalnih pozitivnih 
učinaka tih projekata. Projekti su se bavili poribljavanjem sipom 
(Sepia officinalis) i školjkom Jakobovom kapicom (Pecten jacobaeus) 
tako što su stvarana skloništa i zone prikupljanja u zaštićenim pod-
ručjima, kao što su ona u koncesijama za uzgoj dagnji, te testiranjem 
novih metoda uzgoja dagnji zasnovanim na upotrebi kontinuiranog 
užeta u kombinaciji s kompresijskim „čarapama“ izrađenim od bi-
orazgradivog materijala. 
Jakobova kapica se intenzivno lovila tijekom 80-ih kada su moćni 
brodovi, opremljeni povlačnim mrežama 3 - 5 po jedinici, orali 
pješčano dno hvatajući veliku količinu tih školjaka i postupno pus-
tošeći prirodna staništa. 
Tijekom susreta Regionalnoga koordinacijskog odbora predstavlje-
na je važnost ponovnog pokretanja proizvodnje Jakobovih kapica u 
sjevernom Jadranu, jer je ovaj okoliš oduvijek bio pogodan za raz-
voj tih školjkaša. Sa stajališta proizvodnje, zbog velikih ribolovnih 
aktivnosti, došlo je do značajnog pada - od 1.000 - 1200 t godišnje 
do 60 t godišnje (izvor: Venecijanski opservatorij za ribarstvo, 2014). 
Prema istraživanjima koja su provedena, glavni uzrok tom očitom i 
bitnom smanjenju populacije Jakobove kapice u sjevernom Jadranu 
je prekomjerno ribarenje izazvano povećanjem potražnje za ovim 
školjkašem na tržištima ribe.

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)



Ciljevi ove aktivnosti su:
1) povećati raspoloživost resursa uporabom aktivnih tehnika 
poribljavanja
2) povećati dostupnost resursa koristeći zaštićena područja
3) stvaranje ekološke i ekonomske održivosti tom važnom 
školjkašu u području sjevernog Jadrana.

Natječaj je povjeren društvu AQUATEC Mestre koje razvija - u 
svom uzgajalištu školjaka u Caorli, u koncesijskim područjima s 
dubinama od oko 18 metara - neke eksperimentalne aktivnosti 
poribljavanja i kontrole stope smrtnosti. 
Izvršeno je preliminarno praćenje da se utvrdi je li područje 
namijenjeno za budućne poribljavanje pogodno za obavljanje te 
djelatnosti, a tijekom ove aktivnosti je bilo moguće i uočiti postoje li 
divlji primjerci Jakobove kapice u tom području. 

Javile su se poteškoće u isporuci 
materijala od strane talijanske 
flote, posebno Carole i Chioggia, 
te se kontaktiralo s hrvatskom 
zadrugom (Riba - Istra Poreč) koja 
je bila spremna za isporuku živog 
materijala. 
Četvrtog prosinca 2015. godine 
čamci, koji pripadaju ovoj zadruzi, 
za jedan dan prikupili su 162 kg 
komercijalne Jakobove kapice (≥ 10 
cm). Nakon što su dopremljene, one 
su upakirane i prevezene u vozilu 
opremljenom za prijevoz žive ribe 
(spremnicima s vodom i kisikom 
koji ih održavaju na životu). 

Nakon njihova dolasku u Caorle, istog dana, školjke su:
1) Položene na morsko dno u reprodukcijske gredice.
2) Dio je smješten u metalni kavezu, usidren na morsko dno da 
se procijeni smrtnost.
3) Dio je smješten na ovješene konstrukcije kako bi se mogla 
napraviti još jedna usporedba. (sl. 1.)
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Figure 1

The purposes of this action are:
1) to increase the availability of the resource through the use of 

active restocking techniques.
2) to increase the availability of the resource using protected areas.
3) to create ecological and economical sustainability for this 

important bivalve mollusk in the North Adriatic areas.

The tender was conferred to the Aquatec Mestre company which is 
developing - in its shellsh farming in Caorle, in the concession areas 
with a bathymetry of about 18 meters - some experimental activities of 
seeding and the control of shing mortality.
Preliminary monitoring was performed to see if the future seeding 
area is suitable for this activity and it was possible to observe that 
there are other wild specimens of scallops in the area.

The timing of this action was 
inuenced by difficulties in the 
supply of material by the Italian 
navies, in particular Carole and 
Chioggia, and so a Croatian 
cooperative was contacted (Riba 
- Istra Porec) and it was willing to 
provide live material. 
On 4th December  2015, the boats 
belonging to this cooperative shed 
for one whole day, collecting 162 kg 
of commercial scallops (≥ 10 cm). 
Once landed, they were stockpiled 
for transport in an equipped vehicle, 
specic for live sh transportation 
(tanks with water and oxygen to 
keep them alive). At their arrival in 

Caorle, on the same day, they were (Fig. 1):

1) laid on the seabed to form the reproduction bed
2) a part was positioned in a metal cage, anchored to the seabed to 

assess mortality
3) a part was positioned on suspended lanterns in order to have 

another comparison.

During the laying phase, it was also possible to estimate the number 
of specimens in approximately 2,000 pieces. During the rst test, two 
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Figure 2

days later (6th December 2015), the recorded mortality was very low, 
approximately 5% of the seeded specimens inside the cages, while the 
recorded mortality in the suspended lanterns was zero (Fig. 2). 
The specimens that were released in the area around the cages, instead, 
were very lively and well acclimatized; the temperature during the 
rst test was 12° on the seabed, 8° on the surface.
Testing about a month later after laying, on 1st September 2016, 
several specimens were found dead inside and outside the metal 
cages; mortality after about one month was about 20% (datum always 
referred to the sub-sample placed in the cages). 
Mortality in the 10 m. suspended lanterns was zero. During this test, 
the recorded temperatures were 11° in the seabed and 8° on the surface.

Now the project is following three parallel paths:
1) periodic monitoring of the seeded product
2) recovery of other adult specimens caught by Italian vessels
3) conclusion of the authorization procedure between the competent 

Croatian and Italian ministries to obtain the authorization to 
catch, transport and release juveniles under the minimum market 
size.

Tijekom faze leženja bilo je moguće procijeniti broj uzoraka na oko 
2.000 komada. U prvom testu, dva dana kasnije (6. prosinca 2015.), 
opažena smrtnost je vrlo niska, oko 5 % uzoraka unutar kaveza, dok 
je zabilježena smrtnost na ovješenim konstrukcijama nula (sl. 2.).
Uzorci koji su pušteni u područje oko kaveza, umjesto toga, bili su 
vrlo živo i dobro udomaćeni. Temperatura tijekom prvog testa je 
12 °C na morskom dnu, 8 °C na površini. Testiranje provedeno oko 
mjesec dana nakon polaganja, 1. rujna 2016. godine, pokazalo je ne-
koliko mrtvih primjeraka unutar i izvan metalnih kaveza, smrtnost 
oko 20 %. Smrtnost u 10 ovješenih konstrukcija je bila nula.  Zabil-
ježene temperature tijekom testa su 11 °C na morskom dnu i 8 °C 
na površini.

Nakon toga projekt prate sljedeće tri paralelne funkcije:
1) periodično praćenje proizvoda
2) pribavljanje dodatnih odraslih jedinki uhvaćenih u talijanska 
ribarska plovila
3) dovršenje postupka ishođenja odobrenja mjerodavnih hr-
vatskih i talijanskih ministarstava za dobivanje ovlaštenja za 
hvatanje, transport i oslobađanje školjaka ispod minimalne 
tržišne veličine.
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WP 4.3 - Development of biodiversity in the Veneto Region 
– Reefball

WP 5.4 - Sustainable aquaculture activities in the Veneto 
Region - Continuous biodegradable rope system for 
mussel farming 
The Veneto Region has chosen to develop these actions in an integrated 
way in long line mussel farming, in order to assess a possible business 
model that can also be extended to all existing systems and be taken 
into consideration when designing new concessions.
The general objectives of this Integrated Project - which is part of a 
management framework of the coastal zone in Veneto, a maritime area 
affected by profound changes on small coastal sheries and subject to 
major infrastructure work affecting marine shery production - are:

• to create nursery areas;
• to limit the presence of waste in the sea derived from shellsh 

productions (mussel farming).

The mussel farming that was chosen to follow the different stages of 
this integrated project is opposite the Scardovari Sacca in the area as 
shown in the picture.

WP 4.3 - Razvoj biološke raznolikosti u regiji Veneto – 
Reefball

WP 5.4 - Održive djelatnosti marikulture u regiji Veneto - 
Kontinuirani biorazgradivi sustav užadi za uzgoj dagnji 

Regija Veneto je izabrana za razvoj ove aktivnosti na integrira-
ni način na linijskom uzgoju dagnji kako bi se procijenio mogući 
poslovni model koji se može proširiti na sve postojeće sustave i 
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Uzgajalište dagnji odabrano za ovaj integrirani projekt je nasuprot 
Scardovari Sacci u području prikazanom na slici.
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WP 4.3 - Development of biodiversity in the Veneto Region 
– Reefball

WP 5.4 - Sustainable aquaculture activities in the Veneto 
Region - Continuous biodegradable rope system for 
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• to create nursery areas;
• to limit the presence of waste in the sea derived from shellsh 

productions (mussel farming).

The mussel farming that was chosen to follow the different stages of 
this integrated project is opposite the Scardovari Sacca in the area as 
shown in the picture.
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WP 4.3 - Aktivnost
Glavna svrha ove aktivnosti je postavljanje objekata za proširenje 
područja mrijestilišta unutar opsega koncesije za uzgoj dagnji (do-
voljno zaštićena područja s već izdanim odobrenjima) kako bi se st-
vorio prostor za prikupljanje morskih vrsta. Tvrtka FIBERFIX, koja 
je prihvatila ponudu, osigurala je  ukupno 16 struktura (ReefBalls 
- umjetni grebeni) (sl. 2.). 

Reefball strukture su kasnije prebačene na splavi i odezene u odab-
rano područje u koncesiji, gdje su položene na morsko dno korišten-
jem metalnih lanaca odgovarajuće duljine. To jamči bolje pozicion-
iranje i ograničenu opasnost od početnog loma zbog gravitacijskog 
pada. Nekoliko dana nakon istovara, ronioci provode prvo ispiti-
vanje kako bi provjerili ispravno pozicioniranje strukture. (slika 3.).
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WP4.3 Action
The main purpose of this action is to place facilities for the expansion 
of nursery areas within the perimeter of the concessions for mussel 
farming (sufficiently protected areas and already granted as sea areas) 
in order to create an aggregation area for marine species.
The FIBERFIX company, that was awarded the supply of these 
facilities, provided a total of 16 ReefBalls (Fig. 2).

Reefball structures were later loaded on a raft and taken to the selected 
area in concession where they were laid on the seabed through the use 
of metal chains of appropriate length. 
This guaranteed better positioning and limited the danger of an initial 
collapse caused by the gravitational fall. A few days after unloading, 
divers carried out a rst survey to verify the correct positioning of the 
structures. (Fig.3).

Figure 2
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Monitoring activities will be carried out periodically, in order to 
assess the timing of colonization, any sinking of the structures and to 
highlight strengths or weaknesses of this enterprise.

WP 5.4 - Models of sustainable management of  Fishing in the 
Adriatic Sea 
The same shellsh plant will also see the testing of a complete line 
with a new technique from New Zealand,  that is to replace the actual 
mussel farming system, which uses plastic ropes. This new technique 
uses a continuous rope as the main undelayer for the collection of 
the mussels’ seed and also for the next stage of support and growth. 
These ropes provide the equivalent of a natural environment with 
algae, giving mussels an ideal area to live in and reproduce without 
problems, improving the robustness and support of the nets that resist 
even in the most critical sea conditions. The innovative aspect is the use 
of cotton ropes that replace the plastic ones for the initial phase and 
bio-decompose in the sea, eliminating any plastic part; in this way, the 
loss of classic plastic ropes, caused by heavy storms or by processing 
operations of the ropes themselves can be prevented.
At present, this action is in the phase that deals with the purchase of 
the equipment that will be tested later in the long line system. 
The purpose of this activity is also to provide operators with the 
necessary training on how to use this equipment; then the operators 
will become themselves “teachers” for those companies or cooperatives 
that want to test this New Zealand method in their plants, too.

Praćenje aktivnosti će se provoditi periodično kako bi se procijenilo 
vrijeme kolonizacije, bilo kakvo potonuće struktura i kako bi se ob-
jasnile prednosti i nedostatci ovog pokusa.

WP 5.4 - Modeli održivog upravljanja ribolovom u Jadranskom 
moru
Isto uzgajalište dagnji će također provesti testiranje kompletne lin-
ije novom tehnologijom iz Novog Zelanda, koja će zamijeniti dos-
adašnji način uzgoja dagnji s plastičnom užadi. Ova nova tehnika 
koristi se kontinuiranim užetom kao glavnim slojem za prikupljan-
je mlađi dagnji, a i za sljedeću fazu rasta. Ova užad osigurava ekviv-
alent prirodnom okruženju s algama, dajući dagnji idealan prostor 
za život i reprodukciju bez problema te poboljšavajući robusnost 
i podršku mrežama koje se odupiru čak i najkritičnijim uvjetima 
na moru. Inovativni aspekt je primjena pamučnog užeta kojim se 
zamjenjuju plastična užad i biorazgradiva su u moru, eliminirajući 
bilo koji plastični dio. 
Na taj se način može spriječiti gubitak klasične plastične užadi zbog 
velikih oluja ili manipulacije u radu. 
Trenutačno, ova aktivnost je u fazi kupnje opreme koja će biti te-
stirana kasnije u linijskom sustavu. Svrha aktivnosti je pružiti op-
erativcima svu potrebnu obuku o tome kako se koristiti ovom opr-
emom, a onda će oni  postati “učitelji” trgovačkim društvima ili 
zadrugama s Novog Zelanda, koji također žele ovu metodu testirati 
u svojim pogonima.
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WP 4.2 - Restocking activities in the Emilia Romagna 
Region – Oyster
4.2 Reconstitution of oyster reefs by creating a high density of 
breeding areas (“sanctuary” areas or oyster reefs) and actions 
aimed at promoting the recruitment of natural seed (Ostrea 
edulis)
In the Adriatic, natural beds of at oysters (Ostrea edulis L.) are 
an important resource, albeit an optional resource, for trawling. 
Unfortunately, because of some environmental phenomena and 
overshing activities, they have recently been subject to uctuations. 
This did not make it possible to adequately exploit this resource. 
Today, oysters, thanks to the introduction of management techniques, 
potentionally integrated with improvement practices, in offshore 
shellsh installations, could become a agship species for sheries 
and aquaculture in Emilia-Romagna.

Biology
The at oyster (Ostrea edulis L) is a bivalve mollusk and it is very 
common in the Adriatic. Its size ranges from 7 to 12 cm. It has a large 
rounded shell, with non-symmetrical valves. 
The surface is rough and irregular, often dark-gray, while the inside 
is white.
In relation to the quality and aspect, its cost can be high, but its 
commercialization is strongly inuenced by the unstable presence in 
markets, also due to the lack of management of the natural beds.

Actions
Initially, in areas where trawling had already been forbidden for 
different reasons, “sanctuary” areas or “oysters reefs” were created. 
The areas were distributed along the south-central coastal zone of 
Emilia Romagna, characterized by different environmental conditions, 
above all connected to the distance from the coast and to depth.
The purpose of this action was to facilitate the fertilization of the 
female oysters by the male gametes, aggregating, in one single plac, 
a large number of individuals. All this was done, in order to make it 
possible to increase their reproductive capacity and to allow a higher 
concentration and distribution of larvae in the water layer.
Flat oysters, in fact, unlike other oyster species, are characterized by 
a reproductive cycle in which the females do not release the eggs in 
the water column, but they keep them in the cavity, waiting until they 

WP 4.2 - Aktivnosti poribljavanja u regiji Emilia-Romagna, 
kamenice

4.2 Rekonstrukcija grebena kamenica stvaranjem velike gustoće 
uzgojnih područja (područja „utočišta“ ili grebena kamenica) i 
aktivnosti usmjerene na promicanje korištenja prirodnog sjeme-
na (Ostrea edulis)

U Jadranu su prirodni nasadi plosnatih kamenica (Ostrea edulis L.) 
važan, iako dodatni resurs, za koćarenje. Nažalost, zbog nekih po-
java u okolišu i više ribolovnih aktivnosti, nedavno su bili izloženi 
promjenama. To je onemogućavalo adekvatno korištenje ovog 
resursa. Danas bi kamenice mogle postati vodeća vrsta za ribarstvo 
i marikulturu u regiji Emilia-Romagna zahvaljujući uvođenju tehni-
ka upravljanja potencijalno integriranim s poboljšanom praksom u 
uzgajalištima školjaka.

Biologija
Plosnata kamenica (Ostrea edulis L) je školjkaš mekušac s dvije 
ljuske, vrlo čest u Jadranu. Njegova veličina kreće se u rasponu od 7 
do 12 cm. Velik je i zaobljen, s asimetričnim ljuskama. 
Površina mu je gruba i nepravilna, često tamnosive boje, a iznutra 
bijela. 
U odnosu na kvalitetu i aspekt, njegova cijena može biti visoka, ali 
je komercijalizacija pod snažnim utjecajem nestabilnosti tržišta, ali i 
pod utjecajem lošeg upravljanja prirodnim nasadima.

Aktivnosti
U početku su u područjima, gdje je već zabranjeno koćarenje iz ra-
zličitih razloga, stvorena “utočišta”, grebeni (nasadi) kamenica. Ta 
područja su raspoređena duž južnog i središnjeg obalnog područja 
Emilie-Romagne, koje se odlikuje različitim uvjetima okoliša, prije 
svega povezanim s udaljenostima od obale i dubinom. Svrha ove 
aktivnosti je bila olakšati oplodnju ženskih kamenica muškim spol-
nim stanicama, agregiranim, prikupivši velik broj jedinki na jed-
nom mjestu. Sve je to učinjeno kako bi se omogućilo povećanje nji-
hove reproduktivne sposobnosti i veća koncentracija te distribucija 
ličinki u vodenom sloju. 
Plosnate kamenice, za razliku od drugih vrsta kamenica, karakter-
izira reproduktivni ciklus u kojem ženke ne oslobađaju jaja u stupac 
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are fertilized by male gametes that enter through the oral (incurrent) 
siphon. The fertilized eggs stay in the mantle cavity for ten days and 
after that, the larvae are able to face the external environment and 
settle on suitable substrates.
The identied areas responded to the need to provide sufficient 
protection from trawling and consisted of: AMP Paguro (depth 23 m), 
Wreck in the south (depth 22 m), Geomar concession (depth 20), AMP 
(mouth of the Bevano river) Foce Bevano (RA-15 m), AMP Riccione 
(RN-11 m), coop Adriamar concession (depth 10 m), Alta Marea 
consortium concession (depth 10 m).

As for the areas at a shallower depth, approximately under 16 m, 
before the seeding of the oysters, stone beds were laid. These beds 
were made of layers of stone (Ø 70-200 mm), about 0.5 m thick and 
about 250 square meters wide each. 
These, thanks to the presence of small clefts between the stones, will 
have the purpose of limiting the dispersion of oysters due to waves 
and currents, and they will also become a good substrate on which at 
oyster larvae can take root. In this way they develop the “sanctuary” 
area and will give rise to oysters reefs.

vode, već ih drže u šupljini čekajući dok se ne oplode muškim spol-
nim stanicama, koje ulaze kroz usnu šupljinu. Oplođena jaja ostaju 
u plaštu šupljine još deset dana, a nakon toga ličinke su u stanju 
suočiti se s vanjskim okruženjem i smjestiti se na odgovarajućim 
podlogama. 
Odabrana navedena područja osigurala su dovoljnu zaštitu od 
koćarenje, a ona se sastoji se od AMP Paguro (dubine 23 m), olu-
pina na jugu (dubina 22 m), koncesija Geomar (dubina 20), AMP 
(ušće rijeke Bevano) Foce Bevano (RA-15 m), AMP Riccione (RN-11 
m), Coop Adriamar koncesije (dubina 10 m) i Alta Marea koncesije 
(dubina 10 m). 

Što se tiče područja manjih dubina, otprilike ispod 16 m, prije po-
laganja kamenica instalirane su kamene gredice. Ove gredice su 
izrađene od slojeva kamena (Ø 70 - 200 mm), oko 0,5 m debljine i 
široke svaka oko 250 metara četvornih. 
Zahvaljujući prisutnosti malih rascijepa između kamenja koji imaju 
svrhu ograničavanja disperzije kamenica zbog valova i struje, oni će 
također postati dobar supstrat na kojem ličinke plosnatih kameni-
ca mogu zaživjeti. Na taj način razvijaju područje „utočišta“ te će 
dovesti do rasta grebena kamenica.
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S obzirom da je prosječna težina svakog organizma oko 30 g, proc-
jenjuje se da je ukupno nasađeno oko 120.000 odraslih jedinki, s 
prosječnom gustoćom od oko 75 kamenica po četvornom metru. U 
drugoj fazi, u dva od navedenih područja (Paguro i olupine) i u 
drugom području u blizini uzgajališta školjaka, gdje nisu postavl-
jene kamene gredice i nije provedeno naknadno nasađivanje kamen-
ica (slobodna površina Cattolica), školjke su raspoređene kako bi se 
povećala i ojačala prisutnost prikladnog supstrata za pojavu ličinke 
plosnate kamenice na blatnom dnu. 

Mješavine školjki su distribuirane u rano ljeto, kada obično postoji 
veća prisutnost ličinki u planktonu. 
Kamenice koje su nasađene, sastavljene su uglavnom od velikih 
odraslih jedinki jadranskog podrijetla. 
Zbog naglog osiromašenja grebena kamenica na zapadnoj strani 
srednjeg Jadrana, suprotno onome što je procijenjeno, lokalni ribari 
su pronašli samo mali dio. Za ostatak smo surađivali s dobavljači-
ma s istoka: Friuli Venezia Giulia, Slovenija i Hrvatska.
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Figure 2

Considering that the average weight of each organism was about 
30 g, it is estimated that a total of about 120,000 adult specimens 
was seeded, with an average density of about 75 oysters per 
square meter.
In a second phase, in two of the listed areas (Paguro and Wreck) and 
in another area near the shellsh farming installations, where no stone 
layers were placed and no subsequent  oyster seeding was carried out 
(free area of Cattolica), shells were distributed in order to increase and 
strengthen the presence of a suitable substrate for the recruitment of 
at oyster larvae on a muddy seabed.

The mixtures of shells were distributed in early summer, when 
normally there is a greater presence of larvae in the plankton.
The oysters subject to seeding were made up mainly of large-sized 
adult specimens and were of Adriatic origin. 
Due to the sudden depletion of the oyster reefs on the west side of the 
middle Adriatic, on the contrary to what had been estimated, only a 
small part was found by local shermen because of the. For the rest, 
we collaborated with suppliers from the east: Friuli Venezia Giulia, 
Slovenia and Croatia.

Slika 2.
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Očekivane koristi
Ovim aktivnostima namjera je bila podržati obnavljanje autohtonih 
uzgajališta - promicanjem reproduktivnoga kapaciteta, stvaranjem 
područja „utočišta“ te stvaranjem područja gdje ličinke mogu naći 
prikladno okruženje u kojem će se nastaniti. 
Naknadni pozitivni testovi učinkovitosti tih pokusnih aktivnosti 
mogu potaknuti širenje područja „utočišta“ duž jadranske obale i 
dati veću stabilnost u pronalaženju resursa čiji je obilje trenutačno 
predmet znatne varijabilnost. 
Zahvaljujući obuci operativaca, kroz aktivnosti se htjela podići 
svijest o potrebi usvajanja obrazaca za upravljanje usmjerenih na 
dugoročno očuvanje resursa.
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Expected benets
With these actions, the intention was to support the reconstitution of 
indigenous oyster beds, both by promoting the reproductive capacity, 
thanks to the creation of sanctuary areas, and by  creating areas where 
the larvae can nd a suitable environment in which to settle.
Subsequent positive tests on the effectiveness of these pilot actions 
could encourage the spread of sanctuary areas along the Adriatic coast 
and give greater stability in nding a resource whose abundance is 
currently subject to considerable variability.
Thanks to the training of the operators and divulgation activities, we 
wanted to raise awareness on the need of adopting management forms 
aimed at long-term conservation of resources.
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WP 4 - Strengthening the Adriatic system and its 
biodiversity - Puglia Region

INTRODUCTION
Within the EcoSea project, the Region of Puglia has taken charge of the 
implementation of several pilot projects related to the themes indicated 
by the WP 4 and WP 5. In order to set up, on technical-scientic basis, 
the implementation of these pilot projects, the Region has decided 
to involve the Regional Agency for Prevention and Environment 
Protection (hereinafter ARPA Puglia), agreed in March 2015.
Since the Agency’s involvement, and considering the time available 
for the implementation of some pilot actions related to the matters 
specied in WP4 and WP5. With the aim of planning, on a technical- 
scientic base, how to carry out these pilot action, the Puglia Region decided 
to engage the Regional Agency for the Prevention and the Protection of the 
Environment (hereunder referred to as ARPA Puglia), put under contract in 
March 2015.  
From the moment the Agency was involved and considering the time 
available for carrying out the pilot actions dictated by the project, 
some options were preliminarily assessed for the Puglia Region. All of 
these options were aimed at increasing the availability of sh stocks in 
terms of biomass and biodiversity; at encouraging recycling of organic 
and inorganic surplus resulting from the production cycle of intensive 
aquaculture farming; at optimizing production processes through 
innovative and sustainable environmental processes, always respecting 
the vocation and the traditions of the territory and also for the purpose 
of creating innovative tools for a diversied management of shing 
activities, thus providing  economically productive alternatives.
The various types of intervention of the pilot actions, in relation to WP 
4.3 and WP 5.4, were pondered considering both the common issues 
affecting the shing industry - at present suffering a negative national 
situation – as well as the needs expressed by the operators of the local 
industry, trying to maintain coherence with the new Community 
guidelines, which  consider Blue Growth as one of the pillars for 
social and economic development in the years to come, and which 
are represented by the recent Marine Strategy Directive (2008/56 EC), 
implemented by the Italian State in Legislative Decree no. 190 of 2010 
and, in general, by the instruments of the Community Fisheries policy.
The analysis of the applicability of specic pilot projects developed 
from the project idea. The  contents of this analysis were presented to 
the operators, who shared and approved them during two seminars 

WP 4 - Jačanje jadranskog sustava i njegove bioraznolikosti 
- Regija Puglia 

UVOD
U EcoSea projektu regija Puglia je preuzela provedbu nekoliko pok-
usnih projekata vezanih za tematiku naznačenu u WP 4 i WP 5. Da 
bi se provedba tih pokusnih projekata postavila na tehničko-znan-
stvenu osnovu, s obzirom na vrijeme raspolaganja za provedbu 
nekih pokusnih aktivnosti koje se odnose na teme navedene u WP 
4 i WP 5 te u cilju planiranja, Regija je odlučila uključiti Regionalnu 
agenciju za prevenciju i zaštitu okoliša (u daljnjem tekstu: ARPA 
Puglia), što je dogovoreno u ožujku 2015. godine. 
Od trenutka kada je Agencija uključena, neke opcije za regiju Puglia 
su preliminarno procijenjene. Sve su one bile usmjerene na pov-
ećanje dostupnosti ribljeg fonda u smislu biomase i biološke razno-
likosti; poticanje recikliranja organskog i anorganskog viška koji je 
rezultat proizvodnog ciklusa intenzivnog uzgoja marikulture; na 
optimiziranje proizvodnih procesa kroz inovativne i održive pro-
cese za okoliš, ali poštujući zvanja i tradiciju teritorija i u svrhu st-
varanja inovativnih alata za upravljanje ribarstvom, čime se osigu-
ravaju ekonomski produktivne alternative. 
Razne vrste intervencija u pokusnim aktivnostima, u skladu s WP 
4.3 i WP 5.4, razmatrane su s obzirom na oba zajednička problema 
utjecaja na ribarsku industriju - u ovom trenutku negativnu situaci-
ju na nacionalnoj razini kao i iskazane potrebe operativaca i lokalne 
industrije, pokušavajući održati sklad s novim smjernicama EU koje 
razmatraju „Plavi rast“ kao jedan od temelja društvenog i gosp-
odarskog razvoja u godinama koje dolaze, a koji je predstavljen u 
Direktivi o morskoj strategiji (2008/56 EC), koju provodi talijanska 
država kroz Zakonodavnu uredbu br. 190 od 2010. i, općenito, kroz 
instrumente lokalne politike za ribarstvo. Analiza primjenjivosti 
specifičnih pokusnih projekata razvijena je iz projektne ideje. Sa-
držaj ove analize predstavljen je operativcima tijekom dva seminara 
održana u Manfredoniji i Tarantu u 2015. g.

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)
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held in Manfredonia and Taranto in 2015.
In summary, the pilot actions will cover interventions in marine areas 
that are already under concession for aquaculture activities/mussel 
farming, for the following aims:
1) to recover the surplus energy in aquaculture/mussel plants and 

increase, at least at a local level, biodiversity and biomass of sh 
species by laying, on the sea bottom, modular concrete structures 
for restocking;

2) to experience, at a local level, greener methods for mussel farming, 
also in order to reduce plastic material release into the sea.

Two types of projects have however been identied, projects that have 
developed with three different pilot actions described below.

Ukratko, pokusne aktivnosti će obuhvatiti intervencije u morskim 
područjima koja su već pod koncesijom za djelatnosti marikulture/
uzgoja školjaka u sljedeće svrhe:

1) dodatno korištenje resursa u marikulturi/uzgoju školjaka 
i povećanje, barem na lokalnoj razini, biološke raznolikosti 
i biomase ribljih vrsta polaganjem modularnih betonskih 
konstrukcija za poribljavanje na morsko dno
2) iskušati, na lokalnoj razini, „zelenije“ metode za uzgoj školjaka 
kako bi se smanjilo ispuštanje plastičnog materijala u more.

Dvije vrste projekata su definirane. Projekti su razvijeni trima ra-
zličitim pokusnim aktivnostima opisanim u nastavku.

Poglavlje 3
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Figure 1

Integrated Pilot Action - WP 4.3 - Increase of Biodiversity 
in the Puglia Region - Underwater Articial Barriers - 
WP 5.4 - Sustainable Aquaculture Activities in the Puglia 
Region - Continuous Biodegradable Rope System for 
Mussel Farming
The purpose of this pilot project is to propose a sustainable aquaculture 
model with the dual aim of promoting the creation of nursery areas 
and the protection of biodiversity inside offshore mussel farming, 
in which, at the same time, the method of breeding mussels on a 
continuous rope system (New Zealand method) is experimented. 
This method  uses  ropes and nets made of biodegradable cotton to 
catch mussels, thus reducing the presence of plastic waste resulting 
from current mussel productions.

Brief description of the integrated pilot action
In order to carry out the experiment in the best way, the minimum 
criteria to apply when choosing the sea areas to be used are dened 
and listed below:

- the area must already be under concession for mussel farming; 
it must have a sandy/muddy sea bottom, the sea bottom must 
be bare and free from encumbrances of any nature, it must also 
be characterized by a minimum slope; depth must be between 
10 and 30 meters; there must be availability of space within the 
concession for a line 120 meters long, to dedicate exclusively 
to the experiment; there must be a suitable boat tted for the 
installation of new machinery and for the various phases of the 
operations.

With regard to the submerged articial reefs, we have envisaged 
the use of concrete sea-friendly modules (see example in Figure 1), of 
different sizes and specically built and they are to be placed on a 
bottom surface of approximately 250-400 m2, according to a scheduled 
pattern.

Integrirana pokusna aktivnost - WP 4.3 - Povećanje 
bioraznolikosti u regiji Puglia – Umjetne podvodne barijere 
- WP 5.4 - održive marikulturne aktivnosti u regiji Puglia - 
Sustav za uzgoj školjaka na kontinuiranom biorazgradivom 
užetu  

Svrha ovog pokusnog projekta je predložiti održivi model marikul-
ture s dvostrukim ciljem poticanja na stvaranje mrijestilišnih pod-
ručja i zaštitu biološke raznolikosti u području uzgajališta dagnji, u 
kojem se, u isto vrijeme, iskušava nova metoda uzgoja školjaka na 
kontinuiranom sustavu užeta (novozelandska metoda). Ova meto-
da koristi se užadi i mrežama izrađenim od biorazgradivog pamu-
ka na koje se hvataju dagnje, čime se smanjuje prisutnost plastičnog 
otpada nastalog u uzgoju školjaka. 

Kratak opis integrirane pokusne aktivnosti
Kako bi se pokus proveo na najbolji način, određeni su minimalni 
kriteriji pri odabiru morskih područja kojima će se koristiti, a nave-
deni su u nastavku:

- Područje već mora biti u koncesiji za uzgoj školjki; ono mora 
imati pješčano/blatno dno, morsko dno mora biti golo i bez tereta 
bilo koje prirode, ono također mora biti s minimalnim nagibom; 
dubina mora biti između 10 i 30 metara; mora biti dostupan pros-
tora unutar područja koncesije za linije duge 120 metara, rezer-
viran isključivo za pokus; mora biti prisutan prikladan brod za 
ugradnju nove opreme za različite faze operacije. 

S obzirom na potopljene umjetne grebene, predvidjeli smo korišten-
je betonskih modula neškodljivih za morski okoliš (vidi primjer na 
slici 1.), različitih veličina i posebno izgrađenih za tu namjenu te 
postavljenih na morsko dno površine cca 250 - 400 m2, prema pred-
viđenom rasporedu.držaj ove analize predstavljen je operativcima 
tijekom dva seminara održana u Manfredoniji i Tarantu u 2015. g.
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Figure 1
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in the Puglia Region - Underwater Articial Barriers - 
WP 5.4 - Sustainable Aquaculture Activities in the Puglia 
Region - Continuous Biodegradable Rope System for 
Mussel Farming
The purpose of this pilot project is to propose a sustainable aquaculture 
model with the dual aim of promoting the creation of nursery areas 
and the protection of biodiversity inside offshore mussel farming, 
in which, at the same time, the method of breeding mussels on a 
continuous rope system (New Zealand method) is experimented. 
This method  uses  ropes and nets made of biodegradable cotton to 
catch mussels, thus reducing the presence of plastic waste resulting 
from current mussel productions.

Brief description of the integrated pilot action
In order to carry out the experiment in the best way, the minimum 
criteria to apply when choosing the sea areas to be used are dened 
and listed below:

- the area must already be under concession for mussel farming; 
it must have a sandy/muddy sea bottom, the sea bottom must 
be bare and free from encumbrances of any nature, it must also 
be characterized by a minimum slope; depth must be between 
10 and 30 meters; there must be availability of space within the 
concession for a line 120 meters long, to dedicate exclusively 
to the experiment; there must be a suitable boat tted for the 
installation of new machinery and for the various phases of the 
operations.

With regard to the submerged articial reefs, we have envisaged 
the use of concrete sea-friendly modules (see example in Figure 1), of 
different sizes and specically built and they are to be placed on a 
bottom surface of approximately 250-400 m2, according to a scheduled 
pattern.

Slika 1.

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)



Što se tiče metode uzgoja, uspješno testirane u Novom Zelandu, ona 
uključuje upotrebu automatiziranog stroja (primjer na slici 2., nalik 
modelu koji se može naći na tržištu), posebno dizajniranog za kon-
tinuirani sustav užadi i na prikladnom brodu. 
Kabeli i mreže kojima se koristi za ovu metodu izrađeni su od 
pamuka kako bi zamijenili tradicionalne, koji su proizvedeni od 
plastičnih materijala.

Provedba integrirane pokusne aktivnosti
Nakon pozitivne reakcije dobivene istraživanjem tržišta i završetka 
naknadnih poziva na dostavu ponuda, ponuda modula izrađenih 
od betona povjerava se u veljači 2016. tvrtki Sub Techical Edil Ser-
vices S.r.l., dok je nabava strojeva i materijala potrebnih za izradu 
reda od 120 metara u skladu s novozelandskom metodom dodijel-
jena tvrtki COCCI S.r.l. 
Ostale usluge potrebne za eksperiment, kao i tehnički te znanstveni 
nadzor od strane ARPA Puglia, povjerene su tvrtki ITTIMAR Soc. 
Corp. a.r.l., nakon što su provjerene karakteristike područja pod 
koncesijom. Tvrtka ITTIMAR osigurala je koordinate za koncesijsko 
područje koje odgovaraju traženom (obojeni poligon) na slici 3.
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Figure 2

As for the farming method, successfully tested in New Zealand, it 
involves the use of an automated machine (example in Figure 2, relative 
to a model that can be found on the market), specially designed for the 
continuous rope system, aboard a suitable boat.
The cords and the nets used for this method are made of cotton, to 
replace the traditional ones, manufactured in plastic materials.

Implementation of the  integrated Pilot Action Act 
Following the positive response of the market research and the 
completion of the subsequent calls for tenders, the supply of sea-
friendly modules made of concrete  was conferred, in the month of 
February 2016, to the Sub Technical Edil Services srl company, while 
the supply of machinery and material needed to make a row of 120 
meters working according to the New Zealand method was conferred 
to the COCCI srl rm.
The support services required for the experiment, as well as  for the 
technical and scientic monitoring by ARPA Puglia, were instead 
conferred to the ITTIMAR Soc. Coop. a.r.l. rm, after having checked 
the characteristics of the area under concession.
The Ittimar Soc. Coop. a r.l.  has provided the coordinates for the 
concession area that correspond to the area represented (colored 
polygon) in Figure 3.
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Figure 3

The area is located in the Puglia region on the Adriatic Sea, in the  
north of Gargano, off the Lesina lagoon.
With regard to the bathymetry of the area, the holder of the concession 
stated that it was more than 10 m; ARPA Puglia checked and 
conrmed the statements made for the respective area. This area is 
also characterized by a predominantly inconsistent seabed typology, 
with a minimum slope or almost no slope.
The quality of water and sediment has been checked using the 
monitoring data of marine coastal water bodies of the selected area, 
produced by ARPA Puglia under D.M. 260/2010 during the last three 
years.
In order to further characterize the area from an environmental point 
of view, the component relating to the macrozoobenthos community 
(invertebrate animals organisms that live on or in the sediment of 
the seabed) has also been considered. In this case, too, the data of the 
monitoring activities of ARPA Puglia have been used.
Considering these checks and the analyses of the environmental 
characteristics, the concession area proposed for the Adriatic Sea has 
highlighted a potential suitability for the implementation of the pilot 
action. In fact, much of the veried environmental characteristics were 
consistent with those required for the implementation of the action.

State of Implementation of the pilot action
Once the economic operators had been identied and conrmed and 
in view of the technical and environmental audits of ARPA Puglia, the 
subsequent phases of intervention were started.

Prostor se nalazi u regiji Puglia na Jadranu, sjeverno od Gargana, 
blizu lagune Lesina. 
S obzirom na dubine mora u području, nositelj koncesije utvrdio je 
da su više od 10 m, ARPA Puglia provjerila je i  potvrdila iskaze za 
to područje. Ovo područje također karakterizira pretežno nedosl-
jedna tipologija morskog dna, s minimalnim nagibom ili gotovo bez 
nagiba. 
Kvaliteta vode i sedimenta je provjerena s pomoću podataka za na-
dzor morskih priobalnih voda odabranog područja, koje prikuplja 
ARPA Puglia pod D.M. 260/2010 tijekom posljednje tri godine. 
Kako bi se dalje karakteriziralo područje s ekološke točke glediš-
ta, komponenta koja se odnosi na zajednicu makrozooplanktona 
(beskralježnjaci, životinski organizmi koji žive na ili u sedimentu 
morskog  dna) također je uzeta u obzir. 
U tom slučaju,  korišteni su podatci za nadzor morskih priobalnih 
voda odabranog područja ARPA Puglia. S obzirom na ove provjere 
i analize karakteristika okoliša, koncesijsko područje predloženo za 
Jadransko more ima istaknutu potencijalnu prikladnost za proved-
bu pokusne aktivnosti. U biti, mnogo utvrđenih obilježja okoliša su 
u skladu s onima koji su potrebni za provedbu projekta.

Stanje provedbe pokusne akcije
Nakon što su gospodarski subjekti bili određeni s obzirom na teh-
ničke i ekološke revizije ARPA Puglia, započele su daljnje faze.
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conrmed the statements made for the respective area. This area is 
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the seabed) has also been considered. In this case, too, the data of the 
monitoring activities of ARPA Puglia have been used.
Considering these checks and the analyses of the environmental 
characteristics, the concession area proposed for the Adriatic Sea has 
highlighted a potential suitability for the implementation of the pilot 
action. In fact, much of the veried environmental characteristics were 
consistent with those required for the implementation of the action.

State of Implementation of the pilot action
Once the economic operators had been identied and conrmed and 
in view of the technical and environmental audits of ARPA Puglia, the 
subsequent phases of intervention were started.
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Dok se čekalo na vrijeme potrebno za proizvodnju i dostavu opreme 
i materijala, kao i za pripravu kontinuiranog sustava užadi, prove-
dene su dvije posebne aktivnosti, jedna je od njih ona u vezi s pok-
usnim poljem za pozicioniranje potopljenih modula. 
Konkretno, u vanjskom prostoru prema SI, (dozvola izdana tvrtki 
Ittimar T) 132 kubična modula dimenzija 92 x 92 x 80 cm, svaki s 
jednim većim središnjim otvorom i 4 rupe manjeg promjera (sl. 4.), 
postavljena su i raspoređena u piramidama.

S obzirom na veličinu modula, predviđena je izgradnja devet pi-
ramida na dnu. Osam od njih će se sastojati od 14 modula, a cen-
tralna piramida će se formirati od 20 modula za ukupnu površinu 
približne veličine 500 m² (sl. 5.).
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Figure 4

Figure 5

While waiting for the technical time necessary for the production and 
the supply of materials, as well as for the preparation of a continuous 
rope system, two specic planned interventions were arranged 
and, in particular, the one concerning the experimental eld for the 
positioning of the submerged modules.
Specically, in the outer area towards the NE, (licensed  to the Ittimar 
Company) 132 cubic modules of the dimensions of cm 92x92x80h - 
each of which with 1 larger central hole and 4 holes of smaller diameter 
(Fig. 4) - were placed and arranged in pyramids.

Considering the size of the modules, the construction of nine pyramids 
on the seabed has been provided for. 
Eight of them will consist of n.14 modules and a central pyramid will 
be formed by n.20 modules, for a total surface approximately equal to 
500 sq.m (Fig. 5).
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The integrated pilot action will be, as mentioned, monitored by 
ARPA Puglia, at least until the conclusion of the project. A sampling 
is planned every three months to check the parameters, described 
below, related to the quality of the environment, the “attractiveness” 
of the submerged modules and the efficiency and eco-friendliness of 
the “New Zealand” method.
Water parameters: Chlorophyll, Nutrients (total phosphorus, 
orthophosphate, total nitrogen, DIN), TOC, pH, suspended solids, 
temperature, dissolved oxygen.
Sediment parameters: grain size, TOC, Redox, Community of 
macrozoobenthos.
In addition to the parameters listed above, visual censuses and 
underwater photographic surveys by divers, picked samples of sh, 
comparison between the production of mussels obtained with the 
“experimental” row and that obtained with the “conventional” row, 
evaluations on the reduction in the use of plastic (estimated in absolute 
and relative terms) will be carried out. 

WP 4.3 - Enhancement of biodiversity in the Puglia Region - 
Underwater articial reefs
The purpose of this pilot action is to propose a sustainable aquaculture 
model with the aim of promoting the creation of nursery areas and the 
protection of biodiversity in offshore aquaculture facilities.
What we intend to achieve is, therefore, a restocking area by laying 
submerged modules made of concrete on the seabed in concession 
areas in order to:

- Recycle organic and inorganic surplus resulting from the 
production cycle of intensive aquaculture farming;

- Increase the availability of resources in terms of biomass and 
biodiversity, particularly for those species that are not raised;

- Create innovative tools for the management of aquaculture 
facilities, providing economic-productive alternatives.

The pilot action’s ultimate goal is to obtain both social and productive 
benets for the shing industry, as well as to protect and preserve the 
marine aquatic environment.

Brief description of the pilot action
Thus, as described for the integrated action, the aim of this single 
pilot action is to place articial reefs on the seabed, in this case 

Integriranu pilot-aktivnost će, kako je navedeno, pratiti ARPA 
Puglia, barem do završetka projekta. Uzimanje uzoraka je planira-
no svaka tri mjeseca kako bi se provjerili parametri, kako je opisano 
u nastavku, u odnosu na kvalitetu okoliša, privlačnost potopljenih 
modula za mlađ i ekonomičnost te ekološka prihvatljivost no-
vozelandske metode. 
Parametri vode: klorofil, nutrijenti (ukupni fosfor, ortofosfati, uku-
pni dušik, DIN), TOC, pH, suspendirane tvari, temperatura i otopl-
jeni kisik. 
Parametri sedimenta: veličina zrna, TOC, Redox, zajednica makro-
zooplanktona. 
Uz navedene parametre, radi se vizualni pregled i podvodna foto-
grafska istraživanja ronioca, uzimaju uzorci ribe, radi se usporedba 
između proizvodnje dagnji dobivene s eksperimentalnog reda i one 
dobivene s konvencionalnog reda te procjene o smanjenju uporabe 
plastike (procijenjeno u apsolutnim i relativnim pojmovima).

WP 4.3 - Poboljšanje biološke raznolikosti u regija Puglia - Um-
jetni podvodni grebeni
Svrha ove pokusne aktivnosti je predložiti održivi model mari-
kulture radi promicanja stvaranja mrijestilišnih područja i zaštite 
biološke raznolikosti u priobalnim uzgajalištima. Ono što želimo 
postići je, dakle, poribljavanje područja polaganjem potopljenih 
modula izrađenih od betona na morsko dno u koncesijskim pod-
ručjima u svrhu:

- recikliranja organskog i anorganskog otpada koji proizlazi iz 
proizvodnog ciklusa intenzivnog uzgoja marikulture
- povećanja dostupnosti resursa u smislu biomase i biološke 
raznolikosti, osobito za one vrste koje se ne uzgajaju
- stvaranja inovativnih alata za upravljanje sadržajima marikul-
ture, koji pružaju ekonomsku i  proizvodnu alternativu.

Krajnji cilj ove pokusne aktivnosti je društvena i proizvodna korist 
za ribarsku industriju, kao i zaštita te očuvanje morskog okoliša.

Kratak opis pokusne aktivnosti
Dakle, kao što je opisano za integrirane aktivnosti, cilj je ove pi-
lot-aktivnosti postavljanje umjetnih grebena na dno mora, u ovom 
slučaju ispod marikulturnih uzgajališta u kavezima kako bi se pov-
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ećala dostupnost resursa u smislu biomase i biološke raznolikosti, 
posebno za vrste koje se obično ne uzgajaju. 
Radi provođenja eksperimenta na najbolji mogući način, izbor mor-
skih područja će se koristiti minimalnim kriterijima navedenim u 
nastavku: 

- koncesija za marikulturu u kavezima, operativni offshore ka-
vezi, pješčano/muljevito morsko dno, golo i bez tereta bilo koje 
prirode i karakterizirano minimalnim nagibom, dubina između 
-10 i -30 metara.

Provedba pokusne aktivnosti
Nabava betonskih modula u mjesecu travnju 2016. godine još nije 
dodijeljena ni jednoj tvrtki, iako su svi relevantni administrativni 
postupci bili dovršeni. 
Usluge potpore potrebne za obavljanje pokusne aktivnosti kao i 
tehnički te znanstveni nadzor koji provodi ARPA Puglia preneseni 
su na Rehomare S.r.l. Società Agricola, nakon što su se provjerile 
karakteristike deklariranog područje pod koncesijom. 

Tvrtka Rehomare S.r.l. Società Agricola je dostavila koordinate za 
područje pod koncesijom koje odgovaraju zastupljenom području 
(obojeni poligon) na slici 6.
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Figure 6

under aquaculture facilities in offshore cages, in order to increase 
the availability of resources in terms of biomass and biodiversity, in 
particular for species that are different from those that are usually 
bred.
With the aim of carrying out the experimentation in the best possible 
manner, the choice of sea areas to be used was based on the minimum 
criteria listed below:

-  Concessions granted for aquaculture in offshore cages;  
operational offshore cages; sandy / muddy sea bottom, that 
should be bare and free from encumbrances of any nature and 
characterized by a minimum slope; depth of between -10 and -30 
meters.

Implementation of the pilot action
The supply of concrete sea-friendly modules in the month of April 2016 
has not yet been conferred, although all the relevant administrative 
procedures had been completed.
The support services required for carrying out the experimental 
action, as well as for the technical and scientic monitoring by 
ARPA Puglia, were instead conferred to the Rehomare s.r.l. Società 
Agricola (Agricultural Society) Company, after having checked the 
characteristics of the declared area under concession.

The Rehomare s.r.l. Società Agricola Company has provided 
coordinates for the area under concession, which correspond to the 
area represented (colored polygon) in Fig. 6.
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FIGURE 7 (in green the mapping of the herbarium of Posidonia known as matte, in black that 
of Posidonia on hard substrate).

The proposed concession area is located in the Ionian Sea, in Puglia, 
in the Southern Gulf of Gallipoli, in the area facing Alliste, in Torre 
Suda.
With regard to the bathymetry of the proposed area, the holder of the 
concession stated that the area is between -10 and -30 m; ARPA veried 
and conrmed that statement, estimating the average depth to be -25 
m., it also conrmed the gentle slope of the underlying backdrop.
As for the typology of this same seabed, the area was characterized 
by a mixed substrate, with the presence of areas with rocks and large 
sand strips of average-sized grains. The sandy area is prevalent in the 
southern part of the concession.
Low coral buildings are also present nearby and it is also important 
to point out that Posidonia  oceanica - build up into a structure known 
as matte and mosaic on hard substrate- is present in the surrounding 
areas and throughout the overlooking coastal strip (Fig. 7).

The water quality was checked using the monitoring data of the 
marine and coastal body of water, in which the selected area falls, 
built by ARPA Puglia under D.M. 260/2010 in the last three years. 
Considering the verications and the analysis of the environmental 
characteristics, the concession area for aquaculture in offshore cages, 
proposed for the Ionian Sea, has highlighted a potential suitability 
for the performance of Pilot action WP 4 - Task 4.3. In fact, much of 
the veried environmental characteristics are consistent with those 
required for the implementation of the action.

Predloženo područje koncesije se nalazi u Jonskom moru, u regiji 
Puglia, u južnom zaljevu Gallipoli (područje Alliste, Torre Suda). 
S obzirom na dubine predloženog područja, nositelj koncesije je 
naveo kako je područje između 10 i 30 m; ARPA je to potvrdila 
procjenjujući prosječnu dubinu na 25 m i  potvrđujući blagi nagib 
dna. Što se tiče tipologije tog podmorja, prostor je bio karakter-
iziran miješanom podlogom, uz prisustvo područja sa stijenama i 
velikim pješčanim dijelovima sa zrncima pijeska prosječne veličine. 
Pješčano područje je rasprostranjeno u južnom dijelu koncesije. 
Niske koraljne nakupine su također prisutne u blizini, a važno je is-
taknuti i da je Posidonia oceanica –formirana u strukturu poznatu kao 
matte i mozaik na tvrdom supstratu - prisutna u okolnom području 
i susjednom obalnom pojasu (sl. 7.). 

Kvaliteta vode je provjerena s podatcima o praćenju koje prikuplja 
ARPA Puglia pod D.M. 260/2010 u posljednje tri godine. S obzirom 
na potvrde i analizu karakteristika okoliša, predloženo koncesijsko 
područje za marikulturu u offshore kavezima u Jonskom moru po-
kazuje potencijalnu pogodnost za obavljanje pokusne aktivnosti 
WP 4 - Zadatak 4.3. U suštini, većina potvrđenih karakteristika je u 
skladu s onima potrebnima za provedbu projekta.

85

Strengthening of the Adriatic sea ecosystems and biodiversity (WP4)

FIGURE 7 (in green the mapping of the herbarium of Posidonia known as matte, in black that 
of Posidonia on hard substrate).

The proposed concession area is located in the Ionian Sea, in Puglia, 
in the Southern Gulf of Gallipoli, in the area facing Alliste, in Torre 
Suda.
With regard to the bathymetry of the proposed area, the holder of the 
concession stated that the area is between -10 and -30 m; ARPA veried 
and conrmed that statement, estimating the average depth to be -25 
m., it also conrmed the gentle slope of the underlying backdrop.
As for the typology of this same seabed, the area was characterized 
by a mixed substrate, with the presence of areas with rocks and large 
sand strips of average-sized grains. The sandy area is prevalent in the 
southern part of the concession.
Low coral buildings are also present nearby and it is also important 
to point out that Posidonia  oceanica - build up into a structure known 
as matte and mosaic on hard substrate- is present in the surrounding 
areas and throughout the overlooking coastal strip (Fig. 7).

The water quality was checked using the monitoring data of the 
marine and coastal body of water, in which the selected area falls, 
built by ARPA Puglia under D.M. 260/2010 in the last three years. 
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characteristics, the concession area for aquaculture in offshore cages, 
proposed for the Ionian Sea, has highlighted a potential suitability 
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Slika 7. (u zelenoj boji mapiranje herbarija Posidonije, u crnoj boji Posidonia na tvrdoj 
podlozi).
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State of implementation of the pilot action
As already mentioned, as a result of appropriate administrative 
procedures, the Rehomare s.r.l. Società Agricola Company was chosen 
to supply the services necessary for carrying out the pilot action in the 
concession area for offshore aquaculture in cages, while invitation to 
tender is still open for the supply and installation of concrete modules  
At present, programming of additional phases of intervention is also 
underway.
The overall cost amounts to about € 54,000 (amount to be adjusted 
after the public contract, that is still in progress, is awarded).
The pilot action will, also in this case, be monitored by ARPA Puglia, 
at least until the closing of the project. Monitoring is provided every 
three months to check the parameters, described further on,  related 
either to the assessment of the environmental quality of the area and 
to the “attractiveness” of the submerged modules.
Water parameters: Chlorophyll; Nutrients (total phosphorus, 
orthophosphate, total nitrogen, DIN); TOC; pH; Suspended solids; 
Temperature; Dissolved oxygen.
Sediment parameters: Particle size; TOC; redox; Communities of 
macrozoobenthos.
In addition to monitoring the parameters listed above, underwater 
visual censuses / photographic surveys by divers will be carried 
out, as well as taking specic sh samples with the use of the most 
appropriate tools.

Stanje provedbe pokusne akcije
Kao što je već spomenuto, kao rezultat odgovarajućih upravnih 
procedura, Tvrtka Rehomare S.r.l. Società Agricola je izabrana za 
usluge potrebne za provođenje pokusnih aktivnosti u koncesijskom 
području za offshore marikulturu u kavezima, a poziv na natječaj je 
još otvoren za nabavu i ugradnju betonskih modula. Trenutačno je 
u tijeku programiranje dodatnih faza intervencija. 
Ukupni trošak iznosi oko 54.000 € (iznos će se korigirati nakon ugov-
ora o javnoj nabavi, čija je izrada još u tijeku). Pokusnu aktivnost će, 
i u ovom slučaju, nadzirati ARPA Puglia, barem do završetka pro-
jekta. Nadzor se obavlja svaka tri mjeseca za provjeru niže opisanih 
parametara u vezi s procjenom kvalitete okoliša u području potopl-
jenih modula i privlačenja mlađi.
Parametri vode: klorofil; nutrijenti (ukupni fosfor, ortofosfati, uku-
pni dušik, DIN); TOC; pH; suspendirane tvari; temperatura; otopl-
jeni kisik. 
Sedimentni parametri: veličina čestica; TOC; redoks; zajednice 
makrozooplanktona. 
Uz praćenja gore navedenih parametara, obavljat će se i podvodni 
vizualni pregledi / fotografska istraživanja ronioca, kao i uzimanje 
uzoraka ribe uz uporabu odgovarajućih alata.

Poglavlje 3
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WP 4 - Pilot actions in Albania
Albania’s Ministry of Environment, as EcoSea project partner, 
participated in various activities during the project’s implementation 
as described below.
Cross-border management of the project, collaborating in the daily 
management of the activities and maintaining relations with the 
Veneto Region and other partners. 
This is a new experience for Albania’s Ministry of Environment with 
the IPA Adriatic Cross-border Cooperation Programme 2007-2013, 
which will be used for similar future projects in Albania. 
Dr. Roland Kristo’s participation in the Technical Board of the Adriatic 
Cross-Border (AAB) and his contribution to the scientic consultation 
for Albania’s Ministry of Environment is another result of our work 
during the project. 
Communication activities related to the preparation of educational 
materials such as articles for the newsletter, the translation of the 
project’s website and the brochure in the Albanian language and its 
publication. 
Another important event was the production of the video footage of 
the Albanian coast to highlight the high value of the shing areas and 
the protection of biodiversity.
Creation in Albania of a partial FISH GIS system, containing detailed 
information and geo-reference of ports, shing areas and equipment. 
Secondly, important breeding areas for the protection of biodiversity 
and sheries were identied, that is, the identication areas with high 
biological value and the placement of nurseries for the reproduction of 
sh, mollusks and crustaceans. 
After the conclusion of the project, the delimitation of other pilot areas 
for reproduction will be carried out with the support of FISH GIS 
(WP3); the identication of the areas and nursery types will be carried 
out with the help of scientic bodies following the indications of the 
Adriatic Cross-Border Technical Board (WP3). 
With regard to the Pilot action for Sepia officinalis carried out in the 
Shkoder region, its aim was to protect the spawning areas of the 
cuttlesh (Sepia officinalis) in the Northern city of Shkodra and it 
was carried out by the local Organization for the Management of 
Fisheries.
With regard to the Cross-Border Models of Pilot Actions for sustainable 
sheries management (WP 5) in the Adriatic Sea, local meetings for the 
dissemination of content and proposals of the project activities in the 

WP 4 - Pokusne aktivnosti u Albaniji

Albansko Ministarstvo zaštite okoliša, kao partner u EcoSea projek-
tu, sudjelovalo je u raznim aktivnostima tijekom provedbe projekta, 
što je opisano u nastavku. 
Prekogranično upravljanje projektom, suradnja u dnevnom uprav-
ljanju aktivnostima i održavanje odnosa s regijom Veneto i drugim 
partnerima samo su dio aktivnosti. 
Ovo je novo iskustvo za albansko Ministarstvo zaštite okoliša s IPA 
Jadranskom prekograničnom suradnjom 2007. – 2013., koje će po-
moći u budućim sličnim projektima u Albaniji. 
Sudjelovanje dr. Rolanda Krista u Jadranskom tehničkom odboru 
(AAB) i njegov doprinos u znanstvenim konzultacijama albanskog 
Ministarstva okoliša još je jedan naš doprinos projektu. 
To su i komunikacijske aktivnosti vezane uz pripremu obrazovnih 
materijala kao što su članci za bilten, prijevod web-stranica projekta 
i brošure na albanski jezik i njezino objavljivanje. 
Važan je događaj i proizvodnja videosnimke albanske obale koja is-
tiče visoku vrijednost ribolovnih područja te zaštite biološke razno-
likosti. 
Stvaranje djelomičnog FISH.GIS sustava u Albaniji, koji sadrži de-
taljne Informacije i georeference luka, ribolovnih područja i opreme, 
još je jedna od dobrih strana sudjelovanja u projektu. Identificirana 
su važna uzgojna područja za zaštitu biološke raznolikosti i ribarst-
va, odnosno, područja s visokom biološkom vrijednošću i plas-
manom rasadnika za reprodukciju riba, školjki i rakova. 
Nakon završetka projekta, određivanje granica drugih pokusnih 
područja za reprodukciju provodit će se uz potporu FISH.GIS-a 
(WP3); identifikacija područja i tipova mrijestilišta će se provesti uz 
pomoć znanstvenih tijela po preporuci Jadranskog tehničkog odb-
ora (WP3). 
Pokusna aktivnost za sipu (Sepia officinalis), koja se izvodila u regi-
ji Shkoder, trebala je zaštititi mrijestilišta sipa (Sepia officinalis) u 
gradu Skadru i bila je provedena od lokalne organizacije za uprav-
ljanje ribarstvom. 
S obzirom na modele prekogranične pokusne aktivnosti za održivo 
upravljanje ribarstvom (WP 5) u Jadranskom moru, lokalni sastanci 
su održani u nekoliko primorskih gradova (Shkoder, Shengjin, Hi-
marë, Tirana, Divjake) radi širenja sadržaja i projektnih prijedloga  
aktivnosti u odabranim područjima.

Jačanje bioraznolikosti i ekosustava Jadrana (WP 4)
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selected areas were held in several coastal towns, namely: Shkoder, 
Shengjin, Himare, Tirana and Divjake.
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WP 5.4 - Sustainable Aquaculture Activities in Friuli 
Venezia Giulia - Bearded mussel and oyster 

Introduction
Under Work Package 5.4 of the EcoSea project - “Models for a 
sustainable management of the Adriatic fishery”, the goal of this 
third pilot project, that was carried out by the Region of Friuli 
Venezia Giulia, was to undertake collection and seeding of 
juveniles of the following fish species: modiola or bearded mussel 
(Modiolus barbatus), the flat oyster (Ostrea edulis) and other bivalve 
molluscs in the experimental restocking off the coast of Lignano 
Sabbiadoro (UD). 
This activity took place on the occasion of the A D R I B L U 
Project (PIC Interreg IIIA Cross-Border Adriatic) and given over 
to management of the Directorate for Agricultural, Forestry 
and Fishing Resources – Department for Hunting and Fishing 
Resources.
The aim has been to develop sustainable aquaculture by disseminating 
environmentally friendly techniques for the production of the bivalve 
mollusks in question.
The Department for Hunting and Fishing Resources proceeded to 
confer, by public procedure, the supply of services and equipment 
related to this second pilot project, to the Temporary Association of 
Enterprise made up of the KDM Sub Service Snc company of Keller 
Nicola, Delbello Luca and Merson Erik (Head-Representative) and 
Giuseppe Pessa (party giving the authorization), based in Trieste.
The action was carried out and consisted in two activities: the rst 
involved laying underwater structures for the collection of juveniles 
in the area off the coast of Lignano Sabbiadoro (UD), the second 
envisaged the identication of one or more nursery areas and/or a  
natural bed of the species in question, in which to experiment and 
develop the weight gaining activity.
Within the project, after a campaign of bathymetric surveys and 
some diving checks, the area to the south of the main sewer (area 
2 - SP002) was identied as the seat of operations for the collection 
of shellsh.
In this area, in fact, the ADRI BLUE structures are still quite intact, they 
have been restored and used as a support for the mollusk-collectors.
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WP 5.4 - Održive aktivnosti marikulture u regiji 
Friuli Venezia Giulia – dagnje i kamenice

Uvod
Pod Radnim paketom 5.4 EcoSea projekta - “modeli održivog 
gospodarenja jadranskim ribarstvom “, cilj ovog trećeg pilot-
projekta, koji provodi regija Friuli Venezia Giulia, bio je poduzeti 
prikupljanje i mriještenje sljedećih vrsta riba: modiola ili bradata 
dagnja (Modiolus barbatus), plosnata kamenica (Ostrea edulis) i 
drugih školjkaša u eksperimentalnom poribljavanja kraj obale 
Lignano Sabbiadoro (UD). 
Ova aktivnost je održana povodom A D R I B L U Projekta (PIC 
Interreg III A jadranska prekogranična suradnja), a upravljanje 
je prepušteno Direkciji za poljoprivredu, šumarstvo i ribolovne  
resurse - Odjel za resurse lova i ribolova. 
Cilj je bio razviti održivu marikulturu, šireći ekološki prihvatljive 
tehnike za proizvodnju školjaka. 
Odjel za resurse lova i ribolova ugovorio je i povjerio, kroz postupke 
javne nabave, pružanje usluga i nabavu opreme vezane uz ovaj 
pokusni projekt  privremenom udruženju KDM Sub Service SNC 
Company, predstavnici: Keller, Nicola; Delbello, Luca i Merson, Erik 
(glavni predstavnik) i Giuseppe Pessa (stranka koja daje ovlaštenje), 
sa sjedištem u Trstu. 
Akcija je provedena i sastojala se od dvije aktivnosti: prva uključuje 
polaganje podvodne strukture za prikupljanje mlađi u području 
obale Lignano Sabbiadoro (UD), druga predviđa identifikaciju 
jednog ili više područja mrijestilišta i/ili prirodnog ležišta za vrste u 
pitanju, u kojem će se eksperimentirati i razviti aktivnosti. 
U sklopu projekta, nakon istraživanja dubine i ronilačkih provjera, 
područje na jugu glavnog sliva (područje 2 - SP002) je identificirano 
i navedeno kao sjedište za prikupljanje školjaka. 
U ovom području, zapravo, ADRI BLUE strukture su još prilično 
netaknute, one su obnovljene i služe kao potpora za prikupljanje 
školjaka.
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Preparation of the “experimental eld” with renovation and use of 
ADRI BLUE structures
Underwater prospecting conducted on the seabed of area 2 
conrmed the presence of linking rows, Tecnoreef ® pyramids, 
“pseudotrezza” artifacts and pyramids made of pipes. (Figure 1)
The pipe-pyramid placed in the North West of HDPE proves to be 
disassembled, with tubes scattered on the surrounding seabed, while 
the one in the South East is intact. 
The suspended rows of nets are very damaged  or they lie on the 
bottom with the net rolled up on itself.
The presence of dead bodies has made it possible to place the 2 
longline for the lined-up collectors, thus replacing the now half-ruined 
FAD structures, thus occupying the same water spaces and the same 
distances from the bottom of the previous ADRIBLU project, thus 
leaving a head of water of at least  more than 10 m.
On the basis of the survey and of the structural technical needs, in 
mid-March 2016 the two 100 m spans for the collection of bearded 
mussel (Modiolus barbatus) were placed (each equipped with 160 pieces 
of rope 2.5 m long) (Figure 2).
Each span has a length of 100 m, the anchor ropes reach the span that 
is xed on top by a xed mooring on the bottom and by a  biconical 
buoy in the upper part. The longlines were laid at a depth of 10 m from 
the surface.
The collecting ropes for modiola were tied at about 10/11 m from the 
surface to the main peak of the longline, supported by thrusting bi-
conical buoys every 20/25 m. The number of buoys along the spans 
will be increased at a later time, depending on the load of shellsh 
captured. 
The oysters were collected with cylindrical nets with several shelves (5 
and 10) with a plastic strapping inside (Figure 3) to which planktonic 
larvae of oysters should stick. The lanter-nets have been tied to the top 
of the span and carry, a small weight (a jar made of) of a few Kg on the 
bottom to reduce oscillations.
The decision to lay the lanter-net to the north is linked to the fact that 
observations showed an increased number of oysters in the underlying 
structures located to the north as compared to the amount observed in 
the structures to the south.

Experimental sowing of the juvenile crop
The second phase of the project envisages the identication of nursery 
areas or natural beds in which to carry out the seeding of bearded 
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Priprema “pokusnog polja” uz obnovu i korištenje ADRI BLUE 
struktura
Podvodna istraživanja provodena u podmorskom području br. 2 
potvrdila su prisutnost poveznih redova, Tecnoreef ® piramida, 
uređaja “pseudotrezza” i piramida izrađenih od cijevi (slika 1.). 
Pokazalo se kako je piramida izrađena od cijevi i postavljena u SZ 
dijelu HDPE rastavljena, s cijevima razbacanim po morskom dnu, 
dok je ona na jugoistoku netaknuta. 
Ovješeni redovi mreža jako su oštećeni ili leže na dnu sa zapetl-
janim mrežama. Smještena su dva užeta za poravnanje kolektora 
koji zamjenjuju sada napola srušene FAD strukture, čime zauzima-
ju isti prostor vode i isto su toliko udaljeni od dna kao i prethodne iz 
ADRI.BLU projekta, čime ostavljaju više od 10 m vode iznad sebe. 
Na temelju istraživanja strukturnih i tehničkih potreba, sredinom 
ožujka 2016., dvije strukture po 100 m su razapete za prikupljanje 
dagnji (Modiolus barbatus), (svaka opremljena sa 160 komada uže-
ta dugog 2,5 m) (slika 2.). 
Svaka struktura ima duljinu od 100 m, sidrena užad doseže do 
strukture  fiksirane na vrhu za fiksni vez na dnu i plutaču u gornjem 
dijelu. Redovi su postavljeni na dubini od 10 m od površine. 
Sabirna užad za dagnje je vezana na oko 10/11 m od površine do 
glavnog vrha, uz potporu plutača na svakih 20/25 m. Broj plutača 
uz raspone povećat će se kasnije, ovisno o opterećenju uhvaćenim 
školjakama. 
Kamenice su prikupljane cilindričnim mrežama s nekoliko polica 
(5 i 10) i unutarnjim plastičnim flash pojasevima (slika 3.) za koje 
se planktonske ličinke kamenica trebaju držati. Lanter-mreže su 
vezane na vrh i nose mali uteg od nekoliko kg na dnu da se smanje 
oscilacije. 
Odluka da se koristi lanter-mrežama na sjeveru povezana je s čin-
jenicom da je promatranje pokazalo povećan broj kamenica u temel-
jnoj strukturi koje se nalaze na sjeveru u odnosu na iznos opažen u 
strukturi na jugu.

Eksperimentalno prikupljanje ulova
Druga faza projekta predviđa identifikaciju područja mrijestilišta ili 
prirodnih gredica u kojima će se  provesti poribljavanje dagnjama i 
kamenicama prikupljenima u prvoj fazi.
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mussel juveniles and oyster collected in the rst phase. Juvenile sh 
from the catchment facilities will be collected and sown in areas in 
which collecting activities are not carried out.
The activity also foresees the determination of survival and growth 
of juvenile beraded mussels and oysters. These data are fundamental 
when setting up activities of sustainable aquaculture or shery 
management.
This activity will be carried out in synergy with the shing and 
aquaculture operators interested in continuing the experiment and in 
possible commercial activities connected to the production of these 
two species.

Mlađ iz struktura za prikupljanje će se prikupljati i sijati u područji-
ma u kojima se do sada nisu provodile takve aktivnosti. 
Aktivnost predviđa praćenje preživljavanja i rasta mlađi bradatih 
dagnji i kamenica. Ovi podatci su ključni za određivanje aktivnosti 
održive marikulture ili upravljanja ribarstvom. 
Aktivnost će se provoditi u sinergiji s ribolovnim operativcima i 
operativcima u marikulturi zainteresiranima za nastavak eksper-
imenta i moguće komercijalne aktivnosti vezane uz proizvodnju 
ovih dviju vrsta.

Poglavlje 4
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WP 5.4 - Sustainable Aquaculture Activities in the Puglia 
Region - Continuous Rope System for Mussel Farming.
The purpose of this pilot project is to propose, at a local level, a new 
method for offshore mussel farming: an innovative and sustainable 
method for the environment which also respects the vocation and the 
traditions of the territory. 
The project foresees the testing of an automated tool the Continuous 
Rope System for collecting mussels (New Zealand type), already 
described in the previous integrated action. 
The possibility of employing this pilot project in the Puglia Region, has 
been technically and scientically veried, and the contents shared 
and approved by the operators. A brief description of the action is 
given below.

Brief description of the Pilot Action
The pilot project proposed for the Puglia Region, similar to 
pilot projects proposed by other Project Partners, consists in 
experimenting the application of an innovative and environmentally 
friendly method for breeding mussels, as already described for the 
previous pilot action. 
The proposed method foresees the use of an automated machine, 
specially designed for the continuous rope system (for forcing the rope 
down into a cotton stocking), on board a suitable shing vessel. 
The innovation in the farming system consists in the fact that, usually, 
the material used for the cordage and the collecting nets, for grafting 
and packaging, is made of nylon or polyamide while in the method 
proposed for the pilot action in question, already successfully tested in 
New Zealand and other countries in the world, is made of cotton; this is 
the reason why this technique is considered to be more automated and 
at the same time more sustainable from an environmental point of view. 
The ropes used reproduce a natural environment (given the 
typical micro-creviced tissue), thereby offering mussels an ideal 
environment to live and reproduce unhindered, improving the 
robustness and support of the ropes, that withstand also the most 
critical sea conditions.
The innovative aspect likewise consists in the use, for the process of 
forcing the rope down into a cotton stocking, of cotton ropes replacing 
the plastic ones currently used in Puglia; these cotton nets, should 
they be discharged into the water during mussel farming activities, 
will face a rapid process of biodegradation, unlike the currently used 
ones made of plastic, which are among the most frequently found 

WP 5.4 - Aktivnosti održive marikulture u regiji 
Puglia - Sustav kontinuirane užadi za uzgoj 
školjaka

Svrha ovog pokusnog projekta je predložiti, na lokalnoj razini, nove 
metode za uzgoj dagnji: inovativna i održiva metoda za okoliš koji 
poštuje zanat i tradicije teritorija. 
Projektom je predviđeno testiranje automatiziranog alata za sustav 
kontinuirane užadi za uzgoj školjaka (novozelandskog tipa), već 
opisano u prethodnim integriranim aktivnostima. Mogućnost 
primjene ovog pokusnog projekta u regiji Puglia, tehnički i 
znanstveno je potvrđena te je sadržaj podijeljen operativcima. 
Kratak opis aktivnosti dan je u nastavku.

Kratak opis aktivnosti 
Pokusni projekt predložen za regiju Puglia, slično pokusnim 
projektima koje su predložili drugi partneri na projektu, sastoji se 
u eksperimentiranju s primjenom inovativne i ekološki prihvatljive 
metode za uzgoj školjki, kao što je već opisano za prethodne 
pokusne aktivnosti. 
Predložena metoda predviđa uporabu automatiziranog stroja, 
posebno dizajniranog za kontinuirani sustav užadi (za postavljanje 
užeta u pamučne „čarape“), na brodu prikladnom za ribolov. 
Inovacija u sustavu uzgoja sastoji se u činjenici da je, obično, 
materijal kojim se koristi za užad i mreže za presađivanje te 
pakiranje od najlona ili poliamida, dok je u postupku predloženom 
za pokusne aktivnosti u pitanju, već uspješno testiran u Novom 
Zelandu i drugim zemljama u svijetu, materijal izrađen od pamuka.   
Zbog toga se smatra kako je ova tehnika više automatizirana i 
istovremeno održiva s ekološke točke gledišta. Korištena užad nastoji 
reproducirati prirodno okruženje (s obzirom na tipičnu teksturu s 
mikropukotinama), čime se dagnjama nudi idealno okruženje za 
život i nesmetanu reprodukciju, a ujedno je i poboljšana čvrstoća 
užadi te može izdržati i najkritičnije uvjete na moru. 
Inovativni aspekt također se odnosi na uporabu, u procesu 
postavljanja užeta u pamučne „čarape“, pamučne užadi umjesto 
plastičnih kojom se trenutačno koriste u regiji Puglia. Ove 
pamučne mreže, koje se postavljaju u vodu tijekom uzgoja školjki, 
biorazgradive su, za razliku od plastičnih kojima se trenutačno 
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koristi, a jedna su od najčešće pronađenih vrsta plastičnog otpada 
na plažama i morskom dnu (sl. 1.).

Na ovaj će se način način, također, moći riješiti i ublažiti jedan 
od ključnih problema koje ističe Direktiva 2008/56/EC (Morska 
strategija). Za provedbu pokusnih aktivnosti, izbor morskih 
područja se temelji na minimalnim kriterijima navedenim u 
nastavku: 

- već odobrena koncesija za uzgoj školjki; dostupan prostor 
unutar koncesije za linije duge 120, posvećen isključivo 
eksperimentiranju; dubine više od 10 metara; plovilo prikladno 
za ugradnju novih strojeva za razne faze poslovanja.

Ciljani nadzor je također predviđen u ovoj pokusnoj aktivnosti. 
Cilj mu je procjena učinkovitosti, u smislu proizvodnje dagnji s 
novim metodama i smanjenja korištenja užadi i čarapa načinjenih 
od plastike i, općenito, kvaliteta okoliša uključenih područja. 
Aktivnosti nadzora (u sredini i na kraju  proizvodnog ciklusa dagnji, 
a u svakom slučaju, do kraja projekta) dodijeljeni su ARPA-i Puglia.
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Figure 1

plastic waste on beaches and seabeds (Fig. 1). In this way, it will also 
be possible to address and mitigate one of the critical issues brought 
up by EC Directive 2008/56 (Marine Strategy).

For the implementation of the pilot action, the choice of sea areas to be 
used was based on the minimum criteria listed below:

- An already granted concession for mussel farming; availability of 
space within the concession for a line of 120 meters in length, 
dedicated exclusively to experimentation; a depth of more than - 
10 meters; a vessel suitable for the installation of new machinery 
and for the various phases of operations.

Targeted monitoring has also been foreseen for this pilot action, aimed 
at assessing their effectiveness, in terms of mussel production with 
the new method, reduction in the use of ropes and stockings made of 
plastic and in general, the environmental quality of the areas involved.
The monitoring activities (in the middle and  at the end of the 
production cycle of the mussels, and in any case, until the end of the 
project) have been assigned to ARPA Puglia.
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Provedba pokusnih aktivnosti
Nakon pozitivne reakcije dobivene istraživanjem tržišta i završetka 
postupka javne nabave, nabava opreme i materijala potrebnih da 
bi red od 120 metara užeta funkcionirao prema novozelandskoj  
metodi povjerena je tvrtki COCCI S.r.l. Prateće usluge potrebne 
za izvođenje eksperimenta, kao i tehničkog i znanstvenog nadzora 
ARPA-e Puglia, dodijeljene su tvrtki Varano Cooperativa La Fenice 
S.c.a.r.l., nakon što su provjerene karakteristike područja koncesije. 
Zadruga Varano La Fenice S.c.a.r.l. osigurala je dvije različite zone 
koncesije (zona br. 1 i br. 2, obojeni poligoni)
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Implementation of the Pilot Action
Following the positive response of the market research and the 
completion of the related tenders, the supply of equipment and 
material needed to make a row of 120 meters work, as according to 
the New Zealand method, has been entrusted to the COCCI srl. Firm. 
The support services necessary in order to carry out the 
experiment, as well as the technical and scientific monitoring 
by ARPA Puglia were, instead, conferred to Varano Cooperativa 
La Fenice S.c.ar.l., after having checked the characteristics of the 
declared concession area.
The Cooperative Varano La Fenice S.c.a.r.l. provided the two different 
zones of the concession areas (Zone no. 1 and no. 2, colored polygons).

Zone n. 1

Zone n. 2
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Both areas proposed are in the Adriatic sea of the Puglia Region, in the 
north of Gargano, off the Lesina lagoon. Both the proposed areas were 
check in order to verify that they are actually included in a seaside 
area classied as “A”, in accordance with Legislative Decree. N. 530 / 
1992 for stretches of water for shellsh farming.
With regard to the bathymetry of the proposed areas, the holder of 
the concessions declares that the area is more than 10 m; the ARPA 
verication conrmed the statements for the respective areas, however, 
with differences between them. Both areas are still characterized by a 
seabed, of a mainly inconsistent type, with a minimum slope or almost 
none.
The water and sediment quality has been checked by using the 
monitoring data of marine coastal water in which the selected areas 
fall, created by ARPA Puglia in accordance with D.M. 260/2010 valid 
for the last three years. In order to further characterize the areas, 
from the environmental point of view, the component relating to the 
macrozoobenthos community (invertebrate animal organisms that 
live on or in the sediment of the seabed) .
In the light of the tests carried out on and the analysis made of the 
environmental characteristics, both proposed concession areas 
highlighted potential suitability for carrying out Task 5.4 of WP 5 Pilot 
action. In fact, many of the veried environmental characteristics are 
consistent with those required for the implementation of the action.

State of implementation of the pilot action
Once the economic operators have been identied and conrmed and 
in the light of the technical and environmental tests by ARPA Puglia, 
at present, the further phases of intervention are being planned. Once 
the systems have been acquired, they will be placed in one of the  
concession areas operated by the above-mentioned Cooperativa Varano 
la Fenice.
Once you the rows have been prepared, ARPA Puglia will carry out 
the technical-scientic checks  and monitoring as follows:
a) comparison between the production of mussels obtained by the 
“experimental” rows system and the “conventional” rows system;
b) estimate of the reduction in the use of plastic stockings (estimation 
in absolute and relative terms).
The checks will be carried out in the middle and at the end of a 
production cycle and, in any case, before the end of the project.

Oba predložena područja su u Jadranskom moru, u regiji Puglia, 
sjeverno od Gargana i lagune Lesina. Oba predložena područja su 
provjerena kako bi se potvrdilo da su ona odista klasificirana kao 
morsko područje “A”, u skladu sa Zakonodavnom uredbom. br. 
53/1992 za područja vode za uzgoj školjaka. S obzirom na dubinu 
predloženih područja, nositelj koncesije izjavljuje da je područje 
dublje od 10 m; ARPA je potvrdila te izjave za pojedina područja, 
međutim, s određenim razlikama među njima. Oba područja 
karakterizira dno pretežito nedosljednog tipa, s minimalnim 
nagibom ili gotovo bez nagiba. 
Kvaliteta vode i sedimenta je provjerena s pomoću podataka za 
nadzor morske obalne vode u kojoj su izabrana područja, a koje 
prikuplja ARPA Puglia u skladu s D. M. 260/2010 za posljednje 
tri godine. Kako bi se okarakteriziralo područje s ekološkog 
gledišta, prati se komponenta koja se odnosi na zajednicu 
makrozooplanktona (životinjskih organizama beskralježnjaka koji 
žive na ili u sedimentu morskog dna). U svjetlu provedenih testova 
i analiza obilježja okoliša, oba predložena koncesijska područja su 
pokazala potencijalnu prikladnost za obavljanje zadatka 5.4 WP 5 – 
pokusne aktivnosti. Dakle, mnoga provjerena ekološka obilježja su 
u skladu s onima koji su potrebni za provedbu projekta.

Stanje provedbe pokusne aktivnosti
Nakon što su gospodarski subjekti bili određeni i potvrđeni te 
pripremljeni za tehničke i ekološke testove ARPA Puglie, planiraju 
se daljnje faze intervencije. Jednom kad se sustavi nabave, oni će biti 
postavljeni u jednom od koncesijskih područja kojima upravlja gore 
spomenuta zadruga Varano la Fenice. 
Kad ti sustavi budu pripremljeni, ARPA Puglia će provesti tehničko-
znanstvene provjere i nadzor na sljedeći način:

a) usporedba između proizvodnje dagnji dobivene 
“eksperimentalnim” sustavom  i “konvencionalnim” sustavom
b) procjena smanjenja upotrebe plastičnih čarapa (procjena u 
apsolutnom i relativnom iznosu).

Provjere će se provoditi u sredini i na kraju proizvodnog ciklusa, a 
u svakom slučaju prije kraja projekta.

Poglavlje 4
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WP 5.4 Sustainable Aquaculture Activities in 
Zadar County
The establishment of polyculture cage sh farms for the rational use 
of resources, and the associated reduction the impact of sh farming 
on the environment.

INTRODUCTION
ECOSEA project’s objective is to promote, advance and protect marine 
and coastal areas through sustainable management of sheries and 
aquaculture. The long term goal of Zadar County, according to the 
Program of Development of Fisheries Sector of Zadar County 2013-
2015, stated through the priority of Incentives for Reducing the Cost 
of Fishing in order to adapt shing capacity to the state of resources, is 
to establish the protability of polyculture in locations of potentially 
“large” farms. Breeding in polyculture is one of the priorities (2.8) of 
the National Strategic Development Plan of the Croatian aquaculture 
for the period 2014-2020.
The fouling communities on breeding installations in cage breeding 
of sh are a major problem to sh farmers, due to unwanted load and 
formation of organic waste generated in maintenance of installation. 
According to the experience with the existing farms, mussels are the 
major fouling organisms. Mussels are lter feeders also farmed for food 
production. This fact gives an opportunity of using the mussels from 
the fouling in multi-species aquaculture (polyculture). Additionally 
the removal of organic particulate materials could contribute to the 
reduction on the environmental impact of the nsh aquaculture.

Preparations for the selection of project partners
In Croatia, spatial planning is within the competence of local (regional) 
government (counties), and spatial - planning and dening of areas for 
cultivation is not in all counties elaborated to the same level. The best 
example of planning of allocated zones for aquaculture, in Croatia, is the 
Spatial Plan of Zadar County. According to the County Development 
Strategy, aquaculture is recognized as an important driver of economic 
development of the county, and possible weaknesses  of  spatial conict 
were resolved with the implementation of the integrated coastal 
zone management; ICZM Spatial planning of aquaculture classied 
maritime domains into four categories.  The rst two categories are 
zones where aquaculture has priority over other activities. In the zones 
of third category, other activities take precedence over aquaculture 

WP 5.4 - Modeli za održivo upravljanje 
ribarstvom u Zadarskoj županiji: 

Uspostava polikulture na kaveznim uzgajalištima riba radi racion-
alnoga korištenja resursa i popratnog smanjivanja utjecaja uzgoja 
riba na okoliš

UVOD
Projektu EcoSea cilj je promovirati, unaprijediti i zaštititi morsko 
i obalno područje kroz održivo upravljanje ribolovom i akvakul-
turom. Dugoročni cilj Zadarske županije, sukladno Programu raz-
voja sektora ribarstva Zadarske županije 2013. – 2015., iskazan kroz 
prioritet poticanje smanjivanja troškova ribolova u svrhu prilagođa-
vanja ribolovnih kapaciteta stanju resursa, jest ustvrditi isplativost 
polikultura na lokacijama potencijalno „velikih“ uzgajališta. Uzgoj 
u polikulturi je i jedan od prioriteta (2.8) Nacionalnog strateškog 
plana razvoja akvakulture Republike Hrvatske za razdoblje 2014. 
– 2020. 
Obraštajne zajednice na uzgojnim instalacijama u kaveznom uzgoju 
riba predstavljaju veliki problem uzgajivačima ribe zbog neželjenog 
opterećenja i formiranja organskog otpada koji nastaje pri održa-
vanju samih instalacija. Prema iskustvima s postojećih uzgajališta, 
dagnja predstavlja glavni obraštajni organizam. Imajući u vidu da 
su dagnje filtratori, a ujedno se uzgajaju radi proizvodnje hrane, 
otvara se mogućnost korištenja obraštaja za uzgoj u polikulturi uz 
smanjivanje utjecaja emisije tvari iz kaveznog uzgoja u okoliš. 

Predradnje za odabir suradnika na projektu
U Republici Hrvatskoj prostorno je planiranje u nadležnosti pod-
ručne (regionalne) samouprave (županije), a prostorno–plansko 
definiranje područja za uzgoj nije u svim županijama razrađeno do 
iste razine. Najbolji primjer planiranja područja za uzgoj na moru 
u Republici Hrvatskoj je prostorno planiranje u Zadarskoj županiji. 
Sukladno županijskoj razvojnoj strategiji, Zadarska županija provo-
di integralno upravljanje obalnim područjem, gdje je akvakultura 
prepoznata kao važan pokretač gospodarskog razvoja županije. Po-
morsko dobro je s obzirom na akvakulturu razvrstano u četiri kate-
gorije. U prve dvije kategorije ulaze zone određene za akvakulturu, 
gdje djelatnost uzgoja ima prioritet pred drugim djelatnostima. U 
trećoj kategoriji druge djelatnosti imaju prednost pred akvakul-
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while in the fourth category zones, the aquaculture is not allowed. In 
the zone of the rst category, the County has prepared all the necessary 
documentation including environmental impact assessment and 
location permits. Since precisely these procedures take the most time, 
the process of granting a concession is considerably shortened. This 
kind of planning of Allocated Zones for Aquaculture (AZA)  is the 
example  of  best practice for the future development of aquaculture 
in a broader region.
The tender for the service of Establishment of Polyculture in Cage 
Fish Farms for the Rational Use of Resources, and the Associated 
Reduction of the Impact of Fish Farming on the Environment, was 
posted on the official website of Zadar County on 14 August 2014. In 
the published tender only one bid, of the company Cromaris dd from 
Zadar arrived. Cromaris dd is the largest such company in Croatia, 
engaged in breeding and processing of cultivated organisms.
The terms of reference consisted of three basic elements which are also 
represented the framework for the expected results of the project task:

1. Biological indicators of fouling communities in shellsh breeding 
installations of cage farming in the sea. For this purpose it was 
necessary to:

- Determine the relative amount of fouling organisms in the rearing 
installations for cage sh farming (kg per meter, on mooring grid 
system, buoyancy pipe tubes)

- Determine the weight of shellsh, especially mussels, in the total 
weight of the fouling mass in cage rearing installations 

- Determine the age structure of mussels in differently developed 
fouling communities on breeding installations for cage sh farms

- Determine the growth and condition index 
- Statistical analysis of gathered data
- Photo documentation of the implementation of terms of reference

2. Technological and economic data of conversion of fouling 
communities of shellsh on cage sh farms into additional production 
capacity to gather juvenile shellsh and for converting them into a 
product of added value. For that purpose it was necessary to:

- Establish the technology for cleaning of fouling from the cage 
sh farms installations 

- Collect the shellsh from the fouling to a boat
- Sort and charge the collected shellsh to the mesh tubes to form 

tubular nets
- Set the tubular nets to the long-line breeding system

turom dok u četvrtoj zoni akvakultura nije dopuštena. Za zonu 
prve kategorije županija je prema principu „ključ u ruke“ pripremi-
la svu potrebnu dokumentaciju vezanu za propise o zaštiti okoliša i 
prirode te lokacijsku dozvolu. Budući da upravo navedeni postupci 
uzimaju najviše vremena, postupak dodjeljivanja koncesije znatno 
je skraćen. Ovakav način planiranja uzgojnih područja najbolja je 
praksa za razvoj akvakulture na određenom području. 
Iz svega navedenoga očito je kako je tvrtka koja je provodila ak-
tivnost uspostave polikulture, trebala ishoditi povlasticu za uzgoj 
riba i drugih morskih organizama, odnosno prije toga zatražiti kon-
cesiju za uzgoj školjkaša u polikulturi s ribom (na mjestima uzgoja) 
od Zadarske županije.
Natječaj za uslugu Uspostava polikulture na kaveznim uzgajal-
ištima riba radi racionalnoga korištenja resursa i popratnog sman-
jivanja utjecaja uzgoja riba na okoliš, objavljen je na službenim 
stranicama Zadarske županije 14. kolovoza 2014. godine. Na objav-
ljeni natječaj stigla je jedna ponuda, tvrtke Cromaris d.d. iz Zadra. 
Cromaris d.d. je najveća tvrtka u hrvatskoj koja se bavi uzgojem i 
preradom uzgojenih organizama. 
Projektni zadatak sastojao se od tri temeljna elementa koji su ujedno 
predstavljali i okvir za očekivane rezultate projektnog zadatka:

1. Biološki pokazatelji obraštajnih zajednica školjkaša na uzgojnim 
instalacijama za kavezni uzgoj riba u moru. Za tu svrhu bilo je po-
trebno:
•	 utvrđivanje relativnih količina obraštajnih organizama na 

uzgojnim instalacijama za kavezni uzgoj riba (kg po metru; 
sidrenih konopa, sidrene mreže za kaveze, uzgonskih cijevi ka-
veza za uzgoj riba)

•	 utvrđivanje masenog udjela školjkaša, posebno dagnji, u uku-
pnoj obraštajnoj masi na uzgojnim instalacijama za kavezni 
uzgoj riba

•	 utvrđivanje uzrasne strukture dagnji u različito razvijenim 
obraštajnim zajednicama na uzgojnim instalacijama kaveznog 
uzgajališta riba

•	 utvrđivanje prirasta i popunjenosti međuljušturne šupljine s 
jestivim dijelom dagnji 

•	 statistička analiza prikupljenih podataka
•	 fotodokumentacija provođenja projektnog zadatka.

Poglavlje 4
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- Collect the tubular nets from the line system
- Quantify the costs in the work of vessels, equipment and 

manpower, per length of the cleaned structure and per kg or ton 
of collected mussels

- Statistical analysis of the data collected
- Photo documentation of the implementation of the terms of 

reference

3. Technology and Economic Indicators for the establishment of 
farming mussels on long-line breeding installations within the zone 
for the cage sh farming. For this purpose it was necessary to:

- Monitor the growth of the collected mussels that will be left 
in the farm for the purpose of determining the production 
characteristics of shellsh farming on the location of cultivation 
in polyculture

- Monitor the condition index during the year, in the part of 
mussels in order to obtain market evaluation of mussels reared  
in polyculture

- Analysis and presentation of costs of growing mussels in 
polyculture with sh with the use of professional equipment for 
mussel aquaculture.

- Food safety of mussels in accordance with the classication for 
zoning of the production areas for bivalve mollusks

For the purpose of implementation of project activities, Zadar County 
has also announced a tender for purchase of equipment and machines 
intended for vessels used for shellsh farming.
Cromaris d.d. has, for the purpose of the project, provided one 
of its boats, and signed a contract with which they undertook the 
incorporating of equipment and machines on the boat.
The tender for the purchase of equipment was published in October 
of 2014, and the equipment was installed on May 22, 2015. The entire 
value of the equipment amounted to € 58,900. The equipment is 
installed in accordance with the proposed solution by the suppliers of 
equipment Aerre Automazioni from Italy, and the boat was prepared 
in the same way.
Through the project, and for the purpose of establishing the polyculture, 
the following equipment and machines were purchased:

 Drive diesel engine with a water pump and a hydraulic pump to 
run the built-in machines

 Two “stars” for the withdrawal of breeding lines for shellsh
 Three winches to raise the breeding lines for shellsh and for the 

2. Tehnološki i ekonomski pokazatelji prenamjene obraštajnih za-
jednica školjkaša na kaveznim uzgajalištima riba u dodatne proiz-
vodne kapacitete za sakupljanje tržišno nedoraslih školjkaša i za 
njihovo pretvaranje u proizvod dodane vrijednosti osnovnoj proiz-
vodnji ribe. Za tu svrhu potrebna je bila:
•	 uspostava tehnologije čišćenja od obraštaja školjkašima na 

uzgojnim instalacijama kaveznog uzgajališta riba
•	 prikupljanje školjkaša iz obraštajnih zajednica na opremljeno 

plovilo
•	 sortiranje i punjenje prikupljenih školjkaša u mrežna crijeva 

radi formiranja „rešti“ (tubular nets)
•	 postavljanje „rešti“ na uzgojnu liniju
•	 izlov „rešti“ s uzgojne linije    
•	 kvantifikacija utroška u radu plovila, strojeva i radne snage po 

duljini očišćenih struktura i po kg ili t nasađenih daganja
•	 statistička obrada prikupljenih podataka   
•	 fotodokumentacija provođenja projektnog zadatka.

3. Tehnološki i ekonomski pokazatelji za uspostavu uzgoja dagnji 
na long-line uzgojnim instalacijama u okviru zone za kavezni uzgoj 
riba. Za tu svrhu je bilo potrebno:
•	 praćenje prirasta na dijelu prikupljenih dagnji koje će se ostav-

iti na uzgajalištu radi utvrđivanja proizvodnih karakteristika 
uzgoja školjkaša na lokaciji uzgoja u polikulturi

•	 praćenje popunjenosti međuljušturne šupljine tijekom godine 
na dijelu prikupljenih dagnji  radi tržišnog vrjednovanja proiz-
voda na lokaciji uzgoja u polikulturi

•	 analiza i prikaz troškova uzgoja dagnji u polikulturi s ribom 
uz korištenje industrijske opreme i strojeva za rad na uzgoju 
školjkaša

•	 zdravstvena ispravnost dagnji sukladno klasifikaciji za zon-
iranje proizvodnih područja za školjkaše.  

Za potrebe provedbe projektnih aktivnosti Zadarska županija je is-
tovremeno raspisala i natječaj za nabavu opreme i strojeva namijen-
jenih za plovila kojima se koristi za uzgoj školjkaša. 
Cromaris d.d. je u svrhu provedbe projekta ustupio jedan od svojih 
brodova, a Ugovorom su preuzeli  obvezu ugrađivanja opreme i 
strojeva na njemu. 
Natječaj za nabavu opreme objavili smo tijekom listopada 2014. 
godine, a oprema je ugrađena 22. svibnja 2015. godine. Cjelokup-

Održive aktivnosti marikulture (WP 5.4)
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Figure 1. Schematic representation of the “cage” mooring system. (1 anchor buoy; 2 
anchor block or anchor; 3 mooring grid of synthetic rope; 4 “cage”)
Mooring grid system is composed of mooring grid (synthetic ropes grid placed at 
a depth of 3-5 meters), anchors and buoys. Mooring system has a large surface area 
suitable  for growing of animal fouling.

withdrawal of a boat along the anchor net of cage sh farms
 Conveyor belt for pulling nets  with mussels on vessel
 Conveyor belt for raising mussels in the drum for  separation of 

shellsh
 Drum for separation of shellsh before sorting
 Vibrating sorting table
 “Filler” for lling the shellsh in a double tube net
 Machine for launching the tube nets to ller pipe
 Construction of stainless steel on which machines and equipment 

are placed

The establishment of polyculture
The pilot project was launched in the sh farm near the islet of Košara 
where it reached a nominal production capacity of Sea bass and Sea 
bream of 2000 tons. Farm is set in semi-offshore technology, which is 
characterized by signicant fouling surface on the oating parts of the 
sh cages (PHD pipes), and on cage mooring grid system.
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The pilot project was launched in the sh farm near the islet of Košara 
where it reached a nominal production capacity of Sea bass and Sea 
bream of 2000 tons. Farm is set in semi-offshore technology, which is 
characterized by signicant fouling surface on the oating parts of the 
sh cages (PHD pipes), and on cage mooring grid system.

na vrijednost opreme iznosila je 58.900 EUR. Oprema je instalirana 
sukladno prijedlogu rješenja dobavljača opreme Aerre Automazio-
ni iz Italije, te je brodica pripremljena na isti način. 
•	 Kroz projekt, a u svrhu uspostave polikulture kupljena je sl-

jedeća oprema i strojevi:
•	 pogonski dizelski motor s vodenom pumpom i s hidrauličkom 

pumpom za pokretanje  ugrađenih strojeva
•	 dvije „zvijezde“ za povlačenje uzgojnih linija za školjkaše
•	 tri vinča za podizanje uzgojnih linija za školjkaše i za povlačen-

je brodice po sidrenoj mreži kaveznog uzgajališta riba
•	 pokretna traka za uvlačenje čarapa s dagnjama na plovilo
•	 pokretna traka za podizanje dagnji u bubanj za odvajanje školjkaša
•	 bubanj za odvajanje školjkaša prije sortiranja
•	 vibrirajući sortirni stol
•	 „punilica“ za školjkaše u dvostruku mrežnu cijev
•	 stroj za navlačenje mrežnih cijevi na cijev za punjenje
•	 konstrukcija od nehrđajučeg čelika na koju se postavljaju stro-

jevi i oprema. 

Uspostava polikulture 
Pokusni projekt je pokrenut na uzgajalištu riba pokraj otočića 
Košara, gdje je postignut nominalni kapacitet proizvodnje lubina 

Slika 1. Shematski prikaz „kaveza“ u sidrenu mrežu. (1 sidrena plutača; 2 sidreni 
blok ili sidro; 3 sidrena mreža od sintetičkih konopa; 4 „kavez“)
Sidrena mrežu na dubini od 3 do 5 metara podržavaju sidrene plutače, što predstavl-
ja područje najvećeg prihvata životinjskog obraštaja. 
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Figure 2. The fouling on the grid ropes. The average weight of fouling per one meter of 
oating pipe or grid rope was 9.28 kg of which the mussels accounted for 8.74 kg. The 
rest of fouling consisted of: tunicates (Phallusia mammilata), bryozoans, Echinoderms 
(Paracentrotus lividus) and (Ophioderma longicauda), crab (Eriphia Verrucosa), Oyster 
(Ostrea edulis), (Chlamis Varia) and (Lima hians), Sponge (Ircinia sp.) and algae.

 For the duration of the pilot project the partner in the project organized 
and carried out a one-year monitoring of compliance of analysis of 
shellsh required for the evaluation of breeding areas in terms of food 
safety. 
In accordance with the Regulation (EC) No. 2004/854, the breeding 
area of   sh farms on which a pilot project of  polyculture was carried 
out, falls into the A category, and that the products are safe for human 
consumption without the purication or relaying.
Launching  a pilot project of growing mussels in polyculture was 
started by setting a long-line breeding system to a sh farm. Presently 
there are 2000 meters of breeding lines. 
After assembling the equipment and machines to the boat, the process 
of cleaning and collection of fouling, sorting mussels, lling the tubular 
mesh and laying the breeding lines was started.

i komarče od 2000 tona. Uzgajalište je postavljeno u semi-offshore 
tehnologiji koju karakterizira značajna obraštajna površina na plu-
tajućim dijelovima kaveza za uzgoj ribe (PHD cijevi), na plutačama 
i konopima sidrene mreže i na sidrinama.
Za vrijeme trajanja pokusnog projekta partner u projektu je organ-
izirao i proveo jednogodišnji monitoring sukladnosti analize škol-
jkaša potrebne za ocjenu uzgojnog područja i za sigurnost hrane. 
Sukladno Uredbi (EZ) br. 854/2004 uzgojno područje uzgajališta 
riba na kojem se provodi pokusni projekt polikulture spada u A kat-
egoriju te su proizvodi ispravni za ljudsku prehranu bez postupka 
purifikacije ili ponovnog polaganja. 
Pokretanje pokusnog projekta uzgoja dagnji u polikulturi započet 
je postavljanjem long-line uzgojnog sustava na uzgajalištu riba. 
Postavljeno je 2000 metara uzgojnih linija. Nakon montiranja 
opreme i strojeva na radni brod pokrenut je proces čišćenja i pri-
kupljanja obraštaja, sortiranja dagnji, punjenja u cjevaste mreže i 
polaganja na uzgojne linije.  
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Launching  a pilot project of growing mussels in polyculture was 
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After assembling the equipment and machines to the boat, the process 
of cleaning and collection of fouling, sorting mussels, lling the tubular 
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Slika 2. Prikaz obraštaja na sidrenoj mreži. Prosječna težina obraštaja po jednom metru 
cijevi ili konopa iznosila je 9,28 kg, od čega su dagnje činile 8,74 kg. Ostale vrste u 
obraštaju:  plaštenjak (Phallusia mammilata), mahovnjak, bodljikaši (Paracentrotus liv-
idus) i (Ophioderma longicauda), rak (Eriphia Verrucosa), školjkaši  kamenica (Ostrea 
edulis), (Chlamis varia) i (Lima hians), spužva (Ircinia sp.) i alge.
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Based on the data collected and analysis of the results, the production 
capacity for breeding mussel, production costs and revenue for the 
two sizes of sh farms were assessed (Tab. 4):

Table 2
Annual 
production of 
molluscs in 
polyculture 
based on fouling

Length of the 
long-line mussel 
farms for the 
production site

Mollusc 
production 
cost for the 
realization of 
tubular networks 
livestock

Revenue 
expected from 
the sale of 
shellsh in 
tubular nets for 
breeding

Fish farming 
500 tonnes of 
sh

20.4 t 600 m 29 376 kn 77 520 kn

1500 t sh 
farm sh 41.5 t 1800 m 59 760 kn 157 700 kn

To maintain the purity of breeding installations, three scenarios are 
proposed (Tab. 3):

Table 3
Fish farm - 1500 tons per year Cost (kn) Proceeds (kn) Difference (kn)
Collection of fouling and the disposal 
thereof in accordance with the standards 
for the disposal of animal waste

127100 0 -127000 kn

Collection of fouling, sorting of shellsh 
and incalzamento for further production 
or sale

59760 157 700 97 940 

Frequent cleaning of the production 
equipment or deleting epibiontic 
bodies at an early stage to prevent the 
accumulation of fouling

11 400 -11 400 

The minimum cost of maintenance of mooring system is of the intensive 
cleaning of installations in the way of removal of fouling in the post 
larval stage. By collecting the developed fouling added value to the 
aquaculture zone is achieved and it creates another healthy product.
Estimating the reduction of the impact of sh farming by ltrators 
from the fouling communities is complex. Besides organic matter 
that is collected during ltration and feeding, there is a production 
of pseudo feces which lowers the nutrients to the sea bottom, and 
also a  part of the organic matter released  back to the sea during 
the spawning of rearing mussels,  in the form of reproductive cells 
(gametes). The direct effect of harvest of farmed mussels, collected by 
cleaning of fouling is not great because it removes only about 0.5% of 
the emissions of nitrogen and phosphorus from sh farming. 

Na temelju prikupljenih podataka i napravljene analize rezultata, 
dana je procjena: proizvodnje, uzgojnih kapaciteta za uzgoj dagnji, 
troškova proizvodnje i prihoda za dvije veličine uzgajališta ribe. 

Za održavanje čistoće uzgojnih instalacija pretpostavljena su tri sce-
narija: 

Godišnja 
proizvodnja 
dagnji u 
polikulturi 
temeljena na 
obraštaju

Duljina long-
line uzgajališta 
za nasad dagnji

Trošak 
proizvodnje 
dagnji do 
formiranja 
„rešti“ za daljnji 
uzgoj

Očekivani 
prihod od 
prodaje „rešti“ 
za daljnji uzgoj

Uzgajalište 
500 t ribe 20.4 t 600 m 29 376 kn 77 520 kn

Uzgajalište 
1500 t ribe 41.5 t 1800 m 59 760 kn 157 700 kn

Tabela 2. 

Tabela 3. 

Uzgajalište bijele ribe - 1500 tona godišnje Trošak (kn) Prihod (kn) Razlika (kn)

Sakupljanje obraštaja i zbrinjavanje 
sukladno propisima koji uređuju 
zbrinjavanje otpada životinjskog podrijetla  

127 100 0 -127 000 kn

Sakupljanje obraštaja, sortiranje dagnji i 
nasada za daljnji uzgoj ili prodaju 59 760 157 700 97 940 

Učestalo čišćenje uzgojnih instalacija, od-
nosno uklanjanje obraštajnih organizama 
u ranoj fazi radi sprječavanja nakupljanja 
osjetne biomase obraštaja 

11 400 -11 400 

Najmanji trošak predstavlja intenzivno čišćenje instalacija tako da 
se uklanja obraštaj u larvalnoj fazi prihvata. Međutim, sakupljanjem 
obrašataja postiže se dodavanje vrijednosti zoni za marikulturu i 
stvaranje još jednog zdravog proizvoda.
Smanjenje utjecaja emisije u vodno tijelo uvođenjem filtratora 
sakupljenih u obrašataju nije lako utvrditi jer, osim organske tvari 
koja se izlovljava, postoji dio organske tvari koji je proizveden u ob-
liku rasplodnih stanica koje školjkaši ispuštaju tijekom mrijesta, kao 
i produkcija pseudofecesa kojom se nutrienti obaraju na dno. Izra-
van učinak izlova uzgojenih dagnji, sakupljenih čišćenjem obrašta-
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Figure 3: Cleaning, collection and sorting of fouling, plantation of mussels in tubular 
nets and plantation on the breeding lines.

This means that for more substantial effect on the balance of emissions 
in polyculture, it would be needed to grow ten times more than the 
amount of shellsh that may be accumulated in the fouling and the 
amount of cultivated mussels should be about 20% of total production 
in polyculture farming. This approach requires special technology 
and spatial planning of the farm. 

ja, nije velik jer se tako uklanja samo oko 0,5 % emisije dušika i fos-
fora iz uzgoja riba. To znači da je za osjetniji učinak polikulture na 
bilancu emisije potrebno uzgajati deset puta više školjkaša od ko-
ličine koja se može sakupiti u obraštaju, odnosno količina uzgojenih 
dagnji bi trebala činiti oko 20 % od ukupne proizvodnje uzgoja u 
polikulturi. Takav pristup iziskuje posebno tehnološko i prostorno 
planiranje uzgajališta.
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amount of shellsh that may be accumulated in the fouling and the 
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Slika 3. Čišćenje, prikupljanje i sortiranje obraštaja, nasad dagnji u „rešte“ i nasad na 
uzgojne linije
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Activities planned and implemented by the
Primorje-Gorski Kotar County

Based on the provisions in the organization and the EcoSea design 
methodology, this study is divided into two main activities:

a) Collection of data on the effects of mariculture on marine environment 
in the County of Primorje - Gorski Kotar.
b) Proposal for a local management plan for renewable demersal 
resources of the County of Primorje - Gorski Kotar, based on an 
ecosystem approach to sheries management.

The purpose of the actions listed is to develop a study on the impact 
of mariculture and sheries on the marine environment in the County 
of Primorje - Gorski Kotar, with the aim of assessing the (current) 
state of renewable resources and developing the necessary measures 
to identify sustainable management in the long term, based on an 
ecosystem approach to sheries management.

WP 5.4 – Sustainable Aquaculture Activities in the
Primorje-Gorski Kotar County
Data collection on the impact of mariculture on the marine 
environment in the Primorje - Gorski Kotar County

Objectives and overall approach
The main objective of this project was to assess the impact of 
aquaculture on the marine environment in the Primorje-Gorski Kotar 
County using the multidisciplinary research approach on specic 
locations of interest. Expansion of marine farming sites raised concern 
that aquaculture may pose a threat to biodiversity due to strong 
impacts on wild populations and ecosystem. 
The main residue derived from marine nsh farming is the organic 
matter released to the environment in the form of sh metabolic wastes 
and uneaten feed. 
Due to the strong diluting effect of the sea, concentrations of dissolved 
wastes are rapidly reduced close to background levels, whereas 
particulate wastes tend to sink to the seabed. 
There, they may accumulate and produce important changes in 
sediment chemistry and, consequently, in communities that inhabit 
areas close to farms. In addition, sea-cage farms with their oating and 

Planirane i provedene aktivnosti u Primorsko-goranskoj 
županiji

Temeljem odredbi u organizaciji i planu EcoSea metodologije, ova 
studija je podijeljen u dvije glavne aktivnosti:

a) Prikupljanje podataka o učincima marikulture na morski okoliš u 
Primorsko-goranskoj županiji.
b) Prijedlog Plana upravljanja lokalnim obnovljivim morskim 
resursima Primorsko-goranske županije, utemeljen na za ekosustav 
prihvatljivom pristupu upravljanja ribarstvom.

Svrha navedenih akcija je izraditi studiju o utjecaju marikulture i 
ribarstva na morski okoliš u Primorsko-goranskoj županiji radi 
procjene (trenutačnog) stanja obnovljivih izvora i razvijanja potreb-
nih mjera za identificiranje dugoročnog održivog upravljanja, ute-
meljenog na ekološkom pristupu ribarstvu.

WP 5.4 - Održive aktivnosti marikulture u Primorsko-goran-
skoj županiji

Prikupljanje podataka o utjecaju marikulture na morski okoliš u 
Primorsko-goranskoj županiji

Ciljevi i ukupni pristup
Glavni cilj ovog projekta bio je procijeniti utjecaj marikulture na 
morski okoliš u Primorsko-goranskoj županiji koristeći multidis-
ciplinarni istraživački pristup na posebnim lokacijama. Proširenje 
morskih područja za uzgoj izazvalo je zabrinutost da marikultura 
može predstavljati opasnost za biološku raznolikost zbog jakog 
utjecaja na divlje populacije i ekosustav. Glavni otpad dobiven iz 
uzgoja ribe u moru je organska tvar ispuštena u okoliš u obliku 
ribljeg metaboličkog otpada i nepojedene hrane. Zbog jakog učin-
ka mora (razrjeđivanje) koncentracije otopljenog otpada naglo se 
smanjuju na razine slične okolišnim, dok čestice otpada imaju ten-
denciju potonuti na morsko dno. Tamo se mogu akumulirati i proiz-
vesti bitne promjene u kemijskom sastavu sedimenta i, posljedično, 
u zajednicama koje nastanjuju područja u blizini uzgajališta. Uz to, 
kavezna uzgajališta sa svojim plutajućim i uronjenim dijelovima 
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submerged components act as large FADs (Fish Aggregation Devices), 
providing structure in the pelagic environment but with higher food 
availability compared to traditional FADs. Namely, sh in the vicinity 
of sh farms may feed on the uneaten food, thereby attracting a variety 
of sh species. 
Several studies have highlighted the possible role played by immersed 
nsh cage structures and shellsh farms installations as ecological 
niches for the local sh aggregations. 
Therefore, sh farms may affect the presence, abundance, residence 
times, and diets of shes in a given area and can, consequently have 
effects on local sheries. 
Thus, the research objectives were focused in understanding and 
valuing the different sh farming impacts on the environment, 
underlined as follow:

 Assessment of wild sh population structure in location under the 
inuence of mariculture and in other test areas (location with the 
shing impact and the non-shing location) using two different 
approaches, i.e. shing nets and under visual census, with aim 
to investigate the changes in the structure of sh communities 
under mariculture impact
 Analyses of benthic communities in the cove with mariculture 
facilities and in nearby cove which serves as referential site with 
the aim to quantied qualitative and spatial scale impact of 
mariculture on benthic communities.
 Analysis of seawater and sediment at the sh farm as well as 
on the area of similar hydromorphologic characteristics without 
sh farm (control site), to estimate sh farm impact on physical 
and chemical parameters. 
 Analysis and overview of the physical effects of mariculture on 
the seabed

Tools and methodology for the assessment of impacts 
Assessment of sea-cage farming on the wild sh populations: 
In order to investigate the changes in the structure of sh communities 
surrounding the cages, it was necessary to work with nets placed 
in different distances from the cages, as well as with autonomous 
diving and recording. It was also carried out a sample test in geo-
morphologically similar areas of the Primorje-Gorski Kotar County, 
but which were not exposed to mariculture activities (areas under 
intensive shing and no-shing areas), in order to perform the 
environmental impact analysis of mariculture. 

djeluju kao veliki FAD-ovi (uređaji za prikupljanje ribe), pružajući 
strukture u pelagijskom okruženju, ali s više dostupne hrane u us-
poredbi s tradicionalnim FAD-ovima. Naime, riba se u blizini ribo-
gojilišta može hraniti ostatcima nepojedene hrane, čime se privlače 
razne riblje vrste. 
Nekoliko studija je istaknulo moguću ulogu uronjenih struktura 
kaveza i uzgajališta školjki kao ekološke niše za lokalno okupljanje 
ribe. 
Dakle, ribogojilišta mogu utjecati na prisutnost, brojnost, vrijeme 
prebivališta na jednom mjestu i prehranu riba u određenom pod-
ručju te mogu, prema tome, djelovati na lokalno ribarstvo. 
Dakle, ciljevi istraživanja su bili usmjereni na razumijevanje i vrjed-
novanje različitih utjecaja uzgajališta na okoliš, s naglaskom na ovo 
što slijedi:
•	 procjena strukture populacije divljih riba na mjestu pod utjeca-

jem marikulture i na drugim pokusnim područjima (lokacije s 
utjecajem ribolova i bez njega) s pomoću dva različita pristupa, 
tj. ribarskim mrežama i vizualnim pregledom radi istraživanja 
promjena u strukturi ribljih zajednica pod utjecajem marikul-
ture

•	 analiza bentoskih zajednica u uvali s objektima marikulture 
i susjedne uvale, koja služi kao referentna stranica da bi se 
napravila kvalitativna i kvantifikacijska procjena utjecaja  mari-
kulture na bentonske zajednice

•	 analiza morske vode i sedimenta na uzgajalištu riba, kao i na 
području sličnih hidromorfoloških karakteristika bez ribogo-
jilišta (kontrola), za procjenu utjecaja uzgajališta riba na fizičke 
i kemijske parametre

•	 analiza i pregled fizičkih učinaka marikulture na morsko dno.

Alati i metodologije za procjenu učinaka
Procjena kaveznog uzgoja na divlje populacije riba. 
Kako bi istražili promjene u strukturi ribljih zajednica koje okružu-
ju kaveze, bilo je potrebno koristiti se mrežama postavljenim na 
različitim udaljenostima od kaveza, kao i autonomnim ronjenjem 
i snimanjem. Također je provedeno ispitivanje uzoraka u geomor-
fološki sličnim područjima u Primorsko-goranskoj županiji, ali koji 
nisu bili izloženi aktivnosti marikulture (područja pod intenzivnim 
ribolovom i neribolovna područja), kako bi se provela analiza utje-
caja marikulture na okoliš.

Održive aktivnosti marikulture (WP 5.4)
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Figure 1. a) Map of all investigated locations (b), Kaldonta Bay impacted by sh 
farm (c), Ustrine Bay impacted by sh farm and (d) Klimno Bay as a non-shing 
location. Colored lines represent underwater visual transect used for the study; 
mariculture impacted transect (red), non-mariculture impacted transect (yellow), 
non-mariculture and sheries impacted transect (black).

To understand better the pattern of sh attraction by farms, two 
different types of farms were investigated i.e. costal sh farm in 
Kaldonta Bay (Figure 1b) and semi-offshore sh farm in Ustrine Bay 
(Figure 1c).
Spatial variability of the abundance and size structure of wild sh 
aggregated around the sea-cages of two commercial nsh farms (Bay 
of Kaldonta at Krk island and Bay of Ustrine at Lošinj island, Figure 1), 
including control locations characterized with and without exclusion 
of shing effort, was conducted by underwater divers and camera 
recording through the summer season of 2015. 
Control locations was randomly selected and situated out of the farm 
impact range but with similar geomorphologic traits. 
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aggregated around the sea-cages of two commercial nsh farms (Bay 
of Kaldonta at Krk island and Bay of Ustrine at Lošinj island, Figure 1), 
including control locations characterized with and without exclusion 
of shing effort, was conducted by underwater divers and camera 
recording through the summer season of 2015. 
Control locations was randomly selected and situated out of the farm 
impact range but with similar geomorphologic traits. 

Da bismo bolje razumjeli uzorak privlačenja ribe s uzgajališta, is-
traživana su dva različiti tipa uzgajališta, obalno ribogojilište u uva-
li Kaldonta (slika 1.b) i polupučinsko ribogojilište u uvali Ustrina 
(slika 1.c). 
Prostornu varijabilnost bogatstva i struktura veličine divlje ribe 
okupljene oko morskih kaveza dvaju komercijalnih ribogojilišta 
(uvala Kaldonta na otoku Krku i uvala Ustrine na otoku Lošinju, 
slika br. 1), uključujući kontrolne lokacije koje karakteriziraju ribo-
lovna i neribolovna aktivnost, obavili su ronioci i snimili kamerama 
tijekom ljetne sezone 2015. godine. 
Kontrolne lokacije koje su slučajno izabrane, nalaze se izvan dosega 
učinka ribogojilišta, ali imaju slične geomorfološke osobine.

Slika 1. (a) Karta svih ispitivanih lokacija; (b) Uvala Kaldonta pod utjecajem 
uzgajališta; (c) Uvala Ustrine pod utjecajem uzgajališta i (d) Uvala Klimno 
kao neribolovno mjesto 
Obojene linije predstavljaju podvodni vizualni presjek korišten za proučavanje: 
utjecaj marikulture (crvena), bez utjecaja marikulture (žuta), bez utjecaja 
marikulture zajedno s utjecajem marikulture (crno).
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Figure 2. Horizontal transect set-up for visual census wild sh number estimation (a) 
and recorded wild population at the bottom under the sea cages in Kaldonta Bay (b).

Horizontal rapid visual counts (RVCs) and trammel nets were used as 
methodology for wild sh assessment (Figure 2). 

Analyses of benthic communities. In the aim to quantied qualitative 
and spatial scale of mariculture impact on benthic communities we 
studied marine bottom with associated species and communities 
in the cove with mariculture facilities (mariculture cove=MC) and 
in nearby cove which serve as referential site (referential cove=RC) 
(Fig. 3 a). 
In each cove, two transect, mostly perpendicular to the coast 
were examined by SCUBA divers, photographed and sampled 
(Fig. 3 b). Position of transects in each of the cove was similar 
regarding native abiotic parameters (i.e. exposition, orientation, 
substrate and slope). Transects in MC was positioned under the 
mariculture facilities in the aim to inspect the maximum influence 
of mariculture to the benthos. 
Wider area of MC and RC was examined and photographed using 
CARLIT methodology in the aim to obtain information about extension 
of impact of mariculture on the shallowest community.
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Horizontalni brzi vizualni pregledi (RVCs) i ribarske mreže rabe se 
kao metodologija za procjenu divlje ribe (slika br. 2).

Analiza životnih zajednica. U cilju kvantifikacije kvalitativnog i pros-
tornog te raspona utjecaja marikulture na bentonske zajednice, 
proučavali smo morsko dno s pripadajućim vrstama i zajednicama 
u uvali s morskim objektima (uvala s marikulturom = MC) i u naj-
bližoj uvali koja služi kao referentna stanica (referentna uvala = RC) 
(sl. 3.a). 
U svakoj uvali dva su presjeka, uglavnom okomita na obalu, ispitali 
ronioci, fotografirali i uzorkovali (sl. 3.b). Položaj presjeka u svakoj 
uvali bio je sličan što se tiče izvornih parametara (tj ekspozicija, 
orijentacija, podloga i nagib). Presjek u MC-u je pozicioniran ispod 
objekta marikulture u cilju provjere maksimalnog utjecaja marikul-
ture na bentos. 
Šire područje MC i RC je pregledano i fotografirano korištenjem 
CARLIT metode u cilju dobivanja informacija o proširenju utjecaja 
marikulture na najpliće zajednice.

Slika 2. Horizontalni presjek za vizualnu procjenu broja divljih riba (a) Snimljena 
divlja populacija na dnu ispod kaveza u uvali Kaldonta (b)

Održive aktivnosti marikulture (WP 5.4)
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Figure 3. Sampling transects in cove with mariculture facilities (mariculture cove = 
MC) and in referential cove (RC) 

Extension of impact and determine of qualitative impact of mariculture 
facilities was obtained on benthic transects (Fig. 4.). 
Samples of benthic organisms for laboratory analyses (algae, plants 
and invertebrates) were collected through the transect to represent 
community in supralitoral, mediolitoral, 0-1, 1-5, 5-10, 10-20, 20-40 m 
depth in mariculture and referential cove. 
On each depth scale, benthic aspect and specic species were 
photographed in situ for documentation and subsequent estimation 
of vegetation coverage. 
Presence of non-indigenous species, which might develop on 
mariculture facilities (ropes, chains, cages, nets), was investigated by 
direct observation using SCUBA diving and snorkeling. Additional 
work on alien species will be done during laboratory analyses of 
collected samples. 
Fouling on mariculture facilities was photographed for documentation 
and subsequent estimation of alien species coverage.
Spatial extension of impact on benthic communities was investigate 
by SCUBA diving on transects. 
Majority of coves (MC and RC) coastline was additionally inspected 
on depth between 0 and 5 m by snorkeling, sampled for laboratory 
analyses and photographed for documentation (Fig. 4). Using CARLIT 
methodology, total coastline of both coves and surrounding area was 
inspected and mapped.
Photo documentation was also made for all important aspects of 
coastline and shallow communities during CARLIT method of upper 
infra-littoral cartography. 

Promatrano je proširenje utjecaja i određivanje kvalitativnog utjeca-
ja marikulturnih objekata na bentonske presjeke. (sl. br. 4).
Uzorci bentonskih organizama za laboratorijske analize (alge, biljke 
i beskralježnjaci) prikupljeni su u presjeku da zastupaju zajednicu 
u supralitoralnom sloju, mediolitoralnom sloju, 0 - 1, 1 - 5, 5 - 10, 
10 - 20, 20 - 40 m, dubinama u marikulturnoj i referentnoj uvali. 
Na svakoj razini dubine su fotografirane in situ za dokumentaciju 
i naknadnu procjenu pokrivenosti vegetacijom, bentonski aspekt i 
posebne vrste. 
Prisutnost alohtonih vrsta, koje bi se mogle razvijati na objektima 
marikulture (užad, lanci, kavezi, mreže), istražena je neposred-
nim opažanjem tijekom ronjenja. Dodatni rad na stranim vrstama 
će se obaviti tijekom laboratorijske analize prikupljenih uzoraka. 
Obraštaj na marikulturnim objektima fotografiran je za dokument-
aciju i napravljena je naknadna procjena pokrivenosti alohtonim vr-
stama. Prostorno širenje utjecaja na bentonske zajednice istraženo je 
ronjenjem po presjeku. 
Većina uvala (MC i RC) obala je dodatno pregledana na dubini iz-
među 0 i 5 m ronjenjem, uzimajući uzorke za laboratorijsku analizu 
i fotografiranjem za dokumentaciju (sl. br. 4). Ukupna obala obiju 
uvala i okolice pregledana je i mapirana CARLIT metodologijom. 
Fotodokumentacija je također napravljena za sve važne aspekte 
obale i plitke zajednice tijekom korištenja CARLIT metode.

108

Chapter 4

Figure 3. Sampling transects in cove with mariculture facilities (mariculture cove = 
MC) and in referential cove (RC) 

Extension of impact and determine of qualitative impact of mariculture 
facilities was obtained on benthic transects (Fig. 4.). 
Samples of benthic organisms for laboratory analyses (algae, plants 
and invertebrates) were collected through the transect to represent 
community in supralitoral, mediolitoral, 0-1, 1-5, 5-10, 10-20, 20-40 m 
depth in mariculture and referential cove. 
On each depth scale, benthic aspect and specic species were 
photographed in situ for documentation and subsequent estimation 
of vegetation coverage. 
Presence of non-indigenous species, which might develop on 
mariculture facilities (ropes, chains, cages, nets), was investigated by 
direct observation using SCUBA diving and snorkeling. Additional 
work on alien species will be done during laboratory analyses of 
collected samples. 
Fouling on mariculture facilities was photographed for documentation 
and subsequent estimation of alien species coverage.
Spatial extension of impact on benthic communities was investigate 
by SCUBA diving on transects. 
Majority of coves (MC and RC) coastline was additionally inspected 
on depth between 0 and 5 m by snorkeling, sampled for laboratory 
analyses and photographed for documentation (Fig. 4). Using CARLIT 
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inspected and mapped.
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Slika 3. Uzorkovanje presjeka u uvali s marikulturnim objektima (uvala s marikul-
turom = MC) i referentnoj uvali (RC)
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Figure 4. Different aspects of benthic community and species in mariculture cove 
from surface to cca 30 m depth (A-D) and bio-fouling of mariculture facilities (E, F).

Analysis of seawater and sediments. To estimate sh farm impact on 
physical and chemical parameters in the water column and sediment, 
sampling was obtained at the sh farm area in Kaldonta Bay on 3 
locations inside the bay approximately 200 m distanced away (K1, K2 
and K3). 
Nearby Martinšćica Bay without sh farm inside was chosen for 
control location (K-REF). Seawater was sampled using a carousel of 
Niskin bottles at standard oceanographic levels (0, 5, 10, 20, 30, 50 m), 
depending on the depth of the water column at the site.
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Analysis of seawater and sediments. To estimate sh farm impact on 
physical and chemical parameters in the water column and sediment, 
sampling was obtained at the sh farm area in Kaldonta Bay on 3 
locations inside the bay approximately 200 m distanced away (K1, K2 
and K3). 
Nearby Martinšćica Bay without sh farm inside was chosen for 
control location (K-REF). Seawater was sampled using a carousel of 
Niskin bottles at standard oceanographic levels (0, 5, 10, 20, 30, 50 m), 
depending on the depth of the water column at the site.

Slika 4. Različiti aspekti bentonske zajednice i vrsta u uvali s marikulturom od površine 
do cca 30 m dubine (A-D) i bioonečišćenja od objekta marikulture (E i F).

Analiza morske vode i sedimenta. Za procjenu utjecaja uzgajališta ribe 
na fizikalne i kemijske parametre u vodenom stupcu i sedimentu, 
uzorkovanje je rađeno na ribogojilišnom području uvale Kaldonta 
na 3 lokacije, cca 200 m udaljenosti jedna od druge (K1, K2 i K3). 
U blizini uvale Martinšćica bez ribogojilišta izabrana je kontrolna 
lokacija (K-REF). Morska voda je uzorkovana s pomoću vrtuljka 
boca Niskin na standardnoj oceanografskoj dubini (0, 5, 10, 20, 30, 
50 m), ovisno o dubini vodenog stupca na mjestu.

Održive aktivnosti marikulture (WP 5.4)
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 Measured parameters in seawater samples were: oxygen saturation, 
pH value, co n centrations of dissolved inorganic nitrogen species 
(nitrates NO3

-, nitrites NO2
-, ammonia NH4

+), orthophosphates (HPO4
2-

) and orthosilicates (SiO4
4-) as well as dissolved organic phosphorus 

and nitrogen.  In order to estimate sh farm impact on geochemical 
characterist i cs of sediment, phosphorus, organic carbon and total 
nitrogen content in sampled sediments were determined. According 
to previous i nvestigations of sediments under the sh farms, ratio 
of phosphorus, carbon and nitrogen was largely changed in relation 
to reference  sites undisturbed by the mariculture. Investigations of 
“cage sediments“ in the Adriatic indicated increased concentrations 
of certain inorganic phosphorus forms that were attributed to remains 
of uneaten sh food as a direct inuence of sh farming. Sampling 
of marine sediment was obtained by gravity corer from the deck of 
research ves sel “BIOS DVA“, while sediment core was divided on 
subsamples e ach 1 cm thick. At the sampling site below the cage, 
sediment was sampled by autonomic diver who took the sample by 
implanting the plastic tube of corer into the seaoor. Immediately after 
the sampling, diver emerged the sample at the surface in the vertical 
position to preserve the undisturbed sediment core. 

Summary of main conclusions
The analysis of wild sh community structure revealed that sh cage-
farms in the eastern part of the Adriatic Sea attract signicant number 
of wild icht yopopulation, since we observed signicantly higher 
abundance, b iomass and species at farm sites compared to control 
areas with and without shing effort. Farms, with all the accompanying 
infrastructure including cage installations, anchorages, nets, can have 
the status of mega-FAD (Eng. Fish Attraction Device), providing safe 
habitat and food for wild ichtyopopulation.
The average number of ichtyopopulation on farms was 10 times 
higher compared to the control sites with the no permitted shing, a 
5x compared to the control location with allowed shing. The average 
biomass ichtyopopulation on farms was 60 x higher compared with 
the control sites with and without sheries inclusion. 
Catch quality assessment based on the CPUE values (Eng. Catch per 
unit effort, catch weight per net) by which the value of CPUE> 2 kg / 
net are “excellent”, CPUE from 1.5 to 2 kg / net “very good”, CPUE 
0.8-1.5 kg / net “good” and CPUE <0.8 kg / net “bad” prey, showed 
that the catch from the areas affected by mariculture vary from very 
good to excellent.

Mjereni parametri u uzorcima morske vode su: zasićenost kisikom, 
pH-vrijednost, koncentracija otopljenog anorganskog dušika – vr-
sta (Nitrati NO3, Nitriti NO2, Amonijak NH4), ortofosfata (HPO4 
), ortosilikata (SiO4 ) i otopljenog organskog fosfora i dušika. Kako 
bi se ocijenio utjecaj uzgajališta riba na geo-kemijske karakteristike 
sedimenta, određeni su fosfor, organski ugljik i ukupni sadržaj duši-
ka u uzorkovanim sedimentima. Prema prethodnim istraživanjima 
sedimenata iz uzgajališta, omjer fosfora, ugljika i dušika u velikoj se 
mjeri promijenio u odnosu na referentna mjesta bez utjecaja mari-
kulture. Istraživanja “kaveznih sedimenata” u Jadranu pokazala su 
povišene koncentracije određenih anorganskih fosfornih oblika koji 
su pripisani ostatcima nepojedene riblje hrane kao izravan utjecaj 
uzgajališta. Uzimanje uzorka morskog sedimenta dobiveno je grav-
itacijskom bušilicom s  palube istraživačkog broda “BIOS DVA”, a 
sedimentna jezgra je bila podijeljena na poduzorke debljine 1 cm. 
Na mjestu uzorkovanja ispod kaveza, ronilac je uzeo uzorak sedi-
menta usađivanjem plastične cijevi bušilice u morsko dno. Odmah 
nakon uzorkovanja, ronilac je donio uzorak na površinu u verti-
kalnom položaju da se sačuva sedimentna jezgra. 

Sažetak glavnih zaključaka
Analiza struktura zajednice divljih riba otkriva da su uzgajališta u 
istočnom dijelu Jadranskog mora privukla znatan broj divlje riblje 
populacije, jer smo uočili bitno veće obilje biomase i vrsta u odnosu 
na kontrolna područja sa ribolovnim naporom i bez njega. Uzgajal-
išta, sa svom popratnom infrastrukturom, uključujući kavezne in-
stalacije, sidrišta, mreže, može imati status megaFAD-a (eng. struk-
tura za privlačenje ribe), pružajući sigurno stanište i hranu za divlje 
riblje vrste. 
Prosječan broj divljih riba na uzgajalištima 10 puta je veći u us-
poredbi s kontrolnim mjestima gdje nije dopušten  ribolov, a 5 puta 
u odnosu na kontrolno mjesto s dopuštenim ribolovom. Prosječna 
biomasa divlje riblje populacije na uzgajalištima je 60 puta veća u 
usporedbi s kontrolnim mjestima s ribarstvom i bez njega. 
Procjena kvalitete ulova temelji se na CPUE vrijednosti (eng. ulov 
po jedinici napora, težina ulova po mreži) po kojem je vrijednost 
CPUE > 2 kg /mreži “odličan”, CPUE od 1,5 do 2 kg/mreži “vrlo do-
bar”, CPUE 0,8 - 1,5 kg/mreži “dobar” i CPUE < 0,8 kg/mreži “loš” 
plijen, pokazala je da je ulov s područja pod utjecajem marikulture 
varirao od vrlo dobrog do odličnog.

Poglavlje 4
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The most frequent species observed belonged to the families Sparidae, 
Belonidae, Moronidae and Carangidae characterized by a high 
commercial value in the coastal sheries and are subject to signicant 
shing pressure. However, shing is prohibited within the farming 
area, thus the farms can function as protected marine areas. Outow 
of sh in the surrounding shing grounds as a result of population 
growth in the farming areas, have a positive effect on local sheries. 
To increase population outow as much as possible, it is necessary 
to control commercial and sport-recreational shing around the 
boundaries of mariculture concessions.
Ichtyopopulation play an important role in reducing the negative 
impact on the mariculture, due to their diet mainly consisted of food 
remains that are lost during daily sh feeding. This pattern enables the 
recycling of uneaten food and feces in the marine environment of the 
farm, and the consequent negative impact of organic waste is reduced.
The populations of sea bream and sea bass that were recorded around 
the cage installations are likely cage escapees, given the phenotypic 
similarity of farmed sh. Re-capture of escaped sh is recommended 
due to the fact that the escapees can stay around the cage installation 
a few months, and they can be easily recognizable.
From the impacts of aquaculture on the physical and chemical 
characteristics of the water column and sediments, several key 
observations has been noted: decreased concentration of oxygen in the 
bottom layer as a result of intensive decomposition of organic matter; 
increased concentrations of dissolved nitrogen and phosphorus in 
the water column due to the increase level of ammonia or urea (sh 
excretion and degradation of their metabolic products) and increased 
intake of organic matter (food, excreta and metabolic products); 
increase the concentration of phosphorus in the sediment, which is 
directly connected to the input of organic material from the farm area; 
low values   of the redox potential in the sediment, which indicates 
a lack of ox y gen. It should be noted that these impacts are mainly 
localized in the areas under the farming cages and are reduced moving 
away from the cage.
From the poi n t of benthic communities, farms act as a source of 
eutrophication resulting in (1) increased development of nitrophilous 
algae species  and ltering benthic animals, (2) general reduction of 
biomass and diversity of species in the vicinity of the farm and (3) the 
change in the structure of the sediment. It should be noted that the 
farm impact is local. The biggest impact is visible just below the farm 
where there is intense sedimentation of particles which signicantly 

Najčešće uočene vrste su bile iz obitelji Sparidae, Belonidae, Moroni-
dae i Carangidae, koje karakterizira visoka komercijalna vrijednost 
u obalnom ribarstvu i podložne su značajnom ribolovnom pritis-
ku. Međutim, ribolov je zabranjen u području uzgajališta, čime ona 
funkcioniraju kao zaštićena morska područja. Prelazak ribe u okol-
na lovišta, kao rezultat rasta populacije u područjima uzgajališta, 
ima pozitivan učinak na lokalno ribarstvo. Za povećanje prelaska 
ribe u druga područja, potrebno je kontrolirati komercijalni i sport-
sko-rekreativni ribolov oko granice marikulturnih koncesija. 
Populacija divlje ribe igra važnu ulogu u smanjenju negativnog ut-
jecaja marikulture zbog njihove prehrane, uglavnom sastavljene od 
ostataka hrane koja se gubi tijekom dnevnog hranjenja ribe. Ovaj 
obrazac omogućuje recikliranje nepojedene hrane i izmeta u mor-
skom okolišu uzgajališta i posljedično se negativan utjecaj organ-
skog otpada smanjuje. Populacije orade i brancina, koje su sniml-
jene oko kaveznih instalacija, vjerojatno su kavezni bjegunci, na to 
upućuje fenotipska sličnost s uzgojenom ribom. Ponovno hvatanje 
pobjegle riba preporuča se s obzirom na činjenicu da bjegunci mogu 
ostati oko kavezne instalacije nekoliko mjeseci i lako su prepoznat-
ljivi. Od utjecaja marikulture na fizičke i kemijske osobine vodenog 
stupca i sedimenta, navedeno je nekoliko ključnih zapažanja: sman-
jena koncentracija kisika u donjem sloju kao rezultat intenzivne 
razgradnje organskih tvari;
povišene koncentracije otopljenog dušika i fosfora u stupcu vode 
zbog povećanja razine amonijaka ili uree (riblje izlučivanje i uništa-
vanje njihovih metaboličkih proizvoda) i povećanog unosa organ-
ske tvari (hrane, izlučina i metaboličkih proizvoda); povećanje kon-
centracije fosfora u sedimentu, što je izravno povezano s ulazom 
organskog materijala iz uzgajališta; niske vrijednosti redoks-po-
tencijala u sedimentu, što upućuje na nedostatak kisika. Valja na-
pomenuti kako su ti utjecaji uglavnom lokalizirani u području is-
pod kaveza te se smanjuju udaljavanjem od kaveza. 
Sa stanovišta bentoskih zajednica uzgajališta djeluju kao izvor eu-
trofikacije, što je rezultiralo (1) povećanim razvojem nitrophilous alge 
i filtriranjem bentoskih životinja, (2) općim smanjenjem biomase i 
raznolikosti vrsta u blizini uzgajališta i (3) promjenom u struktu-
ri sedimenta. Treba napomenuti kako je utjecaj uzgajališta lokal-
an. Najveći utjecaj je vidljiv odmah ispod uzgajališta, gdje posto-
ji intenzivna sedimentacija čestica kojoj bitno pridonose fekalije i 
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contribute to fecal products, and uneaten sh food. Due to the increased 
ow of organic matter on the seabed and its intense degradation and 
oxygen consumption, the appearance of anoxic conditions is recorded 
with the development of anoxic bacteria Beggiato on the bottom layer.
The physical effects of aquaculture on the seabed are visible through the 
presence of a neutral waste such as small fragments of nets and ropes 
beneath the farming cages and anchor system. All changes to the seabed 
are temporary, and the possible waste has to be periodically removed 
in accordance with the prescribed procedures for waste disposal.
The waters around Primorje-Gorski Kotar stretches to 4418.41 km2, 
suggesting that county along the others maritime activities, has the 
potential to develop aquaculture without conict with the other users. 
In addition to the existing location, the county’s spatial plan denes 11 
other potential sites for the purpose of sh and shellsh mariculture.
With the proposed farming concessions, County of Primorje and 
Gorski Kotar encourages the development of “family farm” of sh 
and shellsh with an annual production capacity of 50 to 250 tonnes, 
with the exception of existing farms with larger production capacity. 
However, due to the uctuation of market and economic conditions in 
the sector of aquaculture, it is proposed recommendation liberalization 
of the max limit production in order to develop and increase the 
competitiveness of this industry in a challenging and dynamic 
European market.
Of course, before increasing production on existing farms and 
establishing new with annual capacity of over one thousand tons, 
according to the current regulations, it should be carry on studies of 
aquaculture impact on each specic locations to predict site carrying 
capacity and possible negative impact on the marine environment and 
measures to reduce it. Responsible development of the sector, with 
respecting to the principles of economic, social and environmental 
sustainability, should be the future guidelines for the development of 
Primorje-Gorski Kotar County.  

nepojedena riblja hrana. Zbog povećanog protoka organske tvari 
na morsko dno i njezine intenzivne razgradnje te potrošnje kisika, 
pojava anoksičnih uvjeta bilježi se razvitkom anoksičnih bakterija 
Beggiatoa na donjem sloju. Fizički učinci marikulture na dnu su 
vidljivi u prisutnosti neutralnog otpada, kao što su mali fragmen-
ti mreža i užad ispod uzgojnih kaveza i sustava za učvršćivanje. 
Sve promjene na morskom dnu su privremene, a mogući otpad je 
potrebno povremeno ukloniti u skladu s propisanim postupcima 
za zbrinjavanje otpada. Morsko područje oko Primorsko-goranske 
županije proteže se na 4418.41 km2, sugerirajući da Županija, uz 
druge pomorske aktivnosti, ima potencijal za razvoj marikulture, 
bez sukoba s drugim korisnicima. Uz postojeće lokacije, županijski 
Prostorni plan definira 11 potencijalnih područja za potrebe uzgoja 
riba i školjkaša. S predloženim koncesijama, Primorsko-goranska 
županija potiče razvoj OPG-a za ugoj riba i školjaka s godišnjim 
proizvodnim kapacitetom od 50 do 250 tona, iznimka su posto-
jeće farme s većim kapacitetom proizvodnje. Međutim, s obzirom 
na fluktuacije tržišnih i ekonomskih uvjeta u sektoru marikulture, 
predlaže se liberalizacija maksimalne proizvodne granice u svrhu 
razvijanja i povećanja konkurentnosti ove industrije na izazovnom 
i dinamičnom europskom tržištu. 
Naravno, prije povećanja proizvodnje na postojećim uzgajalištima 
i uspostave novih s godišnjim kapacitetom od preko tisuću tona, 
u skladu s važećim propisima, treba izraditi studije  utjecaja mari-
kulture na svakom određenom mjestu predviđenom za uzgajalište 
kako bi se odredili   kapaciteti i mogući negativni utjecaji na morski 
okoliš te mjere za njihovo smanjenje. Odgovoran razvoj sektora, koji 
poštuje načela ekonomske, socijalne i ekološke održivosti, treba biti 
okosnica budućih smjernica razvoja Primorsko-goranske županije.

Poglavlje 4
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Models for a sustainable management of the 
Adriatic shery (WP 5)
Marche Region

Act 5.2 - Cross-Border Model for Sustainable Fishing 
Management
An objectives of the EcoSea Project is to promote an environmentally 
sustainable shery activity, in line with recent directives adopted by 
the European Union, strengthening the participation and involvement 
of shermen and sh farmers. The proposed cross-border model 
(CB model) for the sustainable management of sh resources in the 
Adriatic, takes into account recent policy developments related to 
shing and the sea:

 European Fund for Maritime Affairs and Fisheries Fund (EMFF 
2014- 2020)
 Strategy of blue growth 
 Strategy of the Adriatic Macro-Region and its Action Plan.

For the denition of the CB model, the Marche Region has coordinated 
the collection of a set of best regional practices related to management 
plans from all the partners concerned.
In collaboration with CNR ISMAR of Ancona, the shing practices 
management model has been applied to the target species identied 
by the Adriatic Advisory Board (AAB, Scientic and technical Board 
for the management of marine resources), that has selected, as the 
“cross-border management model”, the following species common to 
the whole Adriatic basin: the red mullet (Mullus barbatus) and small 
pelagic or oily shes, in particular the anchovy (Engraulis encrasicolus) 
and the sardine (Sardina pilchardus). 
The AAB also dened the methodological approach of the innovative 
cross-border model from an analysis of the state of sh stocks in 
relation to the shing pressure exerted on the environment, on the 
sh stocks and on the market demand. 
The aim is to make it possible to optimize the use of resources in 
relation to market demand while reducing the impact of shing on 
the marine environment. In line with EU and national shery policies, 
the CB model contains operational guidelines for the management, 
by the use of sustainable systems of capture, of  a set of target species 
by linking their ecological characteristics and spatial distribution 
throughout the year to market demand.

Poglavlje 5
Modeli za održivo upravljanje ribarstvom na 
Jadranu (WP 5)
Regija Marche

5.2 – Prekogranični model za održivo upravljanje 
ribolovom

Cilj EcoSea projekta je promicanje ekološki održive ribarske 
aktivnosti, u skladu s nedavnim smjernicama koje donosi Europska 
unija, te jačanje sudjelovanja i uključenosti ribara i uzgajivača ribe. 
Predloženi prekogranični model (CB model) za održivo upravljanje 
ribljim resursima u Jadranu, uzima u obzir nedavni razvoj politike 
u vezi s ribolovom i morem:

•	 Europski fond za pomorstvo i ribarstvo (EMFF 2014- 2020)
•	 strategiju „Plavog rasta“
•	 Strategiju Jadranske makroregije i njezinog Akcijskog plana.

Za definiranje CB modela Regija Marche je koordinirala skup 
najboljih regionalnih praksi u vezi s planovima upravljanja svih 
partnera.
U suradnji s CNR-Ismarom, Ancona, model upravljanja 
ribarstvom primijenjen je na ciljane vrste koje je identificirao 
Jadranski savjetodavni odbor (AAB, znanstveni i tehnički odbor 
za upravljanje resursima mora). On je odabrao, kao prekogranični 
model upravljanja, sljedeće vrste koje su zajedničke cijelom 
jadranskom bazenu: trlju blataricu (Mullus barbatus) te male 
pelagičke ili uljne ribe, osobito inćune (Engraulis encrasicolus) i 
srdele (Sardina pilchardus). AAB, također, definira metodološki 
pristup kroz inovativan prekogranični model analize stanja ribljeg 
fonda u odnosu  prema utjecaju ribarstva na okoliš, na riblji fond te 
potražnje na tržištu. Cilj je optimizirati korištenje resursa u odnosu 
prema potražnji na tržištu uz istodobno smanjenje utjecaja ribolova 
na morski okoliš. U skladu s EU i nacionalnim politikama ribarstva, 
CB model sadrži operativne smjernice za upravljanje korištenjem 
održivih sustava hvatanja definiranog skupa ciljanih vrsta, 
povezujući njihove ekološke karakteristike i prostorni raspored 
tijekom cijele godine sa zahtjevima tržišta.
Mjere predložene za svaku vrstu su ravnoteža između ekonomske 



114

Chapter 5

The measures proposed for each species are a balance between 
economic prot arising from them being shed and maintaining their 
stock in the sea in agreement with the operators , who should be 
involved in a bottom-up approach. 
The Marche Region, for the denition of development scenarios and 
intervention measures for the sustainable management of sh resources 
in the Adriatic, set up partnerships with the following universities:
University of Bologna - Department of Biological Sciences, Geological 
and Environmental (BiGeA) - Marine Biology Laboratory of Fano
University of Camerino - School of Biosciences and Veterinary 
Medicine 
Marche Polytechnic University - Department of Economics and Social 
Sciences.
For each target species, the CB model takes into account and develops 
the following points:

1. spatial distribution
2. shing information on shing landings
3. stock assessment
4. market price trend
5. possible management measures.

1) Spatial distribution takes into account the data relating to GSA 17 
and GSA 18 areas. For small pelagics in the CB model a single 
population or shing stock present in the Adriatic is considered, 
which shows that the GSA 17 area  is an important breeding 
ground and nursery for these species.

2) For Croatia the catches of small pelagic species are predominantly 
made up of the sardine (Sardina pilchardus) and, as for Slovenia, the 
shing gear used is the purse seine, unlike the high and middle 
Adriatic where sh is caught also with pelagic trawls. The mullet is 
captured either with bottom trawls or gillnet, although in smaller 
quantities. In Croatia, unlike in Italy, trawling is prohibited 
throughout the year in a third of the territorial waters. Data on 
total landings in the western and eastern Adriatic also include the 
data for by-catch or shing waste.

3)  The stock assessment for small pelagics has been carried out only 
for the GSA 17 area and it shows a growing trend of biomass 
but not for the the mullet, that is, in spite of over-exploitation in 
the period from 2006 to 2012, the spawning biomass seems to be 
unchanged, but the dimensions of the size of the breeding stock 
have clearly decreased. It is desirable to reduce trawling in Italy, 

dobiti koja proizlazi iz njihova lova i održavanja njihova fonda 
u moru u dogovoru s operativcima, koji bi trebali biti uključeni 
pristupom odozdo prema gore. 
Regija Marche za definiranje razvojnih scenarija i interventne mjere 
za održivo upravljanje ribljim resursima na Jadranu, uspostavila je 
partnerstva sa sljedećim sveučilištima: Sveučilište u Bologni - Odsjek 
za biologiju, geologiju i okoliš (BiGeA), Laboratorij za biologiju 
mora i ribarstvo - Fano, Sveučilište u Camerinu - Škola bioznanosti 
i veterinarske medicine i Politehničko sveučilište Marche - Odjel za 
ekonomiju i društvene znanosti. 
Za svaku od ciljanih vrsta CB model uzima u obzir i razvija sljedeće 
točke:

1. prostorni raspored
2. podatci o ribolovu na mjestima ribarenja
3. procjena ribljeg fonda
4. trend cijena na tržištu
5. moguće mjere upravljanja.

1) Prostorni raspored uzima u obzir podatke koji se odnose na GSA 
17 i GSA 18 područja. Za male pelagičke ribe u CB modelu uzeti su 
u obzir cijela populacija ili ribolovni fond prisutan u Jadranu, što 
pokazuje da je GSA 17 područje važno za uzgoj i mrijest ove vrste.
2) Za Hrvatsku je ulov male plave ribe pretežno vezan uz srdelu 
(Sardina pilchardus). Što se tiče Slovenije, ribolovni alati kojima se 
koristi su plivarice, za razliku od sjevernog i srednjeg Jadrana u 
kojem se lovi plava riba povlačnim mrežama s koća. Trlja se lovi 
pridnenim povlačnim mrežama ili ovješenim mrežama, iako u 
manjim količinama. U Hrvatskoj, za razliku od Italije, koćarenje 
je zabranjeno tijekom cijele godine u trećini teritorijalnih voda. 
Podatci o ukupnom ulovu u zapadnom i istočnom Jadranu također 
uključuju podatke za usputni ulov ili ribolovni otpad.
3) Procjena zaliha za malu pelagičku ribu je provedena samo za 
GSA 17 područja i to pokazuje rastući trend biomase ali ne i za 
trlju, koja, unatoč prekomjernom iskorištavanju u razdoblju od 
2006. do 2012. godine, ima nepromijenjenu količinu biomase mlađi, 
no veličina rasplodnog fonda se jasno  smanjila. Poželjno bi bilo 
smanjiti koćarenje u Italiji, s obzirom na to da je ulov, za razliku od 
hrvatske flote, primarno usmjeren na mlade ribe što povećava izlov 
i ima indirektni utjecaj na ulov hrvatske flote.
4) Ne postoji jasan trend u tržišnim cijenama za plavu ribu, dok 
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considering that, unlike the Croatian eet, the catch is primarily 
focused on young sh which increases overshing and has an 
indirect inuence on the catch of the Croatian eet.

4) There is no a clear trend in market prices for bluesh, while an 
inverse correlation between the price per kg of mullet and the 
amounts unloaded was observed

5) In particular, with regard to the last point, the CNR ISMAR of 
Ancona in collaboration with experts of the AAB technical-scientic 
board of the Project, carried out a SWOT analysis applied to small 
pelagics and red mullet. The management measures considered  
are, in particular: the introduction of TACs (Total Allowable 
Catches) annual or daily share per boat, minimum landing size, 
the increase in the size of the shing nets’, reduction in shing 
by reducing the shing eet in terms of numbers, catch or shing 
days per year, closure of space or time or both simultaneously 
in sensitive areas (nursery or growth), this last point cannot be 
applied to mullet.
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the increase in the size of the shing nets’, reduction in shing 
by reducing the shing eet in terms of numbers, catch or shing 
days per year, closure of space or time or both simultaneously 
in sensitive areas (nursery or growth), this last point cannot be 
applied to mullet.

je opažena inverzna korelacija između cijene po kg trlje i ulovljene 
količine.
5) Konkretno, što se tiče posljednje točke, CNR-Ismar, Ancona je u 
suradnji sa stručnjacima Jadranskog tehničko-znanstvenog odbora 
Projekta proveo SWOT analizu primijenjenu na male pelagičke 
ribe i trlje. Mjere upravljanja uzete u obzir su: uvođenje TAC-a 
(ukupno dozvoljeni ulov),  godišnja ili dnevna kvota po brodu, 
minimalna veličina jedinke za ulov, povećanje oka ribarske mreže, 
smanjenje ribolova smanjenjem ribarske flote u smislu broja ulova 
ili ribolovnih dana godišnje, ograničenja prostora ili vremena ili 
oboje istodobno u osjetljivim područjima (mrijestilišna područja),  
ova posljednja točka ne može se primijeniti na trlju.

Modeli za održivo upravljanje ribarstvom na Jadranu (WP 5)
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Figure 1. SWOT analysis applied to small Pelagics

Target 
species

Fishing gear Measure Strengths Weaknesses Opportunities Threats

Sardine 
(Sardina 
pilchardus)

Anchovy 
(Engraulis 
encrasicolus)

Pelagic 
trawl (pt)

Purse seine 
(ps)

Total 
Allowable 
Catch (TAC)

Easy control of catches Potential shifting towards 
other overexploited resources 
Stiffness management Inability 
to adapt to resource changing. 
Not for 90% croatian eet- 
licence only for for srdelara.
Signicantly increased discard 
(landing obligation). De minims 
-elimination. Loss of food 
availability.

Potential shifting 
towards other 
underexploited 
resources. Not for 90% 
croatian eet- licence 
only for for srdelara. 
Increase of Spawning 
Stock Biomass

National and transboundary 
contrasts between shing eets. 
Important increase of discard of 
sardines, and dramatical increase 
of discard of anchovies implies 
additional reduction of catch of 
anchovies to achieve MSY or a 
proxy. In case of severe reduction 
-> Offer pressure to higher value 
markets ( fresh market) -and in 
combination with anchovies - 
consequent collapse of Adriatic 
eet. Rural area depopulation.

Daily quotas 
by vessel

Easy control of catches 
Ability to adapt to 
resource changing.

Need for agreement between 
shermen. Concentration of the 
catch to reduced market (need 
to obtain economy of shing 
boat) and signicantly increased 
discard (landing obligation). De 
minims -elimination. Reduction 
of food availability. In Croatia 
-missing of coastal infrastructure 
to obtain control measures. 
Increase of discard.

Control of market prices Importing from other markets.
National and transboundary 
contrasts between shing eets. 
Important increase of discard of 
sardines, and dramatical increase 
of discard of anchovies implies 
additional reduction of catch 
of anchovies to achieve MSY 
or a proxy. In case of severe 
reduction -> Offer pressure to 
higher value markets ( fresh 
market) -and in combination 
with anchovies - consequent 
collapse of Adriatic eet. Rural 
area depopulation. Difficult to 
estimate catchesMinimum

Minimum 
landin size

Protection of juveniles Increase of discard (landing 
obligation)

Increase of Spawning 
Stock Biomass

Catching undersized sh cohort

Increase of 
Mesh size

Protection of juveniles 
Energy saving (pt) 
Higher catch value

Reduction of the amount of 
catch Lost of some species. Fish 
quality decrease (gillnetting)

Increase of Spawning 
Stock Biomass

Uncertainty on survival rates 
(unaccounted mortality) Causes 
that increased natural mortality 
Only for pt

Fleet 
capacity 
reduction

Reduction of shing 
pressure.Reduction of 
the amount of catch

Decrease of work opportunities 
for shermen

Increase biomass of 
stocks

Social conicts.
Reduction of adding value 
industry – depopulation of 
rural areas. Reduction of food 
availability.

Limited 
number of 
shing days 
per year

Reduction of shing 
pressure Possibility 
to choose the shing 
days

Potential shifting towards other 
overexploited resources. 
(Not for croatian ps eet)

Increase biomass 
of stocks; Potential 
shifting towards 
other underexploited 
resources. (Not for 
croatian ps eet)

Reduction of food availability. 
Impaired shing boat economy

Temporal 
closure

Protection of juveniles 
during recruitment 
or spawners during 
spawning period

Temporary reduction of the 
catch in terms of economic 
returns It does not consider the 
different characteristics of the 
vessels

Increase recruitment 
and/or maintain 
spawning stock biomass

Spatial 
closure

Protection of specic 
areas (e.g. nurseries 
and/or spawning 
grounds)

Potential shifting towards other 
shing areas. pressure on actual 
spawning stock biomass in other 
areas

Increase recruitment Conicts among different metiers 
sharing the same shing area

Temporal 
and spatial 
closure 
(selectivity 
tool)

Reduction of shing 
pressure. Protection 
of smaller size parts of 
population enhancig 
growth of population

Reduction of the amount of 
catch

Increase of Spawning 
Stock Biomass

Reduction of food availability.

Ciljana 
vrsta

Ribolovna 
oprema

Mjera Snaga Slabosti Mogućnosti Prijetnje

Srdela

Inćun

Koća

Mreža

Ukupni 
dozvoljeni 
ulov

Jednostavna 
kontrola 
ulova

Prelazak na druge 
preizlovljene resurse, 
kruto upravljanje, 
nemogućnost 
prilagodbe na 
promjenu resursa, 
de minimis 
eliminacija, otežana 
dostupnost hrane

Prelazak na 
druge premalo 
korištene  
resurse, pov-
ećanje biomase 
mrijesta

Nacionalni i pre-
kogranični kontrasti 
između ribolovnih 
flota, važan porast 
odbacivanja srdele i in-
ćuna implicira dodatno 
smanjenje ulova inću-
na, u slučaju značajnog 
smanjenja, ponuditi 
tržištu više vrijednosti 
-tržištu svježe ribe - 
propast jadranske flote 
-depopulacija ruralnih 
područja

Dozvoljeni 
ulov po 
brodu

Jednostavna 
kontrola 
ulova, 
mogućnost 
prilagodbe 
na promjenu 
resursa.

Potreba dogovora 
među ribarima, 
koncentracija 
ulova na ograničeno 
tržište, de minimis 
eliminacija, smanjena 
dostupnost  hrane, 
u HR - nedostatak 
infrastrukture za 
kontrolne mjere 

Kontrola cijena 
na tržištu

Uvoz s drugih tržišta, 
kontrasti među flotama, 
važan porast odba-
civanja srdele i inćuna 
implicira dodatno 
smanjenje ulova inću-
na, u slučaju značajnog 
smanjenja, ponuditi 
tržištu više vrijednos-
ti-tržištu svježe ribe - 
propast jadranske flote 
-depopulacija ruralnih 
područja, teško proci-
jeniti minimalni ulov

Minimalna 
veličina 
ulovljene 
jedinke

Zaštita mlađi Povećanje količine 
otpada

Povećanje 
biomase 
mrijesta

Izlov premalenih 
primjeraka

Povećanje 
oka mreže

Zaštita mlađi, 
štednja 
energije, veća 
vrijednost 
ulova

Smanjenje količine 
ulova, gubitak nekih 
vrsta, smanjenje 
kvalitete ulova

Povećanje 
biomase 
mrijesta

Nesigurnost stope 
preživljavanja, uzroci 
povećanog prirodnog 
mortaliteta

Smanjenje 
kapaciteta 
flote

Smanjenje 
ribolovnog 
pritiska, 
smanjenje 
ulova

Smanjene mogućnos-
ti rada za ribare

Povećanje 
biomase 
mrijesta

Društveni konflikti, 
smanjenje dodane 
vrijednosti u industriji 
- depopulacija ruralnih 
područja, smanjena 
dostupnost hrane

Ograničen 
broj ribo-
lovnih dana 
u godini

Smanjenje 
ribolovnog 
pritiska, 
mogućnost 
odabira ribo-
lovnih dana

Prelazak na preizlov-
ljene vrste

Povećana 
biomasa mri-
jesta, prijelaz 
na nedovoljno 
iskorištene vrste

Smanjena dostupnost 
hrane, narušeno ribar-
sko gospodarstvo

Privremeni 
lovostaj

Zaštita mlađi  
tijekom perio-
da mrijesta

Privremeno smanjen-
je ulova

Održanje 
biomase mlađi

Prostorni 
lovostaj

Zaštita 
određenih 
područja 
-mrijestilišta

Prijelaz na druga 
ribolovna područja

Povećana 
regrutacija

Konflikti između 
dionika istog ribarskog 
prostora

Vremenski 
i prostorni 
lovostaj

Smanjenje 
ribolovnog 
pritiska, 
zaštita malih 
jedinki i pot-
icanje rasta 
populacije

Smanjenje količine 
ulova

Povećanje 
biomase mlađi

Smanjena dostupnost 
hrane

Tabela 1. SWOT analiza primjenjena na malu plavu ribu
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Target species Fishing gear Measure Strengths Weaknesses Opportunities Threats
Red mullet 
(Mullus barbatus)

Bottom trawl 
(bt)

Set nets (sn)

Total Allowable 
Catch (TAC)

Easy control catches Potential shifting 
towards other 
overexploited 
resources. (Not for 
croatian ps eet)

Potential shifting 
towards other 
underexploited 
resources

National and 
transboundary 
contrasts between 
shing eets

Daily quotas by 
vessel

Easy control cathes Control of market 
prices

Minimum landing 
size

Protection of 
juveniles

Increase of discard Increase of 
Spawning Stock 
Biomass

Increase of Mesh 
size

Protection of 
juveniles

reduction of the 
ampunt of catch

Increase of 
Spawning Stock 
Biomass

Uncertanty on 
survival rates 
(unaccounted mo-
rality) (bt)

Fleet capacity 
reduction

Reduction of shing 
pressure

Decrease of work 
opportunities for 
shermen

Increase biomass of 
stocks

Social conicts

Limited number 
of shing days per 
year

Reduction of shing 
pressure

Potential shifting 
towards other 
overexploited 
resources

Increase biomass 
of stocks; 
Potential shifting 
towards other 
underexploited 
resources

Temporal closure Protection of 
juveniles during 
recruitment or 
spawners during 
spawning period

Temporary reduction 
of the catch in terms 
of economic returns

Increase 
recruitment and/or 
maintain spawning 
stock biomass

Spatial closure Protection of specic 
areas (e.g. nurseries 
and/or spawning 
grounds)

Potential shifting 
towards other shing 
grounds

Increase 
recruitment and/or 
maintain spawning 
stock biomass

Conicts among 
different metiers 
sharing the same 
shing area

Figure 2. SWOT analysis applied to red mulletTabela 2. SWOT analiza primjenjena na trlje

Ciljana 
vrsta

Ribolovna 
oprema

Mjera Snaga Slabosti Mogućnosti Prijetnje

Trlja Pridnene 
mreže 
(koće)

Stajaće 
meže

Ukupni 
dozvoljeni 
ulov

Jednostavna 
kontrola 
ulova

Moguć prelazak na 
druge preizlovljene 
vrsta (ne za hrvatsku 
flotu)

Moguć prelazak 
na druge 
neizlovljene 
vrsta

Kontrasti među 
flotama- nacionalni i 
prekogranični

Dnevne 
kvote po 
plovilu

Jednostavna 
kontrola 
ulova

Kontrola cijena 
na tržištu

Minimalna 
veličina za 
ulov

Zaštita mlađi Povećanje otpada Povećanje 
biomase 
mrijesta

Povećanje 
oka mreže

Zaštita mlađi Povećanje 
biomase 
mrijesta

Nesigurna stopa 
preživljavanja

Smanjenje 
kapaciteta 
flote

Smanjenje 
pritiska ribara

Smanjene mogućnos-
ti rada za ribare

Povećanje 
biomase vrste

Društveni konflikti

Ograničen 
broj dana 
za izlov

Smanjenje 
pritiska ribara

Moguć prelazak na 
druge preizlovljene 
vrsta

Povećanje 
biomase vrste; 
Moguć prelazak 
na druge 
preizlovljene 
vrsta

Vremenski 
lovostaj

Zaštita malđi 
tijekom 
mriještenja

Privremeno smanjen 
ulov (ekonomski 
efekti)

Povećanje 
biomase vrste i 
mrijesta

Prostorni 
lovostaj

Zaštita pojed-
inih područja

Moguć prijelaz na 
druga ribolovna 
područja

Povećanje 
biomase vrste i 
mrijesta

Konflikti među 
ribarima na istom 
području
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Chapter 5

WP 5.3 - Application of local management plans
Emilia Romagna region

Guidelines for co-management protocols 
The drafts of local protocols of co-management between the project 
partners and organizations of producers or specic associations should 
comply with the following guidelines and contents and should be in 
accordance with the recommendations provided by the cross-border 
model:

 Outline of the biology of the species 
 Breeding grounds, nursery areas and diffusion areas
 Fishing Systems adopted
 Type of boats and general characteristics of the eet
 Productions
 Market prices
 Information on the main parameters useful for assessing resour-

ces: recruitment, biomass, mortality
 Information on the methods used to estimate the assessment pa-

rameters of the resource 
 The main management measures currently in force in the areas 

of the partners
 The management measures proposed within the project, to be 

submitted to the operators
 Management measures that have emerged as a result of the di-

scussion with the operators

As an example, please nd, attached, a draft of the management 
protocol to be completed with latest updates of management proposals 
developed in the context of WP 5.2 and of the measures that have come 
up as a result of the discussion with the operators.

Proposed draft 
Preamble
It has long been understood that the abundance of sh stocks is not 
limitless, but that it also depends on the human being’s ability to 
adopt management systems that can adapt catches to the of renewal 
of shing species.
In order to facilitate this process, methods of investigation have been 
progressively implemented. These methods were aimed at evaluating 
the availability of resources and mathematical models that, starting 
from a series of preliminary information, intended to predict the 

WP 5.3 - Primjena lokalnih planova upravljanja

Regija Emilia-Romagna 

Smjernice za protokole zajedničkog upravljanja
Nacrti lokalnih protokola suradnje u upravljanju između projektnih 
partnera i organizacija proizvođača ili određenih udruga trebaju 
biti u skladu sa sljedećim smjernicama i sadržajima te bi trebali biti 
u skladu s preporukama koje se nalaze u prekograničnom modelu:

•	 pregled biologije vrste
•	 područja razmnožavanja i područja širenja vrste
•	 usvojeni sustavi ribarenja
•	 vrsta plovila i opće karakteristike flote
•	 proizvodi
•	 tržišne cijene
•	 informacije o glavnim parametrima koji su korisni za proc-

jenu resursa: zapošljavanje, biomasa i smrtnost
•	 informacije o glavnim parametrima za procjenu resursa
•	 glavne mjere upravljanja trenutačno na snazi ​​u područjima 

partnera
•	 mjere upravljanja predložene u okviru projekta kako bi se 

dostavile operativcima
•	 mjere upravljanja koje su nastale kao rezultat rasprave s op-

erativcima

Kao primjer u prilogu ćete pronaći nacrt upravljačkog protokola 
koji će se dopuniti najnovijim promjenama razvijenim u kontekstu 
WP 5.2 mjera koje su rezultat razgovora s operativcima.

Predloženi nacrt
Uvod
Odavno je poznato kako obilje zaliha ribe nije neograničeno te da 
ovisi o ljudima i njihovoj sposobnosti da usvoje sustave upravljanja 
koji se mogu prilagoditi održivom lovu ribolovnih vrsta. 
Kako bi se olakšao taj proces, postupno su se počele provoditi 
metode istraživanja. Ove metode su bile usmjerene na vrjednovan-
je dostupnosti resursa i matematičke modele koji, polazeći od niza 
preliminarnih podataka, pokušavaju predvidjeti učinke ribolova na 
vrste ribe. To znači da je, kako bi imali pouzdane modele, potrebno 
imati duboko razumijevanje okruženja u kojem se radi, ciljanih vrs-

Poglavlje 5
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Models for a sustainable management of the Adriatic shery (WP 5)

effects shing has on the species shed. This implies that in order 
to have reliable models, one must have a deep understanding of the 
environment in which one operates, of the target species and of their 
complex interactions between the environment and external factors, 
including the action of the human being.
This Protocol springs from the need to raise awareness among the 
shing operators of the Adriatic basin, so that they are encouraged to 
adopt sustainable methods of capture, thus reconciling the protection 
of resources and the environment with the economic and social aspect 
of shing. This goal cannot be achieved if a participatory attitude is not 
adopted, participation that compares the experiences and knowledge 
of the institutions, research and shermen, after which, each of these 
takes on the commitment to act according to the guidelines agreed on.

Species subject of management models
Among the species that emerged from various meetings between the 
technical references of the various partners participating in the project 
the following are included:

o - Anchovy (Engraulis encrasicolus)
o - Sardine (Sardina pilchardus)
o - Red mullet (Mullus barbatus)

The principles that have led to the choice of these species are related to 
the fact that they are shared by the two shores of the Adriatic.

Summary information on small pelagic sheries in the Adriatic 
In the Adriatic, anchovies and sardines are shed by seiners and 
pelagic trawlers (steering wheel), belonging to Italy, Croatia and 
Slovenia. Fishing takes place all year round.
In Italy, the pelagic trawlers do not sail in August, while in Croatia 
purse seining goes from 15th December  to 15th January . Exploitation is 
based on all the age groups from 0 to 4+.
Fishing for small Italian pelagics focuses primarily on anchovies, 
sardines while in the Croatian catches sardines represent the bulk of 
the total catch.
The Italian eet active in the Adriatic Sea in 2013 consisted of 132 
vessels, pelagic trawlers (66 pairs) and 35 purse seiners, with the rst 
being predominant in terms of shing effort over the latter.
Croatia small pelagics (sardines in particular) are caught by purse 
seiners (204 boats).
In 2013 Slovenia had four purse seine shing vessels.

ta i njihove složene interakcije između okoliša i vanjskih čimbenika, 
uključujući ljudsko djelovanje. Ovaj Protokol izvire iz potrebe po-
dizanja svijesti među ribolovnim operativcima jadranskog bazena, 
tako da ih se potiče da usvoje održive metode lova, čime se pomirila 
zaštita resursa i okoliša s ekonomskog i socijalnog aspekta ribolova. 
Taj se cilj ne može postići ako stajalište sudionika nije usvojeno, 
potrebna su sudjelovanja gdje se uspoređuju iskustva i znanja in-
stitucija, istraživanja ribara, nakon čega svaki od sudionika preuzi-
ma obvezu da djeluje u skladu s dogovorenim smjernicama.

Vrste koje su predmet modela upravljanja
Vrste koje su iznjedrene iz raznih sastanaka i tehničkih preporuka 
različitih partnera, sudionika u projektu su:

o - inćun (Engraulis encrasicolus)
o - srdela (Sardina pilchardus)
o - trlja blatarica (Mullus barbatus).

Principi koji su doveli do odabira ovih vrsta, odnose se na činjenicu 
da ih dijele obje obale Jadrana.

Sažete informacije o lovu male plave ribe u Jadranu 
U Jadranu se inćuni i srdele love plivaricama i pelagičkim koćama, 
koje pripadaju Italiji, Hrvatskoj i Sloveniji. Ribolov se odvija tijekom 
cijele godine. 
U Italiji pelagičke koće ne love u kolovozu, dok u Hrvatskoj pli-
varice miruju od 15. prosinca do 15. siječnja. Iskorištavanje se temel-
ji na svim dobnih skupinama, od 0 do 4+. 
Ribolov se za talijanske pelagičke koće fokusira prvenstveno na in-
ćune, dok u hrvatskom ulovu srdele predstavljaju većinu. 
Talijanska flota aktivna na Jadranu u 2013. godini sastojala se od 
132 broda, 66 pelagičkih koća i 35 plivarica, s tim da ove prve pre-
vladavaju u smislu ulova. Hrvatski ulov pelagičke ribe (posebno 
srdela) je dominantno uhvaćen plivaricama (204 broda). 
U 2013. godini Slovenija je imala četiri plivarice.  

Modeli za održivo upravljanje ribarstvom na Jadranu (WP 5)
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Current main management measures for small pelagic
In 2012, the General Fisheries Commission for the Mediterranean 
(GFCM) established a multi-annual management plan for small 
pelagic species in the Adriatic Sea.
Italy has, for years, been applying a general regulation on shing 
gear and since 1988 a suspension (lasting about one month) of shing 
activities with pelagic trawlers and purse seiners in the summer.
In Croatia, in 2013, a management plan for purse seine shing  called 
“srdelara” was approved. The boats with Croatian seiners observe a 
standstill period from 15th December to 15th January.

SWOT analysis for the possible management measures for anchovies 
and sardines (steering gear and purse seine)
On the basis of the key elements that have been identied, such as the 
spatial distribution of priority habitats, catch data, stock assessment, 
survey data and market prices, we can conclude that the sardine stock 
could be exploited in a more rational way, also by taking into account 
the following management measures:

Trenutačne glavne mjere upravljanja za sitnu plavu ribu.
Opća komisija za ribarstvo u Sredozemlju (GFCM) uspostavila je 
2012. godine višegodišnji plan upravljanja za male pelagične vrste 
u Jadranu. 
Italija je godinama primjenjivala opći propis o ribolovnoj opremi i 
od 1988. lovostaj (traje oko mjesec dana) ribolovne aktivnosti koćari-
cama i plivaricama u ljetnim mjesecima. U Hrvatskoj je u 2013. god-
ini usvojen Plan upravljanja za ribolov plivaricama pod nazivom 
“Srdelara”. Brodovi s hrvatskim plivaricama poštuju razdoblje 
mirovanja od 15. prosinca do 15. siječnja.

SWOT analiza mogućih mjera upravljanja za inćune i srdele 
(koćarice i plivarice)
Na temelju ključnih elemenata koji su identificirani, kao što su pros-
torni raspored prioritetnih staništa, podatci o ulovu, procjene za-
liha, podatci iz istraživanja i tržišne cijene, možemo zaključiti da 
se srdela može iskoristiti na racionalniji način, uzimajući u obzir 
sljedeće mjere upravljanja:
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Current main management measures for small pelagic
In 2012, the General Fisheries Commission for the Mediterranean 
(GFCM) established a multi-annual management plan for small 
pelagic species in the Adriatic Sea.
Italy has, for years, been applying a general regulation on shing 
gear and since 1988 a suspension (lasting about one month) of shing 
activities with pelagic trawlers and purse seiners in the summer.
In Croatia, in 2013, a management plan for purse seine shing  called 
“srdelara” was approved. The boats with Croatian seiners observe a 
standstill period from 15th December to 15th January.

SWOT analysis for the possible management measures for anchovies 
and sardines (steering gear and purse seine)
On the basis of the key elements that have been identied, such as the 
spatial distribution of priority habitats, catch data, stock assessment, 
survey data and market prices, we can conclude that the sardine stock 
could be exploited in a more rational way, also by taking into account 
the following management measures:

Poglavlje 5
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- Synchronizing the beginning and the end of the seasonal shing 
ban, at least in the Adriatic compartments in Italy;

- Trawling ban in the coastal area where most of the recruits 
group together; considering the particular geomorphology of the 
Adriatic sea, it would be appropriate to consider the bathymetry 
limits (for example, banning trawling within the bathymetry 
of 20 m) rather than the distance  from the coast (for example, 
banning trawling within 6 nm from the coast).

Summary information on red mullet (Mullus barbatus) shing in 
the Adriatic Sea 
In the Adriatic, mullets are mainly caught with dragnets. Small 
quantities are captured with xed gear (trammel nets and gillnets). 
Italian catches were in excess of 3,000 tons during the years 2006-2009, 
then they started to decline, reaching a low in 2012 with less than 2,000 
t. Croatian catches remain below 1,000 tons for the entire historical 
series, except in 2011 and 2012, years in which they shift to higher 
values. The Italian shing effort has been decreasing since 2010, while 
catches per unit effort (CPUE) uctuate without a clear trend from 
2008 to 2013.
The waste data for the Italian eet are available for the years 2010-2012 
and highlight a portion of waste  between 9 and 30%. The total length 
of waste ranged from 4 to 16 cm. The amount of waste from Croatian 
trawling is negligible and it is due to the fact that the minimum size of 
the catch is bigger than the minimum amount allowed to be unloaded 
(there are no juveniles in the catches).

Current main management measures for trawling
The Italian eet in 2011-2012 banned trawling for 45 days in late 
summer. Before 2011 the ban lasted 30 days in the summer.
Minimum landing sizes: EC Regulation 1967/2006 dened 11 cm TL as 
a minimum legal unloading size for mullet.
Along the Croatian coast trawling is regulated mainly by space and 
time measures, and about 1/3 of the territorial sea is closed to trawling 
all year round. Even for most of the inland sea trawling  is banned for 
six months.

SWOT analysis of possible management measures (Bottom trawling 
and nets)
Based on the key elements that have been identied, such as the 
spatial distribution of priority habitats, catch data, stock assessments, 

- usklađivanje početka i kraja sezonske zabrane ribolova, barem 
u jadranskim dijelovima u Italiji
- zabrana koćarenja u priobalju, gdje se većina mlađi grupira 
zajedno; uzimajući u obzir osobitu geomorfologiju Jadranskog 
mora, bilo bi primjereno razmotriti granice dubina (primjerice, 
zabrana koćarenja na dubini od 20 m), a ne na udaljenosti od 
obale (na primjer, zabrane koćarenja unutar 6 nm od obale). 

Sažetak informacija o ribolovu trlje blatarice (Mullus barbatus) u 
Jadranskom moru
U Jadranu se trlje uglavnom love mrežama potezačama. Male ko-
ličine ulove se fiksnom opremom (ribarska mreža - popona i mreža 
stajaćica). Talijanski ulov je veći od 3000 tona u godinama 2006. 
-2009., onda je počeo opadati, dosegnuvši najnižu razinu u 2012. 
s manje od 2000 t. Hrvatski ulov ostaje ispod 1000 tona za cijeli taj 
period, osim u 2011. i 2012. godini u kojoj su ostvarili pomak na 
više vrijednosti. Talijanski ribolovni napor opada od 2010. godine, 
a ulov po brodu (CPUE) mijenja se bez jasnog trenda od 2008. do 
2013. godine. 
Podatci otpada za talijansku flotu su dostupni za razdoblje 2010. 
- 2012. i ističu dio otpada između 9 i 30 %. Ukupna duljina ot-
padne ribe je u rasponu od 4 do 16 cm. Količina otpada iz hrvat-
skog koćarenja je zanemariva i to je zbog činjenice da je minimalna 
veličina ulova veća od minimalne dopuštene veličine. (Nema ulova 
mlađi).

Trenutačne glavne mjere upravljanja za koćarenje
Talijanska flota u razdoblju 2011. - 2012. imala je zabranu koćarenja 
45 dana u kasno ljeto. 
Prije 2011. godine zabrana je trajala 30 dana u ljetnim mjesecima. 
Uredba Vijeća (EZ) br. 1967/2006 definirala je 11 cm kao minimalnu 
zakonsku veličinu ulova za trlju. 
Duž hrvatske obale koćarenje je uređeno prvenstveno prostornim 
i vremenskim mjerama, a oko 1/3 teritorijalnog mora je zatvorena 
za koćarenje tijekom cijele godine. Čak i za većinu unutarnjeg mora 
vrijedi zabrana koćarenje za šest mjeseci u godini.

SWOT analiza mogućih mjera upravljanja (pridneno koćarenje i 
mreže)
Na temelju ključnih elemenata koji su identificirani, kao što su pros-
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survey data and market prices, we can come to the conclusion  that 
the stock of mullet could be exploited more rationally if the following 
management measures were to be taken into account:

- Extension of the seasonal shing ban to the months of September-
October to protect the small individuals, to prevent an increase 
in overshing and to maintain prices at a higher level;

- Increase supervision on sack circumference (the circumference 
of the rear of the trawler must not be less than the circumference 
of the front end loads) and of the wire diameter (<6 mm; Reg EC 
1967/2006);

- A ban on trawling for large boats (loa> 18m) within the range 
of 6 NM two months before and two months after the seasonal 
shing ban;

- Synchronize the shing season, at least in Italy, where the areas 
 in the north (Trieste-Rimini, late July - early September) and in 
the south (Pesaro-Bari, in early August - mid September) stop at 
different times.

torni raspored prioritetnih staništa, podatci o ulovu, procjene fon-
da, istraživanja i tržišne cijene, možemo zaključiti da se trlja  može 
racionalnije koristiti ako se sljedeće mjere upravljanja uzmu u obzir: 

- proširenje sezonske ribolovne zabrane na mjesece rujan i listo-
pad kako bi zaštitili male jedinke, sprječavanje povećanja izlova i 
držanje cijene na višoj razini 
- povećanje nadzora nad veličinom mreža (opseg stražnjeg dijela 
koćarske mreže ne smije biti manji od opsega prednjeg kraja) i 
promjera oka (< 6 mm; Reg. (EK) br. 1967/2006)
- zabrana koćarenja za velike brodove (LOA > 18 m) u području 
6 nm dva mjeseca prije i dva mjeseca nakon sezonske ribolovne 
zabrane
- sinkroniziranje ribolovne sezone, barem u Italiji, gdje imaju lo-
vostaj u različito vrijeme (na sjeveru, Trst - Rimini, imaju lovostaj 
potkraj srpnja - početkom rujna, a na jugu, Pesaro - Bari, počet-
kom kolovoza - sredinom rujna).

Poglavlje 5
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WP 5 - Establishment of an Producers Organization
Introduction
Operational Programme for Maritime Affairs and Fisheries of the 
Republic of Croatian for the programming period 2014-2020, as one 
of the weaknesses in the eld of sheries states the lack of producer 
organizations. One of the targets of the Operational Program, the Priority 
5 is the establishment of 5 producer organizations by 2023. The aid 
for producer organizations from the Operational Programme is aimed 
precisely at the implementation of plans of production and marketing, 
by which it is planned to promote the competitive restructuring of 
the sheries and aquaculture sector and exploitation of the signicant 
potential for marketing of high-quality shery products.
The objectives of the Producers Organization are: promoting 
sustainable shing activities of their members, reducing or avoiding 
unwanted catches, to establish traceability of products for the market 
and contributing to the removal of illegal, unreported and unregulated 
shing.
Implementation of the EcoSea project began by taking place in an 
environment where remarkable scientic basis were already started 
or made for management plans for the Croatian territorial sea as well 
as for the zone GSA 17.  That base is the foundation of this project. To 
create the model, specic for members of cooperatives or producer 
organizations, it was necessary to collect data referring to the eet of 
the cooperative members.

Preparations for the selection of project partners
In April 2014, Zadar County has begun the procurement process in the 
context of work package 5 in which  the introduction of a representative 
shing cooperative into  the organization of the producers of shing 
small pelagic sh was planned. Establishing a model for founding  the 
Producers  Organization (PO) in the Adriatic Sea for catching pelagic 
sh is based on the objectives of producer organizations  specied in the 
Regulation of the European Parliament and the Council (1379/2013).
At the time of starting the Terms of Reference there was no 
regulation on producer organizations in sheries and aquaculture 
and interprofessional organizations. At that time the regulation 
was being created, and the Minister has conrmed it on   April 
15, 2015. The Regulation prescribes the criteria for recognition of 
producer organizations in the Republic of Croatia and it ensures the 
implementation of the above Regulation.
In order to establish the producers’ organization, we conducted the 

WP 5. Uspostava organizacije proizvođača

Uvod
SWOT analiza Operativnog programa za pomorstvo i ribarstvo 
Republike Hrvatske za programsko razdoblje 2014. - 2020., koja je 
izrađena u listopadu 2015 godine, kao jednu od slabosti u području 
marikulture navodi nepostojanje Organizacije proizvođača. Jedan od 
ciljeva Operativnog programa, kroz 5. Prioriteta, jest uspostava 5 
organizacija proizvođača do 2023. godine. Potpore za organizaci-
je proizvođača iz Operativnog programa usmjerene su upravo na 
provođenje planova proizvodnje i trženja čime se planira promo-
virati konkurentno restrukturiranje sektora ribarstva i akvakulture 
te iskorištavanje značajnog potencijala za trženje visoko kvalitetnih 
proizvoda ribarstva.
Ciljevi Organizacije proizvođača su promicanje održivih ribolovnih 
aktivnosti svojih članova, smanjenje ili izbjegavanje neželjenog ulo-
va, uspostava sljedivosti proizvoda za tržište i davanje doprinosa 
uklanjanju nezakonitog, neprijavljenog i nereguliranog ribarstva.
Provedba projekta EcoSea počela se odvijati u okruženju u kojem 
su već pokrenute ili napravljene zavidne znanstvene podloge za 
planove upravljanja za teritorijalno more Republike Hrvatske kao 
i za zonu GSA 17. Izrađene podloge su temelj ovog projekta. Za iz-
radu modela, specifičnog za članove zadruge, odnosno organizacije 
proizvođača, potrebno je bilo sakupiti podatke koji se odnose na 
flotu članova zadruge.

Predradnje za odabir suradnika na projektu
U travnju 2014. godine Zadarska županija je započela proces na-
bave u okviru Radnog paketa 5 u kojem je planirano uvođenje 
reprezentativne ribarske zadruge u organizaciju proizvođača u ri-
bolovu sitne plave ribe. Uspostava modela za osnivanje organizacije 
proizvođača za Jadransko more za ulov sitne plave ribe se temelji 
na ciljevima organizacija proizvođača (OP) zadanim u Uredbi Eu-
ropskog parlamenta i Vijeća (1379/2013). 
U trenutku pokretanja Projektnog zadatka nije postojao Pravilnik 
o organizacijama proizvođača u ribarstvu te akvakulturi i međus-
trukovnim organizacijama. U to vrijeme Pravilnik je bio u izradi, a 
ministar ga je potvrdio tek 15. travnja 2015. godine. Pravilnik prop-
isuje kriterije priznavanja Organizacije proizvođača u Republici Hr-
vatskoj i njime se osigurava provedba gore navedenih Uredbi. 
U svrhu uspostave Organizacije proizvođača proveli smo nabavu 
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procurement of services of two experts; one in the eld of marine 
biology and the other, a sheries expert, while the cooperative Omega 
3 with its ownership structure was the only one to satisfy the needs 
of the project and therefore it was not necessary to carry out the 
procurement, but it was enough for them to express the interest in 
joining the project.
The backbone of the above Work Package was shing cooperative 
which would provide logistics to collect the necessary data on shing 
effort, the eet, the rst sale and collect samples from the catch 
processed by an expert in marine biology. The overall project task 
was conducted by an independent expert in sheries, step by step in 
the way to educate members to participate in making fundamental 
decisions for the future organization of producers, He also to needed 
prepare the documents necessary for the establishment of producer 
organizations. The specic tasks and goals for sheries expert were:

1. To educate shermen on the establishment of producer organi-
zations in the sheries

2. To develop a model for the sustainable exploitation of resources 
of small pelagic sh through  the management of shing activi-
ties and marketing of sheries products in the context of their 
own producer organizations in accordance with the Common Fi-
sheries Policy and the Common Market Organization in the EU 
sheries.

3. To develop a comprehensive documentation for recognition and 
registration of shermen - cooperatives that catches small pela-
gic sh in the Organization of Producers

4. To prepare a proposal for the recognition of producer organiza-
tions for catching small pelagic sh

Before starting the data collection, the expert in marine biology held 
a workshop with the shermen who were involved in collecting and 
delivering samples. Fishermen were educated how to take samples 
and prepare them for delivery for measurement and analysis.
The collected data is processed and compared with the data used for 
the preparation of management plans, as well as data statistics that we 
received from the Ministry of Agriculture. Based on the analysis and 
comparison of data, the independent expert on sheries proposed a 
model for the management of sustainable shing in the framework of 
the Producer Organizations.
The following results were obtained:

1. The analysis of the data on the eet, shing effort and catch 

Poglavlje 5

usluga dvaju stručnjaka; jednog iz područja biologije mora i drugog 
stručnjaka za ribarstvo dok je Zadruga Omega 3 svojom vlasničkom 
strukturom jedina zadovoljavala potrebe Projekta te za nju nije bilo 
potrebno provoditi nabavu, već je bio dovoljno iskazati interes za 
ulazak u Projekt.
Okosnica navedenog Radnog paketa bila je ribarska zadruga koja 
je osigurala logistiku za prikupljanje potrebnih podataka o ribo-
lovnom naporu, floti, prvoj prodaji te je prikupljala uzorke iz ulova 
koje je obradila stručnjakinja za biologiju mora. Cjelokupni pro-
jektni zadatak vodio je nezavisni stručnjak za ribarstvo i to korak 
po korak, na način da se članovi educiraju i sudjeluju u donošenju 
temeljnih odluka za buduću Organizaciju proizvođača, a on je tre-
bao izradi i dokumente potrebne za osnivanje Organizacije proiz-
vođača. Konkretni zadatci, odnosno ciljevi stručnjaka za ribarstvo 
bili su:
1.	 educirati ribare za uspostavu organizacije proizvođača u 

ribarstvu
2.	 izraditi model za održivo iskorištavanje resursa sitne plave 

ribe kroz upravljanje ribolovnim aktivnostima i trženje proiz-
vodima ribarstva u okviru vlastite Organizacije proizvođača 
sukladno Zajedničkoj ribarstvenoj politici i Zajedničkoj organ-
izaciji tržišta u ribarstvu EU 

3.	 izraditi cjelovitu dokumentaciju za prepoznavanje, odnosno 
registraciju ribara - zadruge koja lovi sitnu plavu ribu u Or-
ganizaciji proizvođača

4.	 izraditi prijedlog za prepoznavanje Organizacije proizvođača 
za ulov sitne plave ribe.

Prije pokretanja prikupljanja podataka, stručnjakinja za biologiju 
mora održala je radionicu s ribarima koji su bili uključeni u prikupl-
janje i dostavu uzoraka. Ribare je educirala kako pravilno uzimati 
uzorke i pripremati ih za dostavu na mjerenja i analizu. 
Prikupljeni podatci su se obradili i usporedili s podatcima koji su 
korišteni za izradu planova upravljanja, kao i s podatcima statis-
tike koje nam je dostavilo Ministarstvo poljoprivrede. Na temel-
ju analize i usporedbe podataka nezavisni stručnjak za ribarstvo 
predložio je model za upravljanje održivim ribolovom u okviru 
mogućnosti Organizacije proizvođača.
Dobiveni su sljedeći rezultati:
1.	 Napravljena je analiza podataka o floti, ribolovnom naporu 
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characteristics of the shing cooperative and comparison with 
the national equivalent

2. The education of members of the shing cooperative was 
conducted to accept the rules and framework for the recognition 
of the Producer Organization 

3. The necessary documentation for recognition of the shing 
cooperative in the Producer Organization was made

A model for the management of shing small pelagic sh for the 
Producer Organizationwas made
With this step, particularly based on their own enthusiasm and 
recognition of prosperity, shermen of Fishermen’s Cooperative 
Omega 3 backed by expert guidance through the project EcoSea 
received the decision of the Ministry of Agriculture on October 
23, 2015., by which the shing cooperative Omega 3 from Kali is 
recognized as the rst Producer Organization in the Croatian sheries 
titled Fishermen Cooperative Omega 3 - Organization of Producers, 
shortened to O3OP.
Zadar County has wholeheartedly followed this process, a Directorate 
of Fisheries of the Ministry of Agriculture has, based on of all 
professional background, provided the recognition to the cooperative 
Omega 3 for long-term effort. In this case, in the ability to support the 
management a very positive synergy between the state administration 
and shermen was seen, and the state was actively encouraging this 
association from the very beginning as a model for a better position of 
shermen.

Establishment of the Organization of Producers
The process of identifying the organized shermen into the Producer 
Organization (PO) has a starting point in the legal entity of organized 
shermen. The selected Fishermen’s Cooperative “Omega 3” has a 
tradition, production capacity and entrepreneurial initiative necessary 
for the development of a pilot project to recognize the Fishermen’s 
Cooperative in the OP. The process of recognition is supported 
by the legislative framework of the European Community (EC) 
and the Republic of Croatia (REG. (EU) No 1379/2013; REG. (EU) 
No 1380/2013; REG. (EU) No 1418/2013; REG. ( EU) No 1419/2013; 
Comm. Rec. 2014/117 / EU REG. (EC) No 2508/2000, the marine 
sheries Act ( “Narodne novine” no. 81/2013, 14/2014 and 152/2014) 
Rules on producer organizations in sheries and aquaculture and 
interprofessional organizations. (NN 46/2015).

i karakteristikama ulova u ribolovnoj zadruzi i usporedba s 
nacionalnim ekvivalentom.

2.	 Provedena je edukacija članova ribarske zadruge kako bi pr-
ihvatili pravila i okvire za priznavanje u Organizaciju proiz-
vođača.

3.	 Izrađena je potrebna dokumentacija za priznavanje ribarske 
zadruge u Organizaciju proizvođača.

Izrađen je model za upravljanje ribolovom sitne plave ribe za Or-
ganizaciju proizvođača.
Ovim korakom, ponajviše na osnovi vlastita entuzijazma i pre-
poznavanja boljitka, ribari Ribarske zadruge Omega 3 potpomog-
nuti stručnim vodstvom kroz projekt EcoSea dobili su Rješenje 
Ministarstva poljoprivrede 23. listopada 2015. godine. Njime je 
Ribarska zadruga „Omega 3“ iz Kali priznata kao prva organizacija 
proizvođača u ribarstvu Republike Hrvatske pod nazivom Ribarska 
zadruga „Omega 3“ – organizacija proizvođača,  skraćenim imen-
om nazvana O3OP.
Zadarska županija je zdušno pratila ovaj proces, a Uprava ribarst-
va Ministarstva poljoprivrede je temeljem svih stručnih podloga 
pružila priznanje zadruzi „Omega 3“ za dugogodišnji trud. U ovom 
slučaju u mogućnosti podrške upravljanju iskazana je vrlo pozi-
tivna sinergija između državne administracije i ribara te je država 
aktivno poticala ova udruživanja od samih početaka kao model za 
bolji položaj ribara.

Uspostava Organizacije proizvođača
Proces prepoznavanja organiziranih ribara u organizaciju proiz-
vođača (PO) ima polazište u pravnom entitetu organiziranih ribara. 
Odabrana Ribarska zadruga (RZ) „Omega 3“ ima tradiciju, proiz-
vodni kapacitet i poduzetničku inicijativu potrebnu za izradu 
pokusnog projekta prepoznavanja Ribarske zadruge u PO. Proces 
prepoznavanja ima uporište u zakonodavnom okviru Europske za-
jednice (EZ) i Republike Hrvatske RH (REG. (EU) No 1379/2013; 
REG. (EU) No 1380/2013; REG. (EU) No 1418/2013; REG. (EU) No 
1419/2013; Comm. Rec. 2014/117/EU; REG. (EC) No 2508/2000; 
Zakon o morskom ribarstvu (»Narodne novine« br. 81/2013, 14/2014 
i 152/2014); Pravilnik o organizacijama proizvođača u ribarstvu i 
akvakulturi i međustrukovnim organizacijama („Narodne novine“ 
br. 46/2015).
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Figure 1. The boundaries of the shing sea in Republic of Croatia

Fishermen of shing  cooperative “Omega 3” engaged in shing in 
the geographical limited area (GFCM GSA 17), in the shing waters 
of the Republic of C roatia, which are divided into administrative 
zones. Territorial waters are made of zones A-D, while zones H-K are 
in the ZERP that does not apply to EU member states. This area is a 
somewhat special ecosystem where shing is performed by limited 
and registered eet and where they collected a relatively good data on 
the state of shing resources on both sides of the Adriatic Sea.
 
In recent years, the Adriatic Sea has been the focus for the establishment 
of sustainable management of small pelagic sh. Assessment of stocks 
of sardines and anchovies are carried out in two levels, GFCM and 
European Commission (STECF). A review of preparatory documents 
shows that the estimates of stocks used various scientic methods 
(Acoustic survey, VPA, SAM ...). Reference values   according to which 
we should take management measures have changed from the analysis 
to the analysis which indicates the objective diffi c ulties within the 
methods. Besides, the targeted stocks are under the dominant inuence 
of environmental factors which implies that their situation cannot be 
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of sustainable management of small pelagic sh. Assessment of stocks 
of sardines and anchovies are carried out in two levels, GFCM and 
European Commission (STECF). A review of preparatory documents 
shows that the estimates of stocks used various scientic methods 
(Acoustic survey, VPA, SAM ...). Reference values   according to which 
we should take management measures have changed from the analysis 
to the analysis which indicates the objective diffi c ulties within the 
methods. Besides, the targeted stocks are under the dominant inuence 
of environmental factors which implies that their situation cannot be 

Ribari Ribarske zadruge „Omega 3“ obavljaju ribolov na geografski 
ograničenom području (GFCM - GSA 17), u ribolovnim vodama Re-
publike Hrvatske koje su podijeljene u administrativne zone. Teri-
torijalne vode čine zone A-D, dok su zone H-K u ZERP-u koji se ne 
primjenjuje na zemlje članice EU. To područje predstavlja donekle 
poseban ekosustav na kojem ribolov obavlja ograničena i registrira-
na flota te gdje su prikupljani relativno dobri podatci o stanju ribo-
lovnih resursa s obje strane Jadranskog mora.

U posljednjih nekoliko godina u fokus je došla uspostava održivog 
upravljanja sitne plave ribe u Jadranskom moru. Procjena stokova 
srdele i inćuna se provodi na dvije razine, na razini GFCM i na raz-
ini STECF. Pregledom dokumenata može se vidjeti da su za proc-
jene korištene razne znanstvene metode (Acoustic survey, VPA, 
SAM…). Referentne vrijednosti prema kojima bi trebalo poduzeti 
mjere upravljanja su se mijenjale iz analize u analizu, što upućuje na 
objektivne poteškoće unutar samih metoda. Uz to, ciljani stokovi su 
pod dominantnim utjecajem okolišnih faktora, što navodi na to da se 

Karta 1. Granice u ribolovnom moru Republike Hrvatske   
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targeted by the long term management of shery, but it is necessary to 
imply responsible and highly adaptive management according to the 
status and trends of the targeted stocks. 
Among other things, the pilot project was carried out in the following 
conditions: there are national management plans for specic shing 
gear (EU REG 1967/2006), GFCM seeks to ensure conditions for the 
development of a regional management plan for small pelagic sh, 
the European Commission carried out activities for the production of 
multi-annual management plan for sardines and anchovy in GSA 17. 
According to the recommendations of the GFCM (GFCM / 38/2014/1 
GFCM / 37/2013/1, and the GFCM / 39/2015/1 the Republic of Croatia, 
as of  2015 implements the following measures: restriction of shing 
activities in max 180 days per year and max 20 days per month, 
temporary closure of shing for 30 days in the winter to protect 
sardines in spawning, and 15 days in the spring-summer period in 
order to protect the anchovies, spatial selectivity of shing through a 
ban on shing to 30% of the Croatian territorial waters.
Fishermen of Fishermen’s Cooperative “Omega 3” dominantly sh for 
small pelagic sh with purse seine net “srdelara”. 
The main commercial species in shing are Sardines (Sardina 
pilichardus 64.4% of catches) and Anchovies (Engraulis encrasicolus 
28.8% of the catch). The strategy of shing depends on the biological 
characteristics of the species and on the characteristics of the catch. 
From research conducted for the pilot project the following results 
were obtained:

Table 1
Species Range of 

length catch ( 
(cm)

Average length 
in catches (cm)

Range of Pcs/kg Linf cm;k;t0

Sardines 11,5-17,5 13,93 ±0,93 30 pcs/kg (October, zone B)
-64 pcs/kg (July, zone E)

19,8; 0,167;-
4,597

Anchovies 10-17 13,68 ±1,22 36 pcs/kg (April, B zone)
- 71pcs/kg (August, zone E)

19,08; 0,268; 
-1,996

 
Balance of stocks of sardines and anchovies, according to estimates by 
GFCM and STECF, despite evident problems in the implementation of 
the stock assessment; indicate that the targeted stocks are overexploited. 
Assessment of exploitation (E or F / Fmsy) is regularly above the 
recommended values   while the condition of spawning biomass (SSB) 
is marginally above or below the reference value of the recommended 
status of biomass (Bprec). 

njihovo stanje ne može ciljati upravljanjem ribolova, već da je potre-
bno ribolovom upravljati odgovorno i adaptivno, sukladno stanju i 
trendovima. Među ostalim, pokusni projekt se provodi u sljedećim 
uvjetima: postoje nacionalni planovi upravljanja za pojedine ribo-
lovne alate (EU REG 1967/2006), GFCM nastoji osigurati uvjete za 
izradu regionalnog plana upravljanja za sitnu plavu ribu, EK provo-
di aktivnosti za izradu višegodišnjeg plana upravljanja za srdelu i 
inćune u GSA 17. Sukladno preporukama GFCM (GFCM/38/2014/1, 
GFCM/37/2013/1 i GFCM/39/2015/1), RH od 2015. godine provodi 
sljedeće mjere: ograničenje ribolovne aktivnosti na maksimalno 180 
dana godišnje i maksimalno 20 dana mjesečno, privremene obust-
ava ribolova od 30 dana u zimskom periodu zbog zaštite srdele u 
mrijestu i 15 dana u proljetno-ljetnom razdoblju zbog zaštite inćuna 
u mrijestu, prostorna selektivnost ribolova kroz zabranu ribolova 
na 30 % teritorijalnog mora RH gdje se lovi manja riba.
Ribari Ribarske zadruge „Omega 3“ dominantno love sitnu plavu 
ribu s okružujućom mrežom plivaricom srdelarom. Glavne komer-
cijalne vrste u ribolovu su srdela (Sardina pilichardus 64,4 % ulova) 
i inćun (Engraulis encrasicolus 28,8 % ulova). Strategija ribolova ovi-
si o biološkim karakteristikama vrsta i o karakteristikama samog 
ulova. Iz provedenih istraživanja pokusnog projekta dobiveni su 
sljedeći rezultati:

Tabela 1

Vrsta Duljina 
raspon u 
ulovu (cm)

Srednja 
duljina u 
ulovu (cm)

Raspon pecatura (Pcs/kg) Linf cm;k;t0

Srdela 11,5 - 17,5 13,93 ± 0,93 - 30 pcs/kg (listopad, zona B)
- 64 pcs/kg (srpanj, zona E)

19,8; 
0,167;-4,597

Inćun 10 - 17 13,68 ± 1,22 - 36 pcs/kg (travanj, B zona)
- 71pcs/kg (kolovoz, zona E)

19,08; 0,268; 
-1,996

Stanje stokova srdele i inćuna, prema procjenama GFCM-a i 
STECF-a, a unatoč evidentnim problemima u provođenju procjena, 
upozorava na preveliku eksploataciju i na vrlo vjerojatnu prelov-
ljenost obje vrste. Procjena eksploatacije (E ili F/Fmsy) jest redovito 
iznad preporučene vrijednosti dok je stanje biomase koja se mrijesti 
(SSB) granično iznad ili ispod referentne vrijednosti preporučenog 
stanja biomase (Bprec). 
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Figure 2. Increase in the share of the rst sales of sh of members RZ “Omega 3” 
through its own plant from 2012 to 2014.

The average length of sardines is declining, which, with catches that 
are realized indicates good recruitment of place biomass, but also the 
possible danger of overshing the recruits. The results of the internal 
shing sea (Zone E) mostly smaller anchovy and sardine are shed, so 
the closure of parts of the interior sea must be considered as a measure 
of the spatial selectivity of shing.
The market for small pelagic sh in Croatia consists of the traditional 
market for processing into cans which mainly includes sardines, 
renewed market for processing by salting which for the most part 
includes anchovies, a recent market of processing by marinating, 
markets of frozen products, markets of fresh products,  and markets 
of fresh products intended for animal nutrition (tuna). 
All these markets have their own capacity and the loss of any market 
could spill the pressure over to other markets and cause a decline in 
prices in these markets. 
Therefore, the socio-economic assessment of the impacts of shing 
restrictions is complicated and can cause unexpected and undesirable 
effects on one single market, which may contribute to its destabilization 
and decline in purchase prices of sh.
The main product of the shing cooperative “Omega 3” are fresh 
anchovies and fresh sardines. 
The development of cooperatives has been followed by informing 
and educating members who have accepted the need for investment 
in the stabilization of the market, and value-added products through 
freezing the sh.  In 2012 with the help of EU funds (IPARD) they built 
a plant of receiving capacity of approximately 5,000 tons per year.
The tradition of shing, transfer of knowledge and skills through 
activities of shing are a capital of shermen and communities in 
which shing takes place. 
To prevent the loss of traditional values and skills acquired through 
shing it is necessary to introduce changes gradually and thoughtfully.
Historical catch of shermen of shing cooperative “Omega 3” 
indicates that the company has sufficient economic activity, and that 

Srednja duljina srdele je u opadanju, što uz ulove koji se ostvaruju, 
pokazuje dobru regrutaciju kojom vrste održavaju biomasu, ali i na 
moguću opasnost od prelova regruta. Prema dobivenim rezultati-
ma u unutarnjem ribolovnom moru (zona E) love se pretežito manji 
inćun i srdela pa se zatvaranje dijelova unutarnjeg mora može sma-
trati mjerom prostorne selektivnosti ribolova.  
Tržište za sitnu plavu ribu u RH sastoji se od: tradicionalnog tržiš-
ta za preradu u konzerve koji uglavnom obuhvaća srdelu, obnov-
ljenog tržišta za preradu soljenjem koje u većem dijelu obuhvaća 
inćuna, novijeg tržišta prerade mariniranjem, tržišta smrznutih 
proizvoda, tržišta svježeg proizvoda i tržišta svježeg proizvoda koji 
je namijenjen animalnoj ishrani (uzgoj tuna).  Sva navedena tržiš-
ta imaju svoj kapacitet i gubitak bilo kojeg tržišta bi prelio pritisak 
na druga tržišta te uzrokovao pad cijene na tim tržištima. Zato je 
socioekonomska procjena učinaka mjera restrikcije ribolova kompl-
icirana i može prouzročiti neočekivane i neželjene efekte na pojed-
inom tržištu, čime može pridonijeti njegovoj destabilizaciji i padu 
otkupne cijene ribe.
Temeljni proizvod Ribarske zadruge „Omega 3“ su svježi inćun i 
svježa srdela. 
Razvoj zadruge je bio praćen informiranjem i edukacijom članova 
koji su prihvatili investiranje u stabilizaciju tržišta i dodanu vrijed-
nost proizvodu kroz smrzavanje ribe, za što su 2012. uz pomoć EU 
fondova (IPARD) izgradili pogon prijamnoga kapaciteta od prib-
ližno 5000 tona na godinu. 
Tradicija ribolova, prenošenje znanja i vještina kroz djelatnost ribo-
lova predstavljaju kapital ribara i zajednice u kojoj se ribolov odvija. 
Kako ne bi došlo do gubitaka tradicionalnih vrijednosti i vještina 
koje se stječu ribolovom, potrebno je postupno i osmišljeno uvoditi 
promjene. 
Povijesni ulov ribara ribarske zadruge „Omega 3“ pokazuje da za-
druga ima dovoljnu gospodarsku aktivnost, odnosno da je učešće 
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Slika 1. Prikaz povećanja udjela prve prodaje ulova članova RZ “Omega3” kroz vlastiti 
pogon od 2012. do 2014. godine
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Slika 2. Prikaz udjela Ribarske zadruge “Omega 3” u ukupnom ulovu srdele i inćuna u 
Republici Hrvatskoj u razdoblju od 2012. do 2014. godine
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Figure 3. The share of the shing cooperative “Omega 3” in total catch of sardines 
and anchovies in the Republic of Croatia in the period 2012-2014 year.

the participation in catch is enough to be recognized the organization 
of producers for the species of sardines and anchovies at the level of 
Republic of Croatia.
The process of identifying the shing cooperative in the organization 
of producers combines shery, resources, market conditions and 
procedures (management plans in progress) in the frame for the 
achievement of the objectives of producer organizations. 
The procedure of recognition results in the adoption of three basic 
documents, the Statute of Producer Organization, Rules for the 
Producer Organization and Production and Marketing Plan. The 
Production and Marketing Plan contains objectives and measures laid 
down in EU REG 1379/2013 Art. 7 and 8. 
However, in any particular plan for the Producer Organization it 
is necessary to develop measures in accordance with the overall 
environment in which to implement the plan of production and 
marketing. According to the expected limitations of shing effort, the 
plan of production for 2016 envisages production of 13,370 tons with 
an increase in rst sale through its own plant for 30%. Considering 
the actual activities in GFCM and EU regarding regional and/or 
multiannual  management plans  for small pelagic sh in the northen 
Adriatic Sea, instead of mandatory limitations , the stimulating of 
sustainable shing was chosen. 
The introduction of “premium” class at the rst sale, the daily catch 
limit is determined in order to preserve the quality of the sh by the end 
of the process of freezing and to increase the sustainability of sheries. 
Increasing the capacity of the facility for the purchase of “premium” 
class achieve a better price, added value, more stable market of rst 
sale, but also contribute to sustainable shing through the reduction 
of shing mortality. 

u ulovu dovoljno za prepoznavanje u Organizaciju proizvođača za 
srdelu i inćuna na razini Republike Hrvatske.
Postupak prepoznavanja ribarske zadruge u organizaciju proiz-
vođača objedinjuje ribolov, resurse, stanje na tržištu i procedure 
(planovi upravljanja u tijeku) u okvir za postizanje ciljeva organ-
izacije proizvođača. 
Postupak priznavanja rezultira usvajanjem tri temeljna dokumenta, 
Statut organizacije proizvođača, Pravila organizacije proizvođača 
i Plan proizvodnje i trženja organizacije proizvođača.  Plan proiz-
vodnje i trženja sadrži ciljeve i mjere utvrđene u Uredbi (EU) br. 
1379/2013 čl. 7. i 8., međutim u svakom posebnom planu za organ-
izaciju proizvođača potrebno je razraditi mjere sukladno ukupnom 
okruženju u kojem se provodi plan proizvodnje i trženja. Prema 
očekivanim ograničenjima ribolovnog napora, plan proizvodnje 
za 2016. godinu predviđa proizvodnju od 13 370 tona uz povećan-
je prometa kroz vlastiti pogon za 30 %. U uvjetima izrade novih 
planova upravljanja na razini Jadranskog mora umjesto mjera ob-
veznog ograničavanja ulova izabran je model stimulativnog uprav-
ljanja ribolovom. 
Uvođenjem premium klase na prvoj prodaji, određuje se ograničenje 
dnevnog ulova radi očuvanja kvalitete ribe do kraja postupka sm-
rzavanja i radi povećanja održivosti ribolova. Povećanjem prijam-
noga kapaciteta u pogonu za otkup premium klase postižu se bolja 
cijena, dodana vrijednost, stabilnije tržište prve prodaje, ali i dopri-
nos održivom ribolovu kroz redukciju ribolovne smrtnosti. Drugi 
ciljevi se nastoje postići kroz edukaciju i informiranje ribara i po-
trošača, posebno kroz ciljana istraživanja i certifikaciju proizvoda.
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Figure 4. The course of the recognition process implemented in the pilot project

Other objectives are pursued by educating and informing shermen 
and consumers, in particular through targeted surveys and certication 
of products.
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of products.

Slika 3. Tijek procesa prepoznavanja proveden u pokusnom projektu
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WP 5.2 Management models for sustainable sheries
Proposal of the Local management plan for renewable demersal re-
sources of the Primorje-Gorski Kotar County, based on the Ecosys-
tem Approach to Fisheries

In order to provide a scientic background for the development of the 
proposal of Local management plan for renewable demersal resources 
of the Primorje-Gorski Kotar County, with measures based on the 
Ecosystem Approach to Fisheries and in compliance with the EU 
Common Fisheries Policy – CFP working teams from IOF started to 
collect the data according to the plan given in Annex III – Organization 
and methodology in the following ways:

 Collection of all existing historical data, up to the present, on the 
condition of natural resources of the Primorje - Gorski Kotar County 
and the sheries effort, with the aim to describe the changes that have 
occurred through history and in recent times.
 Data collection with a scientic-research ship (twice a year, during the 
warmer, as well as during the colder period of the year), with the aim to 
describe the condition of resources and collect the data necessary for the 
GIS analysis and the detection of nursery and spawning area.
 Data collection on commercial vessels (that use trawls, traps and set 
nets) during the shery activities and on the landing places, with the 
aim of achieving data of the catch, the and sheries effort.
 Data collection through opinion polls with shermen, for the description 
of socio-economic aspects of demersal sheries in the Primorje - Gorski 
Kotar County.

Collection of historical data
All historical data of the state of demersal resources related to the 
investigated area (Zei, 1940; Karlovac, O., 1953, 1959; Crnković, 
1959, 1964, 1965, 1970; Froglia and Gramitto, 1979, 1986; Alrević, S., 
Crnković, D., Gamulin Brida, H., 1969; Cetinić, P., 1999; MEDITS and 
FAO AdriaMed trawl surveys, etc.) were collected exploring the IOF 
and relevant scientic databases. All relevant historical data are sorted 
and stored into a database for further analysis upon completion of 
project activities. 

Scientic survey at sea
Two scientic surveys in sheries zone E were conducted during 
summer period and winter period. Survey sampling methodology 
was based on “Swept Area” method as extended sampling procedure 

WP 5.2 - Modeli upravljanja za održivi ribolov

Prijedlog Lokalnog plana upravljanja za obnovljive pridnene 
resurse Primorsko-goranske županije s ekološkim pristupom 
ribarstvu

Kako bi se osigurala znanstvena podloga za razvoj Prijedloga plana 
lokalne uprave za obnovljive  pridnene resurse Primorsko-goran-
ske županije, s mjerama temeljenim na ekološkom pristupu ribarst-
vu te u skladu s EU Zajedničkom ribarskom politikom – CFP, radni 
timovi počeli su s  prikupljanjem podataka prema planu naveden-
om u Dodatku III – organizacija i metodologija na sljedeće načine:

•	 Prikupljanje svih do danas postojećih povijesnih podataka o stan-
ju prirodnih resursa Primorsko-goranske županije u ribarstvu radi 
opisa promjena koje su se dogodile u novije vrijeme.

•	 Prikupljanje podataka sa znanstveno-istraživačkog broda (dva puta 
na godinu, tijekom toplijeg kao i hladnijeg dijela godine) radi opisa 
stanja resursa i skupljanja podataka potrebnih za GIS analizu i ot-
krivanje područja mriještenja.

•	 Prikupljanje podataka na komercijalnim plovilima (koja se služe 
povlačnim mrežama - koćaricama, vršama i stajaćim mrežama) tije-
kom ribarenja kako bi se skupili podatci o ulovu.

•	 Prikupljanje podataka javnog mnijenja među ribarima za opis 
društveno-ekonomskih aspekata ribarstva u Primorsko–goranskoj 
županiji.

Prikupljanje povijesnih podataka
Svi povijesni podatci o stanju pridnenih resursa koji se odnose na 
istraživano područje (Zei, 1940, Karlovac, O., 1953, 1959; Crnković, 
1959, 1964, 1965, 1970; Froglia i Gramitto, 1979, 1986; Alfirević, S., 
Crnković, D., Gamulin Brida, H., 1969; Cetinić, P., 1999; MEDITS 
i FAO ADRIAMED koće ankete, itd.) prikupljeni su istraživanjem 
IOF-a i relevantne znanstvene baze podataka. Svi relevantni povi-
jesni podatci su razvrstani i pohranjuju se u bazu podataka za dal-
jnju analizu nakon završetka projektne aktivnosti.

Znanstveno istraživanje na moru
Dva znanstvena istraživanja u ribarskoj zoni E provedena su tije-
kom ljetnog i zimskog razdoblja. Metodologija uzorkovanja anketa 
temelji se na metodi swept area kao produženog postupka uzork-
ovanja po MEDITS protokolu.
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Figure 1. Map of sampling stations during scientic research in the sheries zone E
Detailed biological analysis was conducted, measuring length, weight, sex and 
maturity stages at individual level. 

of MEDITS protocol.

Average population density indices according to index of abundance 
and index of biomass in the investigated area were 15745 ind/km2 and 
482 kg/km2. Excluding the sub zone E3, the area of Velebit channel 
which is permanently closed for bottom trawl sheries, average density 
indices were 11304 ind/km2 and 284,7 kg/km2. During the spring-
summer season the average population density indices were 1995 ind/
km2 and 291,8 kg/km2. During the autumn-winter period the average 
population density indices were 10614 and 278,22 kg/km2. Fluctuation 
in the density indices of the commercially most important species 
were recorded following seasonal aspects.  During spring-summer 
period red mullet. Musky octopus and broadtail squid shows higher 
density, while in autumn-winter period of higher density is recorded 
for the hake, Norway lobster and poor cod. These uctuations are 
results of spawning period and are directly affected by the recruitment 
intensity. Analyzing the length frequency distribution according to 
seasonal aspects the signicant inux of recruits of hake and poor cod 
are notable during spring-summer period, while broadtail squid has a 
recruitment peak in autumn-winter period.

Prosječni indeksi gustoće naseljenosti prema indeksu izobilja i in-
deksu biomase u istraživanom području su 15.745 ind/km2 i 482 kg/
km2. Bez subzone E3, za područje Velebitskog kanala koje je trajno 
zatvoreno za pridnene povlačne alate ribarstva, prosječni indeksi 
gustoće su 11.304 ind/km2 i 284,7 kg/km2. Tijekom proljetne i ljetne 
sezona prosječni indeksi gustoće naseljenosti bili su 1995  ind/km2 
i 291,8 kg/km2. Tijekom jesensko-zimskog razdoblja prosječan in-
deks gustoće naseljenosti bio je 10.614 i 278,22 kg/km2. Fluktuaci-
ja u indeksima gustoće komercijalno najvažnijih vrsta zabilježila 
je sljedeće sezonske aspekte. Tijekom razdoblja proljeće-ljeto trlja, 
muzgavac i lignja  pokazuju veću gustoću, dok su u jesensko-zim-
skom razdoblju veće gustoće zabilježene za oslića, škampa i ugot-
icu. Ove fluktuacije su rezultat mriješćenja i izravno utječu na popu-
laciju. Analizirajući učestalost distribucije duljina prema sezonskim 
aspektima, značajan priljev mlađi oslića i ugotica zapažen je tijekom 
proljetno-ljetnog razdoblja, a lignje u jesensko-zimskom razdoblju.
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of MEDITS protocol.

Average population density indices according to index of abundance 
and index of biomass in the investigated area were 15745 ind/km2 and 
482 kg/km2. Excluding the sub zone E3, the area of Velebit channel 
which is permanently closed for bottom trawl sheries, average density 
indices were 11304 ind/km2 and 284,7 kg/km2. During the spring-
summer season the average population density indices were 1995 ind/
km2 and 291,8 kg/km2. During the autumn-winter period the average 
population density indices were 10614 and 278,22 kg/km2. Fluctuation 
in the density indices of the commercially most important species 
were recorded following seasonal aspects.  During spring-summer 
period red mullet. Musky octopus and broadtail squid shows higher 
density, while in autumn-winter period of higher density is recorded 
for the hake, Norway lobster and poor cod. These uctuations are 
results of spawning period and are directly affected by the recruitment 
intensity. Analyzing the length frequency distribution according to 
seasonal aspects the signicant inux of recruits of hake and poor cod 
are notable during spring-summer period, while broadtail squid has a 
recruitment peak in autumn-winter period.

Slika. 1. Karta postaja uzorkovanja tijekom znanstvenih istraživanja u području 
ribarstva u zoni E. Provedena detaljna biološka analiza, mjerenje dužine, težine, spol i 
zrelost faze na individualnoj razini
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Figure 2. Composition of demersal communities sampled during scientic survey 
in PGC

Figure 3. Average population density of the commercially most important species 
by season
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Slika 2. Sastav pridnenih zajednica uzorkovanih tijekom znanstvenih istraživanja u 
PGŽ

Slika 3. Prosječna gustoća naseljenosti komercijalno najvažnijih vrsta po sezoni 
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In order to determine critical areas (spawning and nursery areas) 
inside the sheries zone E of PGC, distribution of age groups of the 
commercially most important species was done using GIS tools. The 
age group are dened by slicing the length frequency distribution 
provided by scientic surveys into three classes; juveniles, maturing 
and mature group of individuals. Juvenile specimens of hake were 
recorded on almost complete investigated area with the highest 
density in upper part of Kvarnerić, Rijeka bay and upper part of 
Kvarner. Signicant amount of hake’s juveniles was also recorded in 
the deepest area of Velebit channel. 
The highest density of mature specimens of hake were recorded in the 
area of Velebit channel and in the lower part of Kvarnerić. Juvenile 
specimens of red mullet are mostly distributed in the open parts of 
Kvarner and Rijeka bay. The highest abundance of musky octopus 
and common squid juveniles were recorded at upper parts of Kvarner 
and Rijeka bay. 
The population of Norway lobster are mostly represented by adult 
specimens with the small amount of juveniles recorded in the upper 
and lower part of Kvarnerić.
During the scientic surveys signicant amount of marine litter were 
recorded mostly consisted of plastic and glass materials which are in 
correlation with sheries activities.
All collected data are stored in specially designed database for further 
use in order to provide description of qualitative and quantitative 
composition of demersal communities and demographic structure of 
the most important demersal species.

Data collection on commercial vessels
Following the plan given in Annex III of Organization and methodology 
of the Project sheries dependent data were collected in different area of 
sheries zone E on commercial vessels and at landing places. Data were 
collected in order to obtain knowledge of qualitative and quantitative 
structure of commercial catch, by catch, discard and demographic 
structure of the most important species in the catch of the main shing 
gears. Targeting gears were bottom trawlers, net setters and traps for 
Norway lobster. Investigation of sheries dependent data during the 
Project implantation period was conducted in following way:

1) Bottom trawlers – data collection of sheries dependent data on 
seasonal basis according to area (Kvarner, Rijeka bay, Kvarnerić) 
on aboard and on landing places. 

Kako bi se odredila kritična područja (područja mriještenja) unutar 
ribolovnog pojasa zone E u Primorsko-goranskoj županiji, distribu-
cija po dobnim skupinama komercijalno najvažnije vrste izvršena je 
pomoću GIS alata. Dobne skupine definirane su rezanjem distribu-
cije frekvencija duljina osigurane znanstvenim istraživanjima u tri 
klase; mlađ, sazrijevanje i zrele skupine pojedinaca. Mladi primjerci 
oslića bili su zabilježeni na gotovo svim istraživanim područjima, a 
najveća gustoća bila je u gornjem dijelu Kvarnerića, Riječkom zalje-
vu i gornjem dijelu Kvarnera. Znatan broj mladih oslića zabilježen 
je u najdubljem području Velebitskog kanala. 
Najveća gustoća zrelih primjeraka oslića zabilježena je u području 
Velebitskog kanala i na donjem dijelu Kvarnerića. Mladi primjerci 
trlja uglavnom su raspoređeni u otvorenim dijelovima Kvarnera i 
Riječkog zaljeva. Najveća brojnost mladih muzgavaca i lignje za-
bilježena je na gornjim dijelovima Kvarnera i u Riječkom zaljevu. 
Populacija škampa uglavnom zastupa odrasle uzorke s malom ko-
ličinom mladih, zabilježeni u gornjem i donjem dijelu Kvarnerića. 
Tijekom znanstvenih istraživanja zabilježena je velika količina mor-
skog otpada, a uglavnom se sastojala od plastičnih i staklenih ma-
terijala koji su u korelaciji s ribolovnim djelatnostima. 
Svi prikupljeni podatci pohranjuju se u posebno dizajniranoj bazi 
podataka za daljnje korištenje kako bi se osigurao opis kvalita-
tivnog i kvantitativnog sastava pridnenih zajednica i demografske 
strukture najvažnijih pridnenih vrsta. 

Prikupljanje podataka na komercijalnim plovilima
Slijedeći plan koji je dan u Prilogu III organizacije i metodologije 
projekta ribarstva, podatci su prikupljeni na različitim površinama 
ribolovnog pojasa E, na komercijalnim plovilima. Podatci su bili 
prikupljeni kako bi se dobila kvalitativna i kvantitativna struktu-
ra komercijalnog ulova, otpad  i demografska struktura najvažnijih 
vrsta u ulovu glavnim ribolovnim alatima. Ciljani alati su koće, sta-
jaće mreže i vrše za škampe. Istraživanje o podatcima u ribarstvu 
tijekom razdoblja provedbe projekta provedeno je na sljedeći način:

1.	 pridnene koćarice - prikupljanje podataka o ribolovu na bro-
du, sezonski, područje - Kvarner, Riječki zaljev i Kvarnerić

2.	  stajaće mreže - prikupljanje podataka o ribolovu stajaćim 
mrežama i poponama na brodu

3.	 vrše za škampe - prikupljanje podataka o ribolovu, sezon-
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Figure 4. Map of sampling area of commercial sheries

Figure 5. Composition and ratio of demersal sheries in the zone E

2) Net setters - data collection of sheries dependent data of gill net 
and trammel net on a board and on landing places. 

3) Traps for Norway lobster - sheries dependent data was 
collected on seasonal basis according to area (Kvarner, Rijeka 
bay, Kvarnerić, Velebit channel) at the landing places.

At the landing place: shing area, total catch by the species and 
effort were noted. For the most important commercial species length 
frequencies was measured. Onboard sampling was conducted to 
collect data about discard of commercially important species. The 

ski, područje - Kvarner, Riječki zaljev, Kvarnerić i Velebitski 
kanal

Bilježena su ribolovna područja, ukupni ulov po vrstama i napor. Za 
najvažnije komercijalne vrste mjerene su frekvencije dužine. Uzork-
ovanje je provedeno odmah na brodovima za prikupljene podatke 
o otpadu kod ulova komercijalno važnih vrsta. Ribolovna zona E 
predstavlja gotovo 15 % od ukupne hrvatske ribarske proizvodnje 
pridnenih vrsta. 
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Slika 4. Karta mjesta uzorkovanja za komercijalne vrste

Slika 5. Sastav i omjer ribarenja u zoni E
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Figure 6. Annual sheries production of the main demersal sheries in zone E

shing zone E represents almost 15 % of the total Croatian sheries 
production of demersal species. In the total catch of demersal species 
in the Republic of Croatia, this zone mostly contributes in the catches 
of Norway lobster traps with 95% of the total catches of this gear in the 
whole shing areas of RC.
Set nets used in this zone represent almost 30 % of total Croatian catch 
of demersal species caught with these gears. Among them the most 
productive gear in zone E are gillnets which contribute in the total 
Croatian catches of these gears with 35 %.
The main sheries in the zone E is bottom trawling which represent 
more than 60 % of total sheries production in this zone. All set nets 
together contribute with 28 % of total zone demersal catches, mostly 
by gillnets (18%). The total catch of traps for Norway lobster represent 
less than 5% of total demersal sheries production of this zone. 

The average annual production of the zone E is around 800 tons. The 
lowest catches were recorded during 2009 and the highest during 2014. 
The highest variance between annual catches was recorded for the 
bottom long-line sheries and for the costal beach seines. The bottom 
ling-line shery shows a positive trend in annual catches, while the 
beach seines are characterized by negative trend. The average annual 
catch of bottom trawl sheries is around 480 tons with lowest catches 
of 440 tones recoded in 2012 and the highest of 600 tons during 2014. 
The average annual catch of traps for Norway lobster is around 34 
tones, the highest catches were achieved during 2008 after that strong 
decline followed up to 2011 when the lowest annual catch of 22 tons 
were recorded. From 2012 there is positive trend in sheries production 

U ukupnom ulovu pridnenih vrsta u Republici Hrvatskoj, ova zona 
uglavnom pridonosi u ulovu škampa vršama s 95 % od ukupnog 
ulova ovom opremom u cijelom ribolovnom području RH. 
Mreže stajaćice, kojima se koristi u ovoj zoni, predstavljaju goto-
vo 30 % ukupnog hrvatskog ulova pridnenih vrsta ulovljenih tim 
alatom. Među njima najproduktivnija oprema u zoni E su mreže 
stajaćice koje pridonose s 35 % u ukupnom hrvatskom ulovu ovim 
alatom. 
Glavni ribarski alat u zoni E je pridnena koća koja predstavlja više 
od 60 % ukupne proizvodnje ribarstva u ovoj zoni. Sve mreže sta-
jaćice  zajedno pridonose s 28 % ukupnog ulova pridnenih vrsta (18 
%). Ukupan ulov vršama za škampe predstavlja manje od 5 % od 
ukupne proizvodnje pridnenih vrsta  te zone. 

Prosječna godišnja proizvodnja zone E je oko 800 tona. Najniži ulovi 
zabilježeni su tijekom 2009., a najveći tijekom 2014. godine. Najveća 
odstupanja između godišnjih ulova zabilježena su za pridneni ri-
bolov, ribarstvo i za obalne potegače na plaži. Pridneno ribarstvo 
pokazuje pozitivan trend u godišnjem ulovu, dok obalne potegače 
karakterizira negativan trend. Prosječni godišnji ulov pridnenim 
povlačnim alatima ribarstva je oko 480 tona s najnižim ulovom od 
440 tona u 2012. i najvišim od 600 tona tijekom 2014. godine. Pros-
ječan godišnji ulov vršama za škampe je oko 34 tone, a najviši ulovi 
ostvareni su tijekom 2008. godine. Nakon toga slijedio je jaki pad do 
2011. godine, kada je zabilježen najmanji godišnji ulov od 22 tone. 
Od 2012. godine postoji pozitivan trend ribarske proizvodnje ove 
opreme u ribolovnoj zoni E.
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Slika 6. Godišnja proizvodnja pridnenim alatima u zoni E
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of this gear in shing zone E. The average catch of set nets is around 
220 tons mainly caught by gillnets. For these gears positive trends in 
annual catches is evident in the several last years.

Collection of Socio-economic data
In order to provide detailed description of socio economic aspects 
of the commercial sheries in the investigated area specially 
designed questioner forms were deployed to the shermen during 
implementation of the second phase of the project. Socio economic 
data related to the demersal sheries in sheries zone E were collected, 
stored in database and analyzed.

Conclusion
Based on the analysis of historical and recent data on the state of 
shery resources and shing effort which were collected through 
the project ECOSEA in the channel areas of the northern Adriatic 
(shing zone E) it is possible to describe the current state of stocks 
and the level of exploitation, as well as trends and changes that have 
eventually happened as a result of anthropogenic (primarily sheries) 
and environmental factors.
The catches of many species (over 150) (aka. multispecies sheries) 
of which are a large number of commercially signicant (over 80). 
Different species have different biological and shing characteristics 
leading to differences in their vulnerability of shing gear, as well 
as biological resistance to elevated levels of exploitation. With this in 
mind, it is clear that it is difficult to give a simple assessment of the 
state of resources, because some species show negative changes, some 
positive, and in most there are extreme uctuations both in the catches 
and in density of population and demographic structure. Exploitation 
in zone E is a typical example of the multigear exploitation. Renewable 
resources are exposed to intensive exploitation of commercial, small 
coastal, sports and recreational sheries. In demersal sheries the most 
prominent are: demersal trawl, set nets (gill net and trammel net), 
crab pots, longlines and coastal seines. These tools have outstanding 
synergetic, competitive and cumulative impacts both in sheries, as 
well as in the biological and social and economic terms.
Fishing in the zone E, as well as in the whole Adriatic Sea, is generally 
based on the harvesting of young specimens (most specimens in 
the catch is age 0, 1 and 2 years), and are therefore expressed in 
great uctuations in catches during the year (depending on the 
time of recruitment) and among years (depending on the intensity 

Prosječni ulov stajaćim mrežama je oko 220 tona. Taj alat ima vidlji-
va pozitivna kretanja godišnjeg ulova u nekoliko posljednjih godi-
na.

Zbirka socio-ekonomskih podataka
Kako bi se osigurao detaljan opis društveno-ekonomskih aspeka-
ta gospodarskog ribolova na istraživanom području, osmišljeni su 
posebni upitnici i podijeljeni ribarima tijekom provedba druge faze 
projekta. Društveno-ekonomski podatci se odnose na pridneno 
ribarstvo u ribolovnoj zoni E. Oni su prikupljeni, pohranjeni u bazu 
podataka i analizirani.

Zaključak
Na temelju analize povijesnih i recentnih podataka o stanju ribljih 
resursa i ribolovnog napora, koji su prikupljeni za projekt EcoSea 
u područjima kanala sjevernog Jadrana (Ribolovne zone E), mo-
guće je opisati trenutačno stanje zaliha i razinu iskorištavanja, kao 
i trendove te promjene koje su se na kraju  dogodilo kao posljedica 
antropogenih (ponajprije ribarstvo) i okolišnih čimbenika. 
Moguće je opisati  ulov mnogih vrsta (više od 150), viševrsno 
ribarstvo, od kojih je velik broj komercijalno značajan (više od 80). 
Različite vrste imaju različite biološke i ribolovne karakteristike što 
dovodi do razlike u osjetljivosti ribolovnih alata, kao i biološke ot-
pornost na povišene razine iskorištavanja. Imajući to na umu, jasno 
je kako je teško dobiti jednostavnu procjenu stanja resursa, jer neke 
vrste pokazuju negativne promjene, neke pozitivne, a većina ima 
velike promjene kako u ulovu i gustoći populacije tako i demograf-
skoj strukturi. Eksploatacija u zoni E je tipičan primjer eksploatacije 
s više vrsta ribolovnih alata. Obnovljivi resursi su izloženi inten-
zivnoj eksploataciji komercijalnog, malog i sportsko-rekreativnog 
ribolova. U pridnenom ribarstvu najviše su istaknuti: koćarice, sta-
jaće mreže, vrše, parangali i obalne potegače. Ovi alati imaju izvan-
redan sinergijski, konkurentan i kumulativni utjecaj, kako u ribarst-
vu tako i u biološkim, socijalnim i ekonomskim uvjetima. 
Ribolov u zoni E, kao i na cijelom Jadranu, općenito se temelji na 
izlovu mladih jedinki (većina jedinki u ulovu je starosti  0, 1 i 2 go-
dine), te se stoga događaju velike fluktuacije u ulovu tijekom godine 
(ovisno o vremenu mrijesta) i među godinama (ovisno o intenzitetu 
mrijesta). Zona E je doista posebna po hidrologiji i geomorfologi-
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of recruitment). Zones E is highly specic for its hydrology and 
geomorphology: although it belongs to a coastal and inner sea, this 
is an extremely deep area where depth in certain areas range over 
100 meters. These characteristics sustain ecological factors which are 
important for nursery and spawning grounds of important commercial 
species (hake, monksh, Norway lobster, whiting etc.). The specics 
in hydrology and geomorphology of this area result in differences in 
the dynamics of the growth pattern of certain species that inhabit the 
zone E, and certain populations in the zone E are morphologically 
different from the rest of the Adriatic Sea (e.g. Norway lobster). The 
state of resources in zone E is signicantly affected by high levels of 
exploitation in neighboring areas, especially in the open sea, due to the 
fact that part of the economically important stocks usually migrates 
from channel to the open sea and vice versa (e.g. red mullet, hake, 
sole). Therefore, the shing zone E cannot be considered separately 
from the rest of the Adriatic Sea because of all the negative changes of 
population state and the intensity of exploitation are transferred from 
one area to another.
In the recent time in the world’s oceans, as well as in the Adriatic Sea 
signicant climatic changes are occurring which could be characterized 
as global warming.  This phenomenon clearly affects the shing zone 
E also, and changing the hydrographical parameters in the sea which 
could affect spawning and recruiting. Those implications will lead to 
the negative changes in the level of biomass of the species as well as in 
the sheries catch production.
As a result of the above-described intense and diverse exploitation, 
migration of stocks, and unfavorable climatic changes affecting the 
level of recruitment in general, it can be said that the most important 
economic stocks that inhabited zone E are in overshing (high shing 
mortality and the intensity of exploitation) and their populations are 
overexploited (biomass decreased relative to the referent point). This 
is conrmed by GFCM and STECF by showing express overshing 
for most types of species: Norway lobster, hake and sole and in lower 
level for the red mullet. Taking into account the extremely poor state 
of resources is necessary to approach urgent measures to reduce 
shing effort and its bringing in proportion with state of resources. 
In this should be taken to ensure that the exploitation of demersal 
resources performs various tools, and therefore reduction efforts need 
to redistribute among different types of shing depending on their 
catch, shing effort, selectivity, negative impact on ecosystems and 
similar. Therefore, it should approach measures of the temporary 

ji: iako spada u obalno i unutarnje more, ovo je iznimno duboko 
područje gdje su određena područja dublja od 100 metara. Ove 
karakteristike odražavaju ekološke čimbenike koji su važni za mri-
jestilišta komercijalnih vrsta (oslić, grdobina, škamp, ​​pišmolj itd.). 
Specifičnosti u hidrologiji i geomorfologiji tog područja dovest će 
do razlika u dinamici obrasca rasta određenih vrsta koje nastanjuju 
zonu E, a određene populacije u zoni E se morfološki razlikuju od 
ostatka Jadrana (npr. škamp). Na stanje resursa u zoni E znatno ut-
ječe visoka razina eksploatacija u susjednim područjima, osobito na 
otvorenom moru, s obzirom na činjenicu da dio gospodarski važnih 
vrsta obično migrira od kanala prema otvorenom moru i obratno 
(npr. trlja, oslić, list). Dakle, ribolovna zone E ne može se razmatrati 
odvojeno od ostatka Jadrana, zbog svih negativnih promjena stanja 
populacije i intenziteta iskorištavanja koja se prenose iz jednog po-
dručja u drugo. 
U zadnje vrijeme u svjetskim oceanima, kao i na Jadranu događaju 
se značajne klimatske promjene koje bi se moglo okarakterizirati 
kao globalno zatopljenje. Ova pojava očito utječe na ribolovnu zonu 
E, mijenjajući hidrografske parametre u moru koji mogu utjecati na 
mrijest i rast. Ti učinci će dovesti do negativne promjene u razini 
biomase vrsta, kao i u ribarstvu, lovu i proizvodnji. Kao rezultat 
gore opisane intenzivne i raznolike eksploatacije, migracije ribljeg 
fonda i nepovoljnih klimatskih promjena koje utječu na razina pop-
ulacije u cjelini, može se reći da su najvažniji ekonomski dionici, koji 
su živjeli u zoni E, preizlovljeni (visoka ribolovna smrtnost i inten-
zitet eksploatacije) i njihove se populacije pretjerano iskorištavaju 
(biomasa se smanjila u odnosu na referentne točke). Ovo potvrđuju 
GFCM i STECF pokazujući prevelik izlov za većinu vrsta: škampa, 
oslića i lista, a na manjim razinama i za trlju. 
Uzimajući u obzir iznimno loše stanju resursa, potrebno je pris-
tupiti hitnim mjerama za smanjenje ribolovnih napora i njegovo 
dovođenje u razmjer sa stanjem resursa. To treba poduzeti kako bi 
se osiguralo da se iskorištavanje pridnenih resursa obavlja raznim 
alatima, a time se i smanjeni napori trebaju distribuirati među ra-
zličitim vrstama ribolova ovisno o njihovom ulovu, ribolovnom 
naporu, selektivnosti, negativnom utjecaju na ekosustave i slično. 
Dakle, trebalo bi poduzeti i mjere privremene obustave ribolova 
tijekom mriještenja i/ili rasta najugroženijih vrsta. U predloženim  
zabranama ribolova,  ribari trebaju biti pravedno kompenzirani 
(npr. iz europskih fondova kroz Operativni program za ribarstvo). 

Poglavlje 5
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suspension of shing during the spawning and / or recruitment of the 
most vulnerable species. During the proposed shing ban, shermen 
should be justly compensated (e.g. from the European funds through 
the Operational Programme for Fisheries). Bearing in mind that in the 
zone E are nursery and spawning areas for hake and Norway lobster, 
temporary closer should include a critical period for both species 
(autumn period) according to the ndings of the study. 
Through interviews with shermen and other stakeholders, it is 
clear that in this area (as well as in the rest of the Adriatic) there is 
a problem of undeclared catches and illegal shing. All this makes 
relatively questionable official data on catches and shing effort which 
was achieved, and therefore makes it difficult to give an adequate 
assessment of the state of resources. The situation has signicantly 
changed for the better recently (especially after joining the EU), and 
this should be taken into account when interpretation of recent data 
and their comparison with the old data in order to study trends.
A signicant part of the shing effort should be dealt with by reducing 
eet capacity by means of permanent cessation of shing (scraping), 
mostly in trawl shery. The big problem for shermen of the zone 
E represents a small total annual number of working days, therefore 
signicant number of shermen do not satisfy the criteria for the 
scraping cannot. Directorate of sheries should try to nd the solutions 
of this problem and identify the specics of shermen from zone E to 
the rest of the Adriatic. 
Spatial-temporal regulations showed as particularly good measures of 
regulations of the shing in the Adriatic. In addition to a permanent 
ban on the shing at distances of 1, 1.5 and 3 nautical miles from the 
coast (depending on the depth of the sea and the size of the boat), 
and ban for trawling in the area of Kvarner, the Velebit channel, in 
the shing zone E trawling is temporally regulated through the year 
in the gulf of Rijeka and the Pag channel. As gaining of derogation 
for shing within 1.5 NM to 1 NM from the coast to the small trawl 
shermen (and that’s most of trawl eet) signicantly reduced the 
potential area for traps shing on Norway lobsters. This results in 
increased competition for shing grounds between these two types 
of sheries. Given the number of shermen in some areas (notably 
the Rijeka Bay) who deal with these two types of sheries, as well as 
differences in selectivity and effort of the shing gear, the effects and 
justication of this measures should be reviewed. 
Crucial measure of regulation of shing in the channel areas is 
limitation of engine power limited to 184 kW. It turned out that this 

Imajući u vidu da je u zoni E mrijestilište za oslića i škampa, pre-
ma nalazima Studije, privremeni lovostaj treba uključivati ​​kritično 
razdoblje za obje vrste (jesen). 
Kroz intervjue s ribarima i drugim zainteresiranim stranama, jasno 
je da u ovom području (kao i u ostatku Jadrana) postoji problem ne-
prijavljenog ulova i nezakonitog ribolova. Sve to čini relativno upi-
tnima  službene podatke o ulovu i ribolovnom naporu koji je postig-
nut, i stoga je  teško dati adekvatnu procjenu stanja resursa. Situacija 
je znatno poboljšala u posljednje vrijeme (pogotovo nakon ulaska u 
EU), a to treba uzeti u obzir pri interpretaciji nedavnih podataka i 
njihovoj usporedbi sa starim podatcima kako bi se proučili trend-
ovi. Značajan dio ribolovnog napora treba rješavati smanjivanjem 
kapaciteta flote s pomoću trajnog prestanka ribolova, najviše u pov-
lačnom ribarstvu. Veliki problem za ribare u zoni E predstavlja mali 
ukupni godišnji broj radnih dana, dakle znatan broj ribara ne zado-
voljava kriterije za otpis brodova. Uprava ribarstva treba pokušati 
pronaći rješenja ovog problema i prepoznati posebnosti ribara iz 
zone E u odnosu na ostatak Jadrana. 
Prostorno-vremenski lovostaj pokazao se kao posebno dobra mjera 
regulacije ribolova u Jadranu. Uz stalnu zabranu ribolova na udal-
jenosti od 1, 1,5 i 3 nautičke milje od obala (ovisno o dubini mora i 
veličini broda), a zabranu za koćarenje na području Kvarnera i Vel-
ebitskog kanala, u ribolovnoj zoni E koćarenje je vremenski reguli-
rano kroz godinu u Riječkom zaljevu i Paškom kanalu. Kao što je 
dobivanjem zabrane za ribolov na 1,5 nm do 1 nm od obale koćaren-
jem u malom ribolovu, (a to je većina povlačne flote) značajno je 
smanjen potencijalni prostor za ribolov vršama za škampe. Posljed-
ica toga je konkurencija lovišta između ove dvije vrste ribarstva. 
S obzirom na broj ribara u nekim područjima (poglavito Riječkom 
zaljevu) koji se bave ovim dvjema vrstama ribolova, kao i razlike 
u selektivnosti i naporu ribolovnih alata, treba razmotriti efekte i 
opravdanost ovih mjera. 
Ključna mjera regulacije ribolova u području kanala je ograničenje 
snage motora na 184 kW. Ispostavilo se da je ta metoda  sporna 
i upitna te stavlja u neravnopravan položaj mala plovila u odno-
su na ona velika. U dogovoru s ribarima, definiranje maksimalne 
veličine krila za otvaranje koćarske mreže (što je u izravnoj korel-
aciji s veličinom povlačne mreže) predloženo je kao jedna od mjera 
za ograničavanje napora u ribarstvu u području kanala. Ovo je novi 
prijedlog pa je potrebno osigurati znanstvenu provjeru djelotvor-
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method of reducing engine power is debatable and questionable and 
puts in unequal position small vessels in relation to the large ones. 
In agreement with the shermen, denition of the maximal size of 
otterboard (which is in direct correlation to the size of trawl net) was 
suggested as one of the measure for limiting the effort of sheries in 
the channel areas. As this suggestion is being new proposal therefore 
it is necessary to provide scientic examination of effectiveness and 
then eventual denition of the maximal size of otterboard.
Taking into account many years of negative changes in the terms 
and condition of the population of Norway lobster (although in the 
last two years the situation has improved a bit) should be reviewed 
the minimum shing length for Norway lobster to increase SSB. The 
benet of these measures lies in the fact that a large part of specimens 
of Norway lobster that are caught by trawl and by traps is still alive 
and as such could be returned to the sea. It should be requested by the 
Directorate of sheries to legally oblige shermen to return to the sea 
females with external eggs (as is the case with crab, lobster and spiny 
lobsters). These measures should be harmonized at the level of the 
Adriatic coast.
Taking into account specicities of bottom trawl sheries and its 
economic sustainability in the sheries zone E, it should be advocated 
and encouraged diversication of activities like a bottom trawl 
shing tourism. As bottom trawl shing tourism is a novelty, from 
the Directorate of sheries should be seek help in the alignment of 
legislation of this type of shing, which is one of the key problems to 
deal with this activity.
One of the important factors is improving the association of shermen 
(and not only them) in communities of interest (guilds, shing 
associations, shermen’s cooperatives, manufacturers). That is why 
we should encourage the establishment of FLAG’s as mechanisms of 
the European Commission to help local communities, which enable 
easier access to EU funds (especially Fisheries Fund). All this requires 
better informed and educated shermen in order to be capable to 
applied for certain funds and projects.

nosti i onda eventualno definirati maksimalne veličine krila za ot-
varanje koćarske mreže. 
Uzimajući u obzir dugogodišnje negativne promjene u uvjetima i 
stanju populacije škampa (iako se u posljednje dvije godine situaci-
ja malo poboljšala), treba pregledati minimalnu duljinu ribolovnog  
škampa i povećati ju. Korist od ovih mjera leži u činjenici da je ve-
liki dio uzoraka škampa, koji su ulovljeni koćom i vršom, još živ i 
kao takav bi mogao biti vraćen u more. To bi trebala tražiti Uprava 
ribarstva i pravno obvezati ribare da vrate u more ženke s vanjskim 
jajima (kao što je slučaj s rakovima, jastozima i hlapovima). Ove 
mjere trebaju biti usklađene na razini jadranske obale. Uzimajući u 
obzir specifičnosti pridnenih povlačnih alata u ribarstvu i njihovu 
ekonomsku održivost u ribolovnoj zoni E, trebalo bi zagovarati i 
poticati raznolikost aktivnosti poput ribolovnog turizma na  koćari-
cama. Kako je ribolovni turizam na koćaricama novost, od Uprave 
ribarstva treba potražiti pomoć u prilagodbi propisa o ovoj vrsti 
ribolova, što je jedan od ključnih problema onih koji se bave tom 
djelatnošću. 
Jedan od važnih faktora je poboljšanje udruženja ribara (i ne samo 
njih) u interesne zajednice (cehovi, ribolovne udruge, ribarske za-
druge, proizvođače). Zbog toga bismo trebali poticati osnivanje 
LAG-ova kao mehanizme pomoći Europske komisije lokalnoj za-
jednici, koji omogućuju lakši pristup fondovima EU (posebno fon-
du za ribarstvo). Sve to traži bolje informirane i educirane ribare 
kako bi bili u stanju podnijeti zahtjev za određenim fondovima i 
projektima.

Poglavlje 5
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Zadar County

Work Package 6 (monitoring, evaluation and guidance) within 
ECOSEA project has two tasks:

• Independent qualitative and quantitative evaluation of the project 
for the duration of the project, i.e. evaluation of the effectiveness 
of the activities with regard to the achievement of the objectives 
of the project especially in the monitoring carried out in order to 
raise the quality of the environment of the Adriatic.

• Creating conditions for directing the achievements and results 
of the project to the sheries policy and aquaculture policy and 
the common practice of users and stakeholders involved in the 
project (e.g. those relevant in the sheries sector at the level of 
the entire Adriatic coast).

During the implementation of the terms of reference, the coordination 
expert communicated with all partners and project managers of all 
partners in the project, with the aim of collecting data for the analysis 
of the implementation of carried out activities and goals achieved. The 
realization of the project package 6 will contribute to sustainability 
and long-term effects of the project, increasing the commitment of 
partners and target groups through the implementation of the project. 
Since the ultimate goal of the implementation of the package is 
evaluation and guidance of results obtained by the implementation 
of a pilot project within EcoSea project, a questionnaire was prepared 
for all project managers. Data collected by lling in the questionnaires 
was uniformed data, which facilitated the process of evaluation and 
guidance of acquired results. Data on pilot actions implementation for 
Albanian partners is not available.

Short summary of processes and achievements of the EcoSea pilot 
actions
In order to strenghten the Adriatic sea ecosystems and biodiversity, 
and to bring benets to economical operators  by improving the 
environmental quality, various species were set as target species in 
the pilot actions. Target species in the pilot actions were: oyster (Ostrea 
edulis), cuttelsh (Sepia officinalis), mussel (Mytilus galloprovincialis), 
bearded mussel (Modiolus barbatus), japanese carpet shell 

Poglavlje 6
WP 6. - Praćenje, vrjednovanje i usmjeravanje

Zadarska županija

Projektni paket br. 6 (Praćenje, vrjednovanje i usmjeravanje) unutar 
EcoSea projekta ima dva zadatka:

•	 nezavisna kvantitativna i kvalitativna evaluacija projekta 
za vrijeme trajanja projekta, tj. evaluacija učinkovitosti 
provedenih aktivnosti s obzirom na postignute ciljeve 
projekta, posebno u dijelu monitoringa provedenog radi 
podizanja kvalitete okoliša Jadrana

•	 stvaranje uvjeta za usmjeravanje postignuća i rezultata 
projekta prema ribarstvenoj politici i politici akvakulture 
kao i zajedničkoj praksi korisnika i dionika koji su uključeni 
u projekt (npr. oni koji su relevantni u ribarskom sektoru na 
razini cijelog Jadrana). 

Tijekom provedbe projektnog zadatka stručnjak za koordinaciju je 
komunicirao sa svim partnerima, odnosno voditeljima projekata 
svih partnera na projektu, s ciljem prikupljanja podataka za 
provedbu analize provedenih aktivnosti i postignutih ciljeva. 
Prikupljeni podatci i analize prezentirale su se koordinatoru koji 
je prikupljene podatke i analize vrjednovao te usmjerio prema 
nositeljima projekata radi osiguravanja učinkovite i pravodobne 
provedbe projekta. Realizacija Projektnog paketa br. 6 pridonijet će 
održivosti i dugoročnim efektima projekta, povećavajući zalaganje 
uključenih partnera i ciljanih grupa kroz provedbu projekta. Upitnik 
je bio pripremljen za sve voditelje projekata. Podatci su prikupljeni 
popunjavanjem upitnika uniformiranih podataka, koji je omogućio 
proces evaluacije i izradu smjernice stečenih rezultata. Podatci o 
provedbi pokusnih aktivnosti za albanske partnere nisu dostupni.

Kratak sažetak procesa i dostignuća EcoSea pokusnih aktivnosti
Kako bi se ojačao ekosustav Jadranskog mora i biološka raznolikost 
te donijele koristi ekonomskim subjektima poboljšanjem 
kakvoće okoliša, postavljene su razne vrste kao ciljane u 
pokusnim aktivnostima. Vrste u pokusnim aktivnostima bile su: 
kamenica (Ostrea edulis), sipa (Sepia officinalis), dagnje (Mytilus 
galloprovincialis), bradate dagnji (Modiolus barbatus), kamenice 
(Venerupisphilippinarum), oslić (Merluccius merluccius), trlja (Mullus 
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(Venerupisphilippinaru), hake (Merluccius merluccius), red mullet (Mullus 
barbatus), musky octopus  (Eledona moschata), norway lobster (Nephrops 
norvegicus), angler sh (Lophius budegassa), common octopus (Octopus 
vulgaris), john dory (Zeus faber), poor cod (Trisopterus capelanus), sardine 
(Sardina pilchardus), anchovies (Engraulis encrasicolus), common dentex 
(Dentex dentex), seabream (Sparus aurata), Sargo breams  nei (Diplodus 
spp), scorpionshes (Scorpaena spp), European conger(Conger conger), 
fresh sand steenbras (Lythognathus mormyrus), seabass (Dicentrarchus 
labrax), common squid(Loligo vulgaris).

Over 500 shermen and aquaculture farmers coming from Italy (Puglia 
Region, Marche Region, Emilia-Romagna Region, Friuli Venezia Giula 
Region) and Croatia (Zadar County, County of Primorje and Gorski 
Kotar) were involved in the implementation of the Ecosea project 
(WP4 and WP5). Majority of the sherman involved were professional 
small scale sherman that operate with traps, set nets, cuttlesh 
traps, traps for Norway lobster, trawl nets, gillnets, trammel nets, 
dredges. Professional purse seines sherman catching small pelagics 
participated as part of one shing cooperative (31 shing vessels).
Also, 54 recreational sherman operating with traps participated inthe 
pilot actions. Aquaculuture farmers inolved in the project were mainly 
shellsh farmers and one seabream/seabass farming company.
In pilot actions shermen had different roles, such as pilot action 
leaders (nal beneciary), associates on the project or project partners. 
Fishermen as associates contributed in the implemention of the pilot 
actions in various ways:

 Mussels farms operators contributed to the positioning of the 
longlines and to the monitoring actions.

 Data collection – the traps nurseries have been delivered to small 
scale and recreational shermen during information seminars 
in which the researchers of CNR-ISMAR of Ancona showed the 
aims of the project  and provided all the information necessary 
for participation. During  these  seminars  a  logbook  was  also  
delivered to  shermen  in  order  to  collect  all  the information 
needed to analyze and evaluate the results of the pilot action. 
Fishermen contributed to the monitoring of the eggs quantity  
through a dedicated loogbook distributed to them. Also traps 
nurseries were submerged by shermen.

 Fullling of questionnaires.
 Data collection – including sampling on commercial vessels and 

landing places; providing necessary data and samples.

barbatus), muzgavac (Eledone moschata), škamp (Nephrops norvegicus), 
udičarke (Lophius budegassa), hobotnica (Octopus vulgaris), kovač 
(Zeus faber), ugotica (Trisopterus capelanus), srdela (Sardina pilchardus), 
inćun (Engraulis encrasicolus), zubatac (Dentex dentex), orada (Sparus 
aurata), šarag (Diplodus spp), škrpina (Scorpaena spp), ugor (Conger 
conger), ovčica  (Lythognathus mormyrus), brancin (Dicentrarchus) i 
lignja (Loligo vulgaris).

Više od 500 ribara i uzgajivača ribe koji dolaze iz Italije (regije: 
Puglia, Marche, Emilia-Romagna, Friuli Venezia Giula) i Hrvatske 
(Zadarska županija, Primorsko-goranska županija) uključeni su 
u provedbu projekta EcoSea (WP 4 i WP 5). Većina ribara koji su 
uključeni, profesionalni su ribari u malom ribolovu koji rade s 
vršama, postavljenim mrežama, koćama, mrežama stajaćicama i 
potegačama. Profesionalni koćari pelagičke ribe sudjelovali su kao 
dio jedne ribarske zadruge (31 ribarski brod). Također, 54 rekreativna 
ribolovca koji rade s vršama, sudjelovalo je u pokusnoj aktivnosti. 
Uzgajivači uključeni u projektu bili su uglavnom uzgajivači školjki 
i jedna tvrtka za uzgoj brancina. U pokusnoj aktivnosti ribari su 
imali različite uloge, kao što je voditelj pokusne aktivnosti (krajnji 
korisnik), suradnici projektnih partnera ili projekta. Ribari su kao 
suradnici pridonijeli u provedbi pokusnih aktivnosti na različite 
načine:

•	 Uzgajivači dagnji pridonijeli su pozicioniranju užadi za uzoj 
i nadzor.

•	 Prikupljanje podataka – zamke/mrijestilišta dostavljena su 
malim ribarima tijekom informativnih seminara u kojima 
su istraživači CNR-Ismara, Ancona pokazali cilj ovog 
projekta i osigurali sve potrebne podatke za sudjelovanje. 
Tijekom tih seminara bio je ribarima dostavljen i dnevnik 
kako bi prikupili sve podatke koje je potrebno analizirati i 
vrjednovati. Ribari su pridonijeli praćenju količine jaja kroz 
namjenski dnevnik, također su potopili zamke/mrijestilišta.

•	 Ispunjavali upitnike.
•	 Prikupljali podatke - uključujući uzorkovanje na 

komercijalnim plovilima; dostavljanje potrebnih podataka i 
uzoraka.

•	 Pružali logistiku za prikupljanje potrebnih podataka o 
ribolovnom naporu, floti, prvoj prodaji i uzorcima iz ulova 
(ribolovna zadruga).

Poglavlje 6
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 Providing logistics to collect the necessary data on shing effort, 
the eet, the rst sale and collect samples from the catch (shing 
cooperative).

 The shellsh farmers have laid the equipment on the seabed 
inside their farms and attended the meeting about the effect of 
the actions. 

One higly valuable process of the EcoSea project was education of 
shermen. Meetings of shermen with various experts were organized 
organized during implementation of the pilot actions. On the meetings 
valuable knowledge was exchanged between experts and sherman 
on mutual benet.

Educational activities: 

 Education on the management of the shery in the mussel 
farms area which  could be scheduled by an agreement between 
regional Fishermen and Mussel Farming Organisations – Diving 
and underwater educational activities).

 Dedicated training seminar has been implemented with the 
contribution of CNR and ASSAM to inform mussels farm 
entrepreneurs on the sustaInable practice implemented and on 
the results of the pilot action.

 Education, information (Sharing of the pilot action objectives, 
support the monitoring of the pilot action, sharing of the pilot 
action results, including the benets of the implementation of 
the pilot action in terms of biodiversity, sh biomass increase 
and environmental sustainability of acquaculture.)

 Education, information (Sharing of the pilot action objectives, 
support the monitoring of the pilot action, sharing of the pilot 
action results, including the benets of the implementation of 
the pilot action in terms of environmental sustainability of 
acquaculture/mussel farming).

 Discussion on the implemented actions and their effect on the 
environment and on the target species (Cuttlesh, Mussel), 
attended by small scale shermen and shellsh farmers.

 Meetings with an aim to discuss the pilot actions and thier effect 
on the environment and on the target species (Oyster)

 Shellsh farmers took part on the various meetings, shared their 
experiences and gave their advice on the shellsh farming.

 Education of shermen on the establishment of producer 
organizations in the sheries.

Praćenje, vrjednovanje i usmjeravanje (WP 6)

•	 Postavili opremu na morsko dno - uzgajivači školjaka, 
unutar svojih uzgajališta, te su prisustvovali sastancima o 
učinku aktivnosti.

Jedan visoko vrijedan dio EcoSea projekta je edukacija ribara. 
Organizirani su susreti ribara s raznim stručnjacima tijekom 
provedbe pilot-aktivnosti. Na sastancima je razmijenjeno znanje 
između stručnjaka i ribara na obostranu korist.

Obrazovne aktivnosti:
•	 Edukacija o upravljanju područjem uzgoja dagnji koje može 

biti uređeno sporazumom između regionalnih organizacija 
ribara i uzgajivača školjaka - obrazovne aktivnosti o ronjenju.

•	 Namjenski seminar proveden je, u suradnji s CNR-om i 
Assamom, za uzgajivače daganja o primjeni održive prakse i 
rezultatima pokusne aktivnosti.

•	 Obrazovanje, informiranje (dijeljenje ciljeva, podržavanje 
praćenja pilot-aktivnosti, razmjena rezultata pilot-aktivnosti, 
uključujući koristi od provedbe pilot-aktivnosti u smislu 
biološke raznolikosti, povećanja riblje biomase i održivosti 
okoliša marikulture) pratili su projekt.

•	 Rasprava se vodila o poduzetim radnjama i njihovom 
utjecaju na okoliš te na ciljne vrste (sipa, dagnja), za male 
ribare i uzgajivače školjaka.

•	 Susreti radi diskusije o pilot-aktivnostima, te njihov utjecaj 
na okoliš i na ciljne vrste (kamenica).

•	 Uzgajivači školjaka su sudjelovali na raznim sastancima, 
podijelili su svoja iskustva i dali svoje savjete o uzgoju školjki.

•	 Obrazovanje ribara usmjerilo se na uspostavu organizacija 
proizvođača u ribarstvu.

•	 Edukacija o prikupljanju podataka, stručnjak iz područja 
biologije mora održao je radionicu s ribarima koji su 
sudjelovali u prikupljanju i isporuci uzoraka. Ribari su 
obrazovani kako uzimati uzorke i pripremiti ih za isporuku, 
za mjerenje i analizu. 
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 Education on the data collection, the expert in marine biology 
held a workshop with the shermen who were involved in 
collecting and delivering samples. Fishermen were educated how 
to take samples and prepare them for delivery for measurement 
and analysis.

In order to reach goals set in the action plans different equipment 
was needed. During the implementation of the action plans following 
equipment was purchased:

 concrete sh agregating devices (40 pcs) and oating sh 
agregating devices (20 pcs); used for the agregation of the high 
values sh species

 creels (600 pcs), articial substartes modied cuttletraps (20 pcs), 
articial substrates ropes like posidonia prairie (1500 m), oating 
hatcheries (20 pcs)

 lanter-net (430) andropes for bearded mussel larvae (320); used 
for larvae collection

 collectors of cuttlesh eggs (1800 pcs); two long-line (length of 
about 1,000 m each) in six shellsh farms located along the coast. 
Each long line was armed with 150 collectors of cuttlesh eggs.  

 beds of little stone (2 pcs); the beds of little stones, thanks to the 
presence of small recesses that will be created between them, 
will aim to limit dispersal of oysters due to waves and currents, 
in addition to being a good substrate for the settlement of at 
oyster larvae, so to increase the area of the “sanctuary” and to 
giving origin to the oysters reef. 

 beds of shells (3 pcs); the beds of shells increase and strengthen 
the presence of suitable substrate for the recruitment of larvae of 
at oysters on muddy sea bottom.

 seagrass nursery (18 pcs); seagrass nursery was created for the 
restocking of cuttlesh, favouring the collecting of cuttlesh 
eggs.

 trapnurseries (150 pcs); the trapnurseries are aimed for the 
collection of cuttlesh eggs. 

 4 longline nurseries, structures  have  been shaped  to  be  
particularly  suitable  to  be  used  between  the  longlines  of  
suspended  longline  farms. Each  longline  nursery  is  constituted  
by  a  rope  of  400  m  with  a  total  of  250 collectors for cuttlesh 
eggs. The longlines are aimed for the collection of cuttlesh eggs.

 1 machinery for testing of the „New Zeland“ continuous rope 
system in the mussel farming utilizing cotton made nets instead 

Kako bi se postigli ciljevi postavljeni u akcijskim planovima, bila 
je potrebna različita oprema. Tijekom provedbe akcijskih planova, 
kupljena je sljedeća oprema:

•	 betonske strukture za prikupljanje riba (40 komada) i 
plutajuće strukture za prikupljanje riba  (20 komada); 
korištene za prikupljanje visokovrijednih ribljih vrsta

•	 vrše (600 kom.), umjetno izrađene zamke za sipe (20 kom.), 
umjetne podloge - užad kao Posidonia prerije (1500 m), 
plutajuća mrijestilišta (20 kom.)

•	 mreže (430) i užad za ličinke bradate dagnje (320); korištene 
za prikupljanje ličinke

•	 sipini kolektori (1800 komada); dvije duge linije (duljina oko 
1000 m svaki) u šest uzgajališta uz obalu. Svaka duga linija 
bila je opremljena sa 150 kolektora sipinih jaja

•	 kameni grebeni (2 kom.); zahvaljujući prisutnost malih 
udubljenja koja će nastati između njih, imat će za cilj 
ograničiti rasipanje mlađi kamenica zbog valova i struja, 
budući je dobra podloga za ličinku kamenice jer se poveća 
površina “utočišta” za kamenice

•	 kameni grebeni (3 kom.); za školjke, koje povećavaju i 
ojačavaju prisutnost pogodnog supstrata za leženje larvi 
plosnate kamenice na blatnjavom morskom dnu

•	 mrijestilišta u morskoj travi (livade) (18 kom.); stvorena za 
poribljavanje sipom i prikupljanje sipinih jaja 

•	 mreže (150 kom.); za prikupljanje sipinih jaja
•	 4 dugolinijska mrijestilišta, objekti su oblikovani da budu 

posebno pogodni za upotrebu  između linija već postojećih 
uzgajališta. Svako linijsko mrijestilište je postavljeno na 
užetu od 400 m sa ukupno 250 kolektora za sipina jaja 

•	 1 stroj za ispitivanje “novozelandskog” kontinuiranog 
sustava užadi u uzgoju daganja koji se  koristi pamučnom 
užadi i mrežama umjesto plastičnih

•	 1 linija za uzgoj dagnji (120 m duljine) za eksperimentiranje 
s kontinuiranim sustavom užadi “Novi Zeland”, uključujući 
sve strojeve i ostale potrebne alate. Opisanom opremom 
koristi se za poboljšanje ekološke održivosti marikulture/
uzgoja daganja. Strojevima se može koristiti u svim fazama 
produktivnog ciklusa

•	 podvodni umjetni grebeni (betonski moduli) i strojevi 

Poglavlje 6
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of plastic ones 
 1 mussel farming line (120 m long) for the experimentation of 

the „New Zeland“ continuos rope system, including all the 
machineries and other tools needed. The equipment described is 
used to improve the environmental sustainability of acquaculture/
musselfarming. The machinery can be used in all the phases of 
productive cycle.

 underwater articial reefs (concrete modules) and machinery 
for testing of the „New Zeland“ continuous rope system in the 
mussel farming utilizing cotton made nets instead of plastic 
ones132 concrete moduls, 1 mussel farming line (120 m long) for 
the experimentation of the „New Zeland“ continus rope system, 
including all the machineries and other tools needed.

 underwater articial reefs (number n.a.); used to improve 
biodiversity, sh biomass and enviromental sustinability of 
aquaculture.

 Equipment  incorporated on the boat for the shellsh farming 
(polyculture): 

o Drive diesel engine with a water pump and a hydraulic 
pump to run the built-in machines

o “stars” for the withdrawal of breeding lines for shellsh 
(2 pcs)

o winches to raise the breeding lines for shellsh and for 
the withdrawal of a boat along the anchor net of cage sh 
farms (3 pcs) 

o conveyor belt for pulling nets with mussels on vessel (1 
pcs)

o conveyor belt for raising mussels in the drum for  
separation of shellsh (1 pcs)

o drum for separation of shellsh before sorting (1 pcs)
o vibrating sorting table (1 pcs)
o “Filler” for lling the shellsh in a double tube net (1 pcs)
o machine for launching the tube nets to ller pipe (1 pcs)
o Construction of stainless steel on which machines and 

equipment are placed (1 pcs).

In order to assess the improved quality of the environment generated 
by the pilot actions, in terms of strengthening ecosystems and 
biodiversity, species evolution, different types of monitoring were 
conducted.Furthermore, in some case monitoring will be conducted 
a year after pilot actions are completed.Different methodes of data 

za ispitivanje „novozelandskog“ kontinuiranog sustava 
užadi u uzgoju dagnji korištenjem pamučne mreže umjesto 
plastične, 132 betonska modula, 1 linije za uzgoj dagnji (120 
m duljine) za pokus u „novozelandskom“ kontinuiranom 
sustavu užadi, uključujući sve strojeve i ostale potrebne alate

•	 podvodni umjetni grebeni (broj nedostupan); koristi se njima 
za poboljšanje bioraznolikosti,  povećanje riblje biomase te 
ekološke održivosti marikulture.

•	 Oprema ugrađena na brod za uzgoj školjaka (Polikultura):
· dizelski motor s pumpom za vodu i hidrauličnom pumpom 
za pokretanje ugrađenih strojeva - “zvijezde” za povlačenje 
uzgojne linije za školjke (2 kom.)
· vitla za podizanje uzgojne linije za školjke i povlačenje 
broda duž sidrene mreže kaveza za ugoj ribe (3 kom.)
· pokretna traka za povlačenje mreže s dagnjama na plovilo 
(1 kom.)
· pokretna traka za podizanje dagnje u bubanj za odvajanje 
školjaka (1 kom.)
· bubanj za odvajanje školjaka prije razvrstavanje (1 kom.)
· vibrirajući stol za sortiranje (1 kom.)
· “punjač” za punjenje školjki u mrežu dvostrukog tuljka (1 
kom.)
· stroj za pokretanje mreže za punjenje školjaka (1 kom.)
· konstrukcija od nehrđajućeg čelika na koju se strojevi i 
oprema stavljaju (1 kom.).

Kako bi se procijenila poboljšana kvaliteta okoliša zbog provedbe 
pokusne aktivnosti, u smislu jačanja ekosustava i bioraznolikosti i 
evolucije vrsta, provedene su različite vrste monitoringa. Nadalje, u 
nekim slučajevima praćenje će se provoditi godinu dana nakon što 
je pokusna aktivnost dovršena. Različitom metodikom prikupljanja 
podataka se koristilo u različitim pokusnim aktivnostima, a različiti 
pokazatelji su se bilježili unutar faze praćenja.
 

Praćenje, vrjednovanje i usmjeravanje (WP 6)
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collection were used in different pilot actions, while various indicators 
were considered within the monitoring stages.

Monitoring methods Indicators
Egg collection capacity, eggs hatching 
capacity

Number of cuttlesh eggs collected, 
hatching percentage

Larvae collection capacity, growth index n.a.
Monthly sampling on vessels at sea 
and landing places of small pelagics 
(sardines and anchovies).

Qualitative and quantitative 
composition of total catch, demographic 
structure, length; weight, sex ratio 
and maturity stages of sardines and 
anchovies.

Monitoring of compliance of analysis 
of shellsh required for the evaluation 
of breeding areas and food safety  the 
breeding area of   sh farms on which a 
pilot was conducted.

In accordance with the Regulation (EC) 
No. 854/2004.

Assessment of white sh population 
analysis of benthic communities; 
chemical analysis of seawater and 
sediment; analysis of physical effects of 
the mariculture on the seabed

Qualitative and quantitative 
composition of benthic communities; 
demographic structure of commercial 
species, population density, indices 
(abundance, biomass), length; weight, 
sex ratio and maturity stages; nutrients 
concentrations etc.

Monthly sampling on vessels at sea and 
landing places of commercial shery

Qualitative and quantitative 
composition of total catch, landing and 
discard; shery effort, demographic 
structure of commercial species, 
population density, indices (abundance, 
biomass), length; weight, sex ratio and 
maturity stages

Underwater observations Number of cuttlesh eggs on the 
observed colletors

Underwater observations Number of oysters per square meter
Samplings at sea were conducted 
regularly in order to record data on 
common cuttlesh eggs deposition. 
A participatory monitoring activity 
has been done in order to collect data 
on cuttlesh eggs deposition and 
involvement of stakeholders. 

Data about number of eggs for collector, 
diameter of eggs, percentage of eggs 
coverage in relation to the reproductive 
season and degree of stakeholders 
involvement.

A participatory monitoring activity 
has been done in order to collect data 
on cuttlesh eggs deposition involving 
directly shermen in the monitoring 
through dedicated loogbook. Logbook 
were lled by the shermen with the 
requested data and pictures have been 
sent to the CNR_ISMAR responsible 
scientists. 

Data about number of eggs for collector, 
percentage of eggs coverage in relation 
to the reproductive season and degree 
of stakeholders involvement. 

Metode praćenja Indikatori

Kapacitet prikupljanja jaja, kapacitet 
leženja jaja

Broj prikupljenih sipinih jaja, postotak 
leženja

Kapacitet prikupljanja ličinki, indeks rasta Nedostupno

Mjesečno uzorkovanje na plovilima na 
moru i mjestu lova pelagičke ribe (srdele 
i inćuni).

Kvalitativni i kvantitatini sastav ukupnog 
ulova, demografska struktura, dužina; 
težina, spol i faze zrelosti srdele i inćuna

Praćenje usklađenosti analize školjkaša 
potrebne za ocjenu uzgojnih područja i 
sigurnosti hrane u uzgojom području ri-
bogojilišta na kojem je pokusna aktivnost 
provedena

U skladu s Uredbom (EZ)
broj 854/2004

Procjena populacije bijele ribe, analiza 
životnih zajednica;
kemijska analiza morske vode i sedimen-
ta; analiza fizičkih učinaka marikulture na 
morsko dno

Kvalitativni i kvantitativni sastav ben-
toskih zajednica, demografska struktura 
komercijalnih vrsta, gustoća naseljenosti, 
indeksi (brojnost, biomasa), dužina; 
odnos spolova i faze zrelosti;  
koncentracija nutrijenata i sl.

Mjesečno uzorkovanje na plovilima na 
moru - mjestima komercijalnog ribarstva

Kvalitativni i kvantitativni sastav ben-
toskih zajednica, demografska struktura 
komercijalnih vrsta, gustoća naseljenosti, 
indeksi (brojnost, biomasa), dužina; 
odnos spolova i faze zrelosti;

Podvodno promatranje Broj sipinih jaja na 
promatranim kolektorima

Podvodno promatranje Broja kamenica po m2

Uzorkovanja na moru su provedena
redovito kako bi se bilježili podatci o
uobičajenom polaganju sipinih jaja;  
participativno praćenje aktivnosti
je učinjeno kako bi se prikupili podatci
o odlaganju sipnih jaja i uključenost 
dionika

Podatci o broju jaja za kolektor; promjer 
jaja, postotak jaja,  obuhvat u odnosu na 
reproduktivnu sezonu i stupanj 
uključenosti dionika

Participativno praćenje aktivnosti je učinjeno 
kako bi se prikupili podatci o taloženju sipinih 
jaja, a uključuje izravno praćenje kroz brodske 
dnevnike, koje su ispunili ribari s traženim  
podatcima i slikama, te su  poslani u CNR i 
ISMAR zaduženim znanstvenicima.

Podatci o broju jaja za kolektor, promjer 
jaja, postotak jaja, obuhvat u odnosu na 
reproduktivnu  sezonu i stupanj  
uključenosti dionika

Uzorkovanje školjkaša iz običnih i eksperimen-
talnih sustava u vremenskim intervalima kako 
bi se usporedila proizvodnja u smislu biomase i
kvalitete

Broj, veličina i težina dagnji iz običnih i 
eksperimentalnih sustava, smanjenje 
broja/težine plastične mreže

Vizualni pregled i izravno uzorkovanje
(po ribolovnom alatu) u vremenskim razmaci-
ma o bioraznolikosti, broju i biomasi  morskih 
vrsta. Uzorkovanje dagnji iz običnih i eksper-
imentalnih dagnji - sustavi na vremenskim 
intervalima

Prisutnost vrsta u svim fazama životnog 
ciklusa, razvoj bioloških zajednica;
broj, veličina i težina dagnji, smanjenje 
broja/težineplastične mreže

Poglavlje 6
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Sampling of mussels from ordinary 
and experimental mussel systems at 
time intervals, in order to compare the 
production in terms of biomass and 
quality. 

Number, weight and size of mussels 
from ordinary and experimental 
systems, reduction in number/weight of 
the plastic nets.

Visual census and direct sampling 
(by shing gears) at time intervals of 
biodiversity, number and biomass of 
the marine species.Sampling of mussels 
from ordinary and experimental mussel 
systems at time intervals.

Presence of species at all the life stages, 
development of biological communities. 
Number, weight and size of mussels, 
reduction in number/wight of the 
plastic nets.

Following are the mainresults achived by now in pilot actions that 
bring forward to ecological sustainability or there are positive socio 
economic implications of their implementation: 

 Development of the proposal of the local  management  plan for 
demersal resources in the area of the County of Primorje and 
Gorski Kotar.

 Assesment of the impact of mariculuture on the marine 
environment.

 Raising of the awarness among sherman and aquaculture 
farmers on the importance of protecting sh stocks, showing that 
even small actions can favour the increase of the target species.

 Providing usefull informations, both to farmers and policy 
makers, on the actions that should be taken to optimize the 
shellsh farming processes and equipment.

 Restocking of oysters bed through the establishment of areas 
with a high densiy breeding is a long term action and the effect on 
the environment will be assessed in the next years, through the 
survival of the oyster reefs and the spread of new oyster shoals.
From the environmental point of view, the shoals of oysters 
preserve biodiversity, through ltration subtract the excess 
nutrients from the water and contribute to CO2 sequestration. 
Furthermore the shing of oysters is an important economic 
resource for the Adriatic shermen.

 Common cuttlesh restocking, in order to mitigate the resource 
exploitation, both in ecological and economic terms, pursuing the 
sustainable approach within shermen and aquaculture farmers, 
thus also promoting sustainable acquaculture practices.

 The establishment of polyculture shellsh and cage sh farms 
for the rational use of resources, and the associated reduction the 
impact of sh farming on the environment.

Slijede glavni rezultati ostvareni do sada u pokusnim aktivnostima 
koji ističu ekološku održivost ili postoje pozitivne socio-gospodarske 
posljedice njihove primjene:

•	 Izrada Prijedloga plana lokalnog upravljanja pridnenim 
resursima u području Primorsko-goranske županije.

•	 Procjena utjecaja marikulture na morski okoliš.
•	 Podizanje svijesti među ribarima i uzgajivačima o važnosti 

zaštite ribljeg fonda, što pokazuje da čak i male akcije mogu 
pogodovati povećanju broja ciljanih vrsta.

•	 Pružanje korisnih informacija, kako za uzgajivače tako i za 
donositelje odluka, o radnjama koje treba poduzeti kako bi 
se optimizirali procesi i oprema za uzgoj ribe.

•	 Poribljavanje kamenicama kroz uspostavu područja s 
uzgojem visoke gustoće je dugoročno djelovanje i utjecaj na 
okoliš koji će se ocijeniti u sljedećih nekoliko godina kroz 
opstanak grebena kamenica i širenje novih jata kamenica. 
S ekološkoga gledišta, jata kamenica čuvaju biološku 
raznolikost, filtriranjem oduzimaju višak hranjive tvari iz 
vode i pridonose vezanju  CO2. Nadalje, ulov kamenica je 
važan gospodarski resurs za jadranske ribare.

•	 Poribljavanje sipom kako bi se ublažila eksploatacija resursa, 
kako u ekološkim i ekonomskim uvjetima, provođenjem 
održivog pristupa ribarstvu i marikulturi, tako i promoviranju 
održive prakse marikulture.

•	 Upostavljanje polikulture školjaka u kaveznom uzgajalištu 
za racionalno korištenje resursa, te pripadajuće smanjenje 
utjecaja uzgoja riba na okoliš.

•	 Prva proizvođačka organizacija osnovana je u ribarskom 
sektoru u Hrvatskoj. Ciljevi uspostavljene organizacije 
proizvođača su: promicanje održivih ribolovnih aktivnosti 
svojih članova, čime se smanjuju ili izbjegavaju neželjeni 
ulovi, uspostaviti sljedivost proizvoda za tržište i doprinos 
uklanjanju ilegalnog, neprijavljenog i nereguliranog ribolova.

Praćenje, vrjednovanje i usmjeravanje (WP 6)
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Fotografije na 20., 115. i 121. stranici izrađene su u sklopu aktivnosti “GAC 
Friuli Venezia Giulia“, a financirao ih je Europski fond za ribarstvo (programsko 
razdoblje 2007. – 2013.)


