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In this issue

Despite the pandemic the Turkish aquaculture sector experienced another year of growth in 

2020 with significant increases in production of all the main species; seabass, seabream, and 

rainbow trout. The majority of seabass and seabream is produced in cages in the sea, but there 

is also a small production of these two species in earthen ponds in coastal areas close to the Ae-

gean Sea. Small family-owned companies are mainly responsible for this kind of production  

which is valued on the market for its affinity to wild-caught fish. Bigger companies are exploiting 

this feature to export the fish. All the players in the sector have to contend with the impacts of cli-

mate change including higher water temperatures, making aerators indispensable, droughts, and 

floods. Companies and the government realise that conditions are likely to worsen before they 

improve and are instituting measures to adapt to and mitigate these impacts. Read more from  

page 32

Seaweed is the new wonder-organism. Versatile enough to be used as food, feed, fuel, fertiliser, and 

by the nutraceutical and pharmaceutical industries, among other applications, it is also touted as 

a mitigant for the pollution caused by fish farming, and a means of decarbonising the atmosphere. 

These and other benefits were highlighted at the virtual seaweed conference, Seagriculture, organ-

ised by DLG Benelux. In Europe, seaweed is not yet being given its due. To increase awareness of 

seaweed and to indicate its commitment to the sector, the European Commission funded the innova-

tion awards at the event. Interest for seaweed in the EU is certainly on the increase, but in terms of 

production the region must up its game. Most of the world’s 32m tonnes of seaweed is produced in 

Asia, European production is currently less than 1 of that. However, interest is growing rapidly as 

seaweed can contribute to the blue economy and thereby play a useful role in the EU’s Green Deal. 

Read more on page 17

Aquaculture: Fish farmers go to great lengths to improve the health and wellbeing of their stock. 

Strengthening the fish’s immune system is one way of reducing the risk of disease. This is desirable 

not only because prevention is usually better than cure, but also because cures can be expensive, 

time consuming, and have an impact on growth rates. The use of prebiotics, probiotics, and post-

biotics are among the modern treatment strategies that strengthen or otherwise help the naturally 

occurring microbiota of the fish and thereby reduce vulnerability to pathogens. Research has shown 

that the presence of and balance between these microorganisms have a bearing on fish health.  

While prebiotics target the intestinal microflora creating conditions in the gut that stimulate the ben-

eficial bacteria present there, probiotics are living microorganisms that are intended to populate the 

intestines to correct any imbalance in the fish microbiome. Read Dr Manfred Klinkhardt’s article on 

page 22

Fishing: The ever-increasing use of technology is slowly spreading to the fishing sector. For fisheries 

managers one of the benefits is that it offers a way of collecting data in real time about fishing opera-

tions which makes for more informed and therefore better management decisions. It can also allow 

better implementation of policy. The use of technology could reduce IUU fishing, discards, bycatches, 

and help enforce the landing obligation, thereby ensuring the sustainability of fishing operations and 

securing jobs in the sector. In addition, it could contribute to making fishing a more attractive option 

for the young people who today would rather seek other jobs. The lack of enough young people joining 

the fishing industry is a threat to the future of the sector—modern, climate friendly, well-equipped ves-

sels, with the hardware and software on board to appeal to environmentally aware young people could 

be one way of attracting them to the profession. Modern technology can also play a role in monitoring 

fisheries, but fishers’ opinions about such measures need to be considered. Read more on page 49

Turkish aquaculture responds to 
climate change

  EUROFISH Magazine  6 / 2021 3

02_In_This_Issue.indd   302_In_This_Issue.indd   3 24/11/21   10:08 AM24/11/21   10:08 AM



DK
SE

EE

LT

DE

K

CZ

NL

BE

FR
CH

AU

SL

U

BY

ROHU

IT

RU

SI

MT

HR

AL

BG
BA RS

EL

LU

DZ
TN

LY

NO

LV

ME
MK

PL

4 www.eurofi shmagazine.com

Table of     
News
 6 International News

Events
12 Status of fi sheries and aquaculture in selected Balkan and 

Caucasus countries

Closer dialogue would benefi t all stakeholders

17 Sharing insights on a burgeoning industry at Seagriculture 

2021

The promise of seaweed

Aquaculture
 22 Probiotic microorganisms support aquaculture

Preventive health protection and thriving fi sh

Projects
 27 Mediterranean aquaculture highlighted at EAS annual event

MedAid, PerformFish present their results

 30 SUSHI DROP—an interreg project with Italy and Croatia to 

map marine ecosystems in the Adriatic

A non-invasive way of collecting data

Turkey
 32 Adapting to and mitigating the eff ects of climate change

Turkish aquaculture records another year of growth

 36 Over three years Defne Tur switched completely from the 

domestic market to the EU

Electronic systems bring effi  ciency and fl exibility

 38 The association for earthen pond farmers of marine species 

gives its members a voice

Strength and negotiating power in numbers

 39 The Istanbul fi sh auction

The fi rst sale of commercially caught Black Sea fi sh

03_TOC.indd   403_TOC.indd   4 24/11/21   10:42 AM24/11/21   10:42 AM



UA

BY

RU

O

BG

MD

EG

AM

AZGE

KZ

IQ

IL JO SA

LB

SY

CY

TR

 
    

(C
C

 B
Y-

S
A

 3
.0

) 
M

ap
 b

as
ed

 o
n

ht
tp

s:
//

co
m

m
on

s.
w

ik
im

ed
ia

.o
rg

/w
ik

i/
Fi

le
:L

oc
at

io
n_

Eu
ro

pe
an

_
na

tio
n_

st
at

es
.s

vg
by

 H
ay

de
n1

2
0
 a

nd
 N

uc
le

ar
Va

cu
um

 

  EUROFISH Magazine  6 / 2021 5

  Contents

Worldwide Fish News

Denmark page 7

EU page 6

Germany page 10

Italy pages 7, 11

Latvia page 6

Netherlands page 11

Turkey page 8

 40 Olivka Foods uses earthen ponds to grow a premium product

Occupying a special market niche

 42 With its investments in a hatchery Sürsan now controls 

every step of the production chain

Full integration off ers many advantages

Poland
 44 A campaign promotes the health and environmental 

benefi ts of carp consumption

Carp—healthy by nature

 45 The Polish fi sh processing sector seems highly resistant to 

the covid pandemic

Companies experience strong growth despite the virus

 47 A project to promote Baltic Sea fi sh consumption focuses 

on benefi ts to health and the environment

Consumers targeted using multiple channels

Fisheries
 49 The digitalisation of the fi shing industry is moving ahead

Obtaining stock data and implementing eff ective 

controls

Guest Pages
 53 The Black Sea Commission collaborates with many to 

achieve its objectives

An institution dedicated to fi ghting pollution in the 

Black Sea

Service
 57 Diary Dates

58 Imprint, List of Advertisers

Scan the QR code to access the Eurofi sh 

Magazine website (www.eurofi shmagazine.

com), where you can also sign up to receive 

the Eurofi sh Magazine newsletter.

03_TOC.indd   503_TOC.indd   5 24/11/21   10:42 AM24/11/21   10:42 AM



6 www.eurofi shmagazine.com

[ INTERNATIONAL NEWS ]

Nearly 184 thousand tonnes of trout were produced in 2019 making it 
the number one freshwater species farmed in the EU both in terms of 
value and volume.

Flakes made of yellow peas with nori leaves is one in a range of 
plant-based seafood products that Karavela has introduced.

The EU’s most farmed freshwater species is rainbow trout
EUMOFA has published a new 
case study: “Portion trout in the 
EU”, focusing on the price struc-
ture along the supply chain in 
Germany, Italy, and Poland. Rain-
bow trout (Oncorhynchus mykiss) 
is the main freshwater species 
farmed in the EU, both in terms of 
volume and value. Grown to a size 
of between 350  and 600 g, the � sh 
is typically supplied to the market 
as whole � sh or � llets. In 2019, EU 
27 production of trout was 183,819 
tonnes. � e main EU Member 
States producing trout are France, 
Italy, and Denmark, account-
ing for 56 of EU production. 
World trout production has been 
increasing since 2015 (+21 in 
volume in the period 2015-2019) 
reaching 939,878 tonnes in 2019. 
� e EU  is the second-largest trout 
producer in the world, account-
ing for 20 of global production.

In 2020, the main EU sellers of 
portion trout were Denmark, 
Spain, and Poland, while the 

main EU destinations for this 
product were Germany, Poland, 
and France. � e apparent con-
sumption of trout in the EU 27 
was 208,657 tonnes in 2018. Over 
four � fths of supply was sourced 
from EU production and 17 from 
imports. In Germany, the ex-farm 
prices for portion trout ranged 
from 4,37 EUR/kg to 7,79 EUR/kg 
(2019) with a � nal price of 10,41 
EUR/kg (observed in small-scale 
retail shops). In Italy, the aver-
age ex-farm price for fresh por-
tion trout was 3,30 EUR/kg (2021) 
and the retail price considered in 
the analysis was 9,90 EUR/kg for 
large-scale retailers (from 7,90 to 
9,90 EUR/kg at retail stage based 
on a store check). In Poland, the 
ex-farm price considered is 2,62 
EUR/kg (2020) and the report 
provides two price transmis-
sion analyses: packed product in 
large-scale retailers (� nal price 
at 5,79 EUR/kg) and unpacked 
product in traditional shops (� nal 
price at 5,82 EUR/kg).

Latvia: Major canned fi sh producer launches plant-based seafood range
� e popularity of plant-based 
products continues to increase. 
A Bloomberg Intelligence report 
predicts that the market for these 
products will grow to USD162bn 
in 2030 from USD30bn in 2020. 
Sensing an opportunity, Kara-
vela, a leading producer of 
canned � sh products based in 
Riga, has developed a line of 
canned seafood products made 
from yellow peas, a healthful and 
sustainable raw material. � e 
company spent a year research-
ing the market and conducting 
trials. Around EUR2.5m was 
invested and more than 100 
recipes were tested before the 
product was brought to mar-
ket. � e new brand, Fish Peas, 

will promote a range of salads, 
spreads, and � akes made from 
yellow peas which have a very 
small carbon footprint when 
considering the entire produc-
tion and processing chain. In 
addition to being plant-based 
the new range will also be gluten-
free and without GMOs. Andris 
Bite, the company CEO, says 
that Karavela aims to combine 
its knowledge of canned seafood 
with the results of its research 
into plant-based ingredients 
to become a trendsetter in the 
plant-based � sh product market. 
� e new range was launched at 
the Anuga food and beverages 
show in Germany in October this 
year.

FocCASE STUDY
IN THE EU

PORTION TROUT

PRICE STRUCTURE
IN THE SUPPLY CHAIN

FOCUS ON GERMANY,

ITALY AND POLAND

Maritimes Affairs 
and Fisheries

OCTOBER 2021

WWW.EUMOFA.EU

Read the full report in English, 
French, Spanish, German, Italian, 

or Polish on the www.eumofa.eu 
website.
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Italy: AquaFarm returns in physical format in 2022
Pordenone in northern Italy will 

once again host AquaFarm, an 

international event for the aqua-

culture, algae-culture, shellfi sh 

farming, and sustainable fi sh-

ing industries. Th e event will be 

held on 16 and 17 February 2022 

at Pordenone Exhibition Centre 

and will represent the relaunch 

of the physical event; in 2021 only 

a virtual edition was possible. 

Th at year, despite the restrictions, 

AquaFarm launched AlgaeFarm 

dedicated to the production and 

processing of macro and micro-

algae. In 2022 AlgaeFarm will be 

allocated more space refl ecting 

the growing importance of this 

sector. Algae have a variety of 

uses including as food, feed, fer-

tiliser, and fuel. In addition, com-

ponents found in algae are also 

sought after by the pharmaceuti-

cal and nutraceutical sectors. Th e 

trade show will be held in parallel 

with a conference where several 

of the issues aff ecting the aqua-

culture sector will be discussed. 

Th ese include the role of politics, 

social sustainability, environ-

mental impact of feeds, aquacul-

ture 4.0 and the new technologies 

it features. Co-located with Aqua-

Farm is the event NovelFarm 

which is a showcase for new 

growing systems, soilless and 

vertical farming. Research and 

development will also be a fea-

ture of AquaFarm 2022, where 

there will be a session at the con-

ference on EMFF projects as well 

as a contest aimed at researchers 

and start-ups to fi nd the most 

innovative and useful research 

for improving the productivity 

of aquaculture farms. For more 
information, visit www.aqua-
farmexpo.it

Visitors and exhibitors to AquaFarm 2022 will also be able to attend 

AlgaeFarm and NovelFarm. The former deals with algae production 

and products, while the latter is about new cultivation techniques for 

plants.

Denmark: Parents’ uncertainty deprives children of fi sh
Despite living in a country sur-

rounded by water, Danish children 

fail to eat the recommended weekly 

portion of fi sh, reports Denmark’s 

national broadcaster. And the rea-

son is not that they dislike fi sh—on 

the contrary. Th e problem appar-

ently lies with their parents who 

are uncertain how to prepare and 

serve fi sh, according to recent 

research by researchers at Copen-

hagen University and the Voca-

tional College Absalon. Responses 

from 669 children between 11 and 

13 revealed that only 42 had eaten 

fi sh within the last week and that 

70 liked fi sh. Th e research was 

part of Rikke Højer’s PhD thesis at 

Copenhagen University. Th e solu-

tion may be for parents to famil-

iarise themselves with a couple 

of simple preparations, fi sh fi llets, 

for example, or fi sh cakes, she 

says. Michael Bom Frøst, from the 

Department of Food Science at 

Copenhagen University, who was 

also behind the study, says chil-

dren feel more comfortable with 

foods if they are used to helping 

in the kitchen. An earlier study by 

the Arla foundation reported that 

only a quarter of Danish children 

regularly participated in cooking-

related activities. Mr Frøst says it 

is well documented that people 

tend to adhere more closely to offi  -

cial dietary guidelines and have a 

healthier food lifestyle if they are 

profi cient in the kitchen. Fish is a 

good source of several vitamins 

and minerals as well as protein and 

healthful fats, so it is important for 

both children and adults to eat the 

recommended quantities.
Fish cakes and fish fillets are among the easy ways for parents to 

give children the recommended 350 g of fish per week. 

S
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[ INTERNATIONAL NEWS ]

Turkey: Delegates return to seventh session of CACFish after a year’s delay

Th e Central Asian and Caucasus 

Regional Fisheries and Aquacul-

ture Commission (CACFish) is a 

regional fi sheries management 

organization that promotes the 

sustainable development of fi sher-

ies and aquaculture in Central Asia 

and the Caucasus. Th e commis-

sion currently has fi ve members 

Armenia, Azerbaijan, Kyrgyzstan, 

Tajikistan, and Turkey, four of 

which (Armenia was the exception) 

attended the seventh session of the 

commission from 11 to 13 October in 

Istanbul, Turkey, where the secre-

tariat is based. In addition, invited 

representatives from seven other 

countries, Georgia, Kazakhstan, the 

Republic of Moldova, Mongolia, the 

Russian Federation, Ukraine, and 

Uzbekistan also attended. Eurofi sh 

International Organisation and 

the Commission on the Protection 

of the Black Sea Against Pollution 

participated as intergovernmental 

organisations with observer status.

After completing the meeting for-

malities, the secretary of CACFish, 

Haydar Fersoy, Senior Fishery 

and Aquaculture Offi  cer at the 

FAO Regional Offi  ce for Europe, 

reported on the implementation of 

the regional work programme for 

2016-20, which had disappointed in 

terms of delivery of activities leading 

to a weak overall impact of the pro-

gramme. Th e main reasons were the 

disproportionate dependence on 

external fi nancial resources and the 

insuffi  cient allocation of funds from 

the CACFish autonomous budget. 

In the intersessional period 2021-

23 several activities are planned 

including two regional workshops, 

one each on inland stock assess-

ments, and on ecosystem-based 

planning and management of fi sh-

ery and aquaculture resources, a 

study on fi sh genetic resources in 

Central Asia and the Caucasus and 

another on gender in the region’s 

fi sheries. Th e commission members 

actively supported participation 

by non-members in the proposed 

activities to foster regional collabo-

ration and increase visibility of the 

commission.

Representatives from two of the 

CACFish member countries, 

Tajikistan and Turkey, made pres-

entations on the fi sheries and 

aquaculture sector in their coun-

tries. Tajikistan is landlocked but 

has extensive lakes, reservoirs, and 

rivers. Fish production is mainly 

from the almost 370 fi sh farms of 

which about 4 (14 farms) produce 

trout in raceways. Th e remainder 

produce carps and associated spe-

cies in earthen ponds. Fish are also 

bred for restocking in the natural 

environment. In 2021, 7m juve-

nile carps were released into the 

reservoirs. To boost farmed fi sh 

production the government seeks 

to introduce the latest equipment 

and technology as well as develop 

new fi sh breeds. It would like also 

to produce high performance feeds 

in the country rather than import-

ing them from Europe and Iran. In 

Turkey, the 14 state-owned hatch-

eries (12 freshwater and 2 marine) 

produce some 60m juveniles a 

year for restocking. Carps, catfi sh, 

sturgeon, and turbot are among the 

fi sh that are bred for this purpose. 

Turkey’s eight fi sheries research 

institutions are spread across 

the country and each of them is 

responsible for a region. Th ey study 

the genetic diversity of carp popu-

lations in stocked lakes, monitor 

the restocked juveniles, and have a 

breeding programme for cold-tol-

erant carp, among other projects.

As part of the session, the 

CACFish secretariat organised 

a visit to the Istanbul fi sh auc-

tion for delegates. Th e fi sh starts 

arriving at the auction at 01.00 

in the morning and is auctioned 

a couple of hours later. Most of 

the fi sh is from the Black Sea, but 

small quantities from the Sea of 

Marmara, the Aegean, and even 

the Mediterranean, as well as 

farmed fi sh, were on display. Th e 

wholesale market at the auction 

is the biggest in Turkey handling 

40-50,000 tonnes of fi sh a year 

which is distributed to the rest of 

the country.

Following the visit to the auc-

tion delegates returned to 

the concluding session of the 

meeting. The eighth session 

of CACFish will be hosted by 

Tajikistan in September or 

October 2023.

Edil Niiazov, Director of the Fishery Department, Ministry of Agriculture, Water Resources, and Regional 

Development of the Kyrgyz Republic, Chairperson of CACFish, and Haydar Fersoy, Senior Fishery and 

Aquaculture Offi cer, FAO Regional Offi ce for Europe, CACFish Secretary.
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Germany: In-person Bremen show generates huge interest

From 13 to 15 February 2022, 

Bremen is the place to be. Th e 

city state will once again host fi sh 

international, Germany’s only 

seafood trade show. Organised 

by Messe Bremen the event will 

highlight the industry’s focus on 

sustainability while off ering inno-

vations from producers, retailers 

and the catering and hospitality 

industry. A parallel event, GAS-

TROIVENT, which represents the 

north German hospitality, cater-

ing, canteen catering, and hotel 

sector, will also be held, giving vis-

itors compelling reasons to make 

the trip to Bremen. fi sh interna-

tional will again focus strongly 

on aquaculture and specifi cally 

on the use of recirculation sys-

tems. As interest in growing fi sh 

in land-based systems increases, 

developments in recirculating 

There is growing interest from Danish exporters in presenting their new products at the fi sh international in February

technology and the promises 

it off ers are keenly followed. 

Greater sustainability, more con-

trol, and few, if any, escapes, are 

among the advantages of recircu-

lation systems. Fish international 

will feature a forum with discus-

sion rounds and presentations 

on the subject to bring the lat-

est information to the audience. 

Another area in which interest is 

growing rapidly is that of plant-

based alternatives to fi sh. Sabine 

Wedell, the project manager of 

fi sh international, while acknowl-

edging that fi sh and seafood is 

the show’s core competency, is 

well aware that she must actively 

look at the development of plant-

based products. 

Th e loosening of corona-imposed 

restrictions across Europe has 

enabled in-person shows to be 

held once again. Th is is particu-

larly important for an industry 

that functions on personal con-

tacts. As the fi rst such event since 

2020, the organisers of fi sh inter-

national have noted that 70 of 

the exhibition space has already 

been booked fi ve months prior 

to the show and there are several 

new exhibitors as well. One of the 

largest is Pickenpack Seafoods. 

Th is expert in private-label frozen 

products is a major partner for 

food retailers and the restaurant 

and catering sector as well as a 

broad range of large-volume con-

sumers. Other new participants 

range from wholesalers such as 

Zeelandia van Belzen to importers 

such as H&F Handelskontor and 

the Asian specialist E.W.A. Wes-

sendorf. Interest is not restricted 

to western Europe. From outside 

the EU new exhibitors include 

salmon producers Empreseas 

Aqua Chile and Seaborn as well 

as, at a joint stand, several compa-

nies from the Canadian province 

of New Brunswick which special-

ise in lobster, oysters, snow crabs, 

shrimps, and salmon. From Tur-

key, Abalioglu Su Ulunleri Gida 

Tarim (gilthead seabream, sea-

bass, trout, and meagre), as well 

as manufacturers of components 

for aquaculture systems, such as 

Vasg Composites and Fatih Poly-

ester will also exhibit. With exhib-

itors from around the globe, fi sh 

international promises to rein-

force its reputation as a door into 

the German seafood market.

For more information, visit 
www.fi shinternational.com
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NEW:

•

Your one stop supplier for seafood: Hoki products
•NZ Dory fillets • Once frozen Alaskan Pollock and once frozen
Pacific Cod     Mackerel     Herring      Surimi Base.• • •

Please also do not hesitate to ask for specialties 
like: NZ Ling fillets • Blue Mackerel • Savorin • Silver  
Warehou        Blue Warehou• • Brotola • Alfonsino • Arrow 
Squid • Southern Blue Whiting     Orange Roughy•      Giant Squid 

J.P Klausen & Co.A/S
Phone:+45 6222 2843

.

MSC Australis Hake 

Yellowfin Sole    Northern Blue Whiting    Rock sole.
•

• •

Italy: Week-long event shows interest 
in sustainability among fi sheries 
sector players
� e Marine Stewardship Council, 
an organisation that creates stand-
ards for sustainable � sheries, held 
its sustainable seafood week in 
Italy in the � rst week of November. 
� e idea of the week is to promote 
awareness among consumers 
about the importance of eating � sh 
from sustainably managed � sher-
ies. � e event, which is expected to 
be held annually, brought together 
retailers and companies in the � sh-
ing sector to educate consumers 
using traditional and digital media 

as well as promotional activities 
in supermarkets about the impor-
tance of buying � sh that had been 
caught taking into account the 
impact on the environment and on 
� sh stocks. Companies from each 
stage of the supply chain from pro-
ducers to traders, processors, and 
retailers were involved in the event 
showing their support for sustain-
able � sheries. � eir participation 
bodes well for the supply of sus-
tainably sourced � sh and seafood 
to the Italian market.

Netherlands: Measuring a fi sh feed’s impact on the environment
Alltech Coppens, a provider of e�  -
cient feed solutions for tropical and 
temperate � sh species both marine 
and freshwater recently expanded 
its digestibility research facility. � e 
facility is part of the Alltech Cop-
pens Aqua Centre where for more 
than two decades research on pro-
moting � sh health by identifying the 
precise nutritional requirements of 
� sh has been carried out. � is work 
has led to the formulation of high 
performance feeds and the develop-
ment of feeding strategies contrib-
uting to the success of � sh farmers. 
� e e�  ciency of the feeds is not the 
only characteristic to be taken into 
account. � e company also consid-
ers the sustainability of its products 
and by developing a sustainability 
score for its feeds has been able 
to categorise them based on their 
environmental impact. � e score 
is based on a sustainability ranking 
for all the raw materials used in a 
particular feed from which a sustain-
ability score for the feed can be cal-
culated. � e ranking was developed 
in collaboration with two Dutch 
universities, a consultant company, 
and the database of the Global Feed 

A newly developed sustainability scoring index will refl ect the carbon footprint and other environmental 
impacts of Alltech Coppens feeds.

Life Cycle Assessment Institute. 
� e score re� ects the feed’s carbon 
footprint and its impact based on 
other environmental aspects, such 
as water use, eutrophication, and 
marine resource sustainability. 
Knowledge of the sustainability of 
the raw materials will allow the com-
pany to make more informed deci-
sions when formulating a feed.
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Status of fisheries and aquaculture in selected Balkan and Caucasus countries

Closer dialogue would benefit all 
stakeholders
Eurofish International Organisation and the FAO Regional Office in Central Asia organised a series of three webinars on the 

fisheries and aquaculture sector in five countries in the Balkans and the Caucasus. The webinars were moderated by Haydar 

Fersoy, FAO REU and representatives from Eurofish. The purpose of the webinars was to gain an understanding of fisheries and 

aquaculture in the countries, to exchange experiences, highlight the challenges and opportunities, and foster a dialogue between 

stakeholders.

T
he first webinar on 22 Sep-

tember featured Albania 

and Armenia and among 

the points it highlighted was the 

need for closer cooperation both 

between and within countries. 

Arben Kipi, Assistant FAO Repre-

sentative in Albania, pointed to 

the need for coordinating poli-

cies and actions in the different 

countries in the region for the sus-

tainable development of the sec-

tor, while Roland Kristo, Deputy 

minister of Agriculture and Rural 

Development in Albania high-

lighted the importance of close 

dialogue between administrative 

bodies and the private sector.

Freshwater trout is 
grown both in Albania 

and Armenia

The sector in the two countries 

differs in that Armenia is land-

locked while Albania has a grow-

ing marine aquaculture industry, 

but freshwater trout is cultivated in 

both countries, and imports are a 

significant source of fish and sea-

food. In Armenia, trout and stur-

geon dominate the production of 

fish thanks to favourable climatic 

conditions and abundant ground 

water. However, Levon Ter-Isa-

hakyan, Head of the Department 

of Primary Agricultural Produc-

tion, reported that the sector was 

Investors interested in establishing processing facilities in Albania will be welcomed with a low-tax 

regime and little bureaucracy (archive photo of an Albanian processing company).

looking for ways to increase effi-

ciency by using less water encour-

aged by the government’s sup-

port programme for water saving 

equipment. But, despite the sup-

port, the size of the investment is 

a deterrent, he said, as it increases 

costs and eats into margins.

Fish cultivation is also of strategic 

interest as farms are established 

in rural areas both on the plains 

and in the mountains and are 

often the only source of employ-

ment for the local population. 

Tigran Aleksanyan, Deputy Head 

of the Department, Ministry of 

Economy, added that farmers 

are diversifying the species culti-

vated, investing in African catfish 

production. This is a hardy and 

popular species in other Euro-

pean countries where it is typi-

cally grown in recirculation sys-

tems using relatively warm water. 

The fish farming industry started 

in the 70s and has over the years 

acquired significant experience 

in production and management. 

Some 40 of the fish produced is 

exported—chiefly to Russia, USA, 

and Canada. However, artesian 

groundwater reserves in the Ara-

rat valley, the largest agriculture 

and fish farming zone in Armenia, 

have been over-exploited and the 

government is looking for know-

how to ensure the sustainable use 

of this resource.
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Rules simplifi ed in 
Albania to encourage 

investment

In Albania too marine fi sh farms 

are an important source of liveli-

hoods—but in small coastal com-

munities where they are most often 

located. Marine farming (seabass 

and seabream in cages, mussels) 

accounted for over 70 of the total 

farmed seafood production with 

freshwater trout accounting for the 

remainder, said Marco Kule from 

the Ministry of Agriculture and 

Rural Development. Th e marine 

fi sh is farmed in cages in the Ion-

ian Sea off  the southern coast of 

the country while mussels are pro-

duced in concrete facilities in the 

Butrinti Lagoon. Trout is mostly 

farmed in cages placed in an artifi -

cial lake in the northern part of the 

country. Albania has established 

allocated zones for aquaculture 

(AZA) in the sea, an exercise that 

other countries around the Medi-

terranean are also carrying out. 

Within these zones investors have 

the reassurance that their produc-

tion licenses are valid for 20 years 

and will be renewed automati-

cally if there are no environmen-

tal or other issues, Roland Kristo 

informed the audience. To encour-

age investment, the rules for estab-

lishing a company in Albania have 

been simplifi ed and a state agency 

established for the purpose han-

dles all the paperwork. Tax rates 

are low and from 2022 IPARD III 

(EU Pre-accession Assistance for 

Rural Development) will start 

which off ers direct support to the 

development of the processing 

industry. Th ese conditions have 

contributed to interest, among 

others, from French, Israeli, and 

Spanish companies, in the aqua-

culture and processing sectors in 

Albania. 

Modernising the 
Albanian fl eet without 

increasing capacity

Th e processing sector comprises 

some 30 companies manufac-

turing products from diff erent 

fi sh species including, sardine, 

anchovy, deep-water rose shrimp, 

and squid, which are primar-

ily destined for export markets 

particularly in the EU. Foreign 

investments in the industry have 

resulted in a number of modern 

and well-equipped facilities. In 

the fi shing sector, however, for-

eign investment is not permitted. 

In 2020 the government stopped 

issuing fi shing licenses for vessels 

over 12 m in length. To modernise 

the fl eet, one of the oldest in 

the Mediterranean, the govern-

ment off ers a grant scheme that 

is intended to increase safety on 

board, implement energy-saving 

measures, improve cold storage 

facilities for the catch, and reduce 

the environmental impact of the 

fl eet in terms of water pollution 

and stock over-exploitation. Th e 

state will cover 50 of the cost of 

these upgrades without increas-

ing fi shing eff ort, says Mr Kristo. 

Th e fl eet is monitored using VMS 

(vessel monitoring system) which 

has recently been upgraded, 

while catches from smaller ves-

sels go through a network of fi sh-

eries inspectors that covers all the 

principle landing sites includ-

ing those inland. In 2022 marine 

fi shers will start recording their 

catches in electronic logbooks, 

which should further contribute 

Automatic Skinner

Tabletop Skinner
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to the transparency of fishing 

activities.

The government also promotes the 

organisation of the sector encour-

aging fishers to join together in 

fisheries management organisa-

tions that manage the fishery in a 

lake. The management includes 

the allocation of fishing rights 

within the government mandated 

limits, production and sale of the 

catch, environmental protection 

of the lake, prevention of poach-

ing and of overfishing. The gov-

ernment supplies the necessary 

infrastructure for the management 

organisation to carry out its tasks. 

To facilitate the distribution and 

sale of fish and seafood an auc-

tion was built in Shingjin, one of 

the major Albanian fishing ports, 

that should start functioning soon, 

while a new wholesale market in 

Vlora will start next year. For retail 

customers, municipal retail mar-

kets are spread across the country 

which are responsible for the pub-

lic sale of fish and seafood.

Ukraine’s State 
Fisheries Agency seeks 

sustainable development 
of sector

In Ukraine, state policy for the 

fisheries sector is formulated by 

the Ministry of Agrarian Policy 

and Food, while its implemen-

tation falls to the State Fisher-

ies Agency. Vasyl Turok, head 

of the International Division of 

the State Fisheries Agency spoke 

of the need to take into account 

the views of all the stakeholders 

in the fisheries sector to deliver 

balanced and sustainable devel-

opment. The sector in Ukraine is 

represented by fishing companies 

active in distant waters and the 

Black Sea, fish processing plants, 

and in the aquaculture segment 

by fish farms, state hatcheries, 

and research institutions. Aqua-

culture production technologies 

include ponds, raceways, cages, 

and recirculation aquaculture 

systems. The main species cul-

tured are carps and associated 

species in earthen ponds, stur-

geons, and rainbow trout together 

with a small production of African 

catfish and tilapia. Farmed fish 

production has remained stable 

in the four years to 2020 at about 

19,000 tonnes.

The capture fishery sector 

was heavily affected by the 

annexation of Crimea as it led 

to a lack of access and the loss of 

fishing capacity. Catches of the 

most important species, sprats 

and anchovies, declined 14 

times, stated Konstantin Demi-

anenko, Institute of Fisheries 

and Marine Ecology. Accord-

ing to him the fishing fleet must 

start exploring underutilised 

species in areas where the fleet 

has access. However, domestic 

fish production from capture 

and aquaculture is only a frac-

tion of the supply on the Ukrain-

ian market. Dmitry Zagumenny 

from the Association of Ukrain-

ian Fish & Seafood Importers 

drew attention to the fact that 

imports in 2020 amounted to 415 

thousand tonnes while domestic  

production amounted to about 

140 thousand tonnes. With 

Modernising the Albanian fleet, one of the oldest in the Mediterranean, to make it safer on board, more climate friendly, and to improve the 

quality of the catch, all without improving capacity, is entitled to support from the government. 
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exports at 12,000 tonnes this 

gives a net supply of 540 thou-

sand tonnes. Norway, Iceland, 

and the United States are the 

main sources of Ukrainian 

imports of fish. And the most 

imported species are her-

ring, mackerel, and hake out of 

some 200 imported products. 

Although fish is highly recom-

mended by the Ministry of 

Health and official nutritional 

guidelines highlight its con-

tent of healthful fats, minerals, 

vitamins and trace elements, 

consumption of fish is half that 

of chicken primarily due to the 

price difference between the 

two. Encouraging consumers to 

select fish more often calls for 

promotion campaigns focused 

on the benefits of eating fish and 

seafood.

In Georgia, three fleet 
segments operate at 
different distances 

offshore

The fishery sector in Georgia 

comprises three segments fishing 

in the Black Sea. The commercial 

fleet is active over 300 m from the 

shore, the coastal fishery oper-

ates within 1,850 m (1 nautical 

mile) from the shore, while the 

small-scale or artisanal fleet can 

fish within 300 m from the shore. 

This latter segment is subject to 

temporal restrictions, as well as 

limits on the species it can catch 

and the kinds of gear, but fishers 

do not need to be licensed nor to 

register their catches. Anchovy is 

by far the most important spe-

cies in the total catch account-

ing for 80-90 in volume. Other 

commercially significant spe-

cies are red mullet, horse mack-

erel, whiting and bonito. While 

anchovies are largely reduced to 

fishmeal and fish oil, the other 

species are sold on local retail 

markets and to restaurants and 

hotels. The fleet consists of 34 

vessels ranging from 13 m to 23 

m, while small-scale vessels are 

below 12 m. The largest vessels 

(40-70 m) are 20 Turkish vessels 

hired by the fishing companies to 

operate under the Georgian flag.

Georgian aquaculture 
companies are diverse 

in size and range of 
activities

Aquaculture in Georgia is mainly 

based on freshwater farming 

by small family-run businesses 

producing 8-10 tonnes a year, said 

Irine Lomashvili from the Minis-

try of Environmental Protection 

and Agriculture. Marine aquacul-

ture is hindered by the absence 

of lagoons and the unreliable 

climate in the Black Sea. Produc-

tion mechanisms on land include 

flow-through systems (rainbow 

trout and other trout species, stur-

geons), ponds (common carp, sil-

ver carp, bighead carp, European 

catfish), RAS (sturgeons, African 

catfish) and natural water bod-

ies (carps, peled, vendace, white-

fish). The number of fish farming 

companies is declining. However, 

this is not reflected in the produc-

tion volume which has remained 

largely stable in the four years 

to 2020 at about 2,300 tonnes, 

over 90 of which is trout and 

carp, stated Nino Chobaniani, 

Visit us at fish international in Bremen, 13-15 February 2022, at booth 5 G-52
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chairperson of the Georgian Fish 

Farmers Association. In addition 

to small family-run units there are 

also big commercial farms and 

others that are integrated, com-

bining hatcheries with grow-out 

facilities. The main products are 

live trout and sturgeon, as well as 

trout and sturgeon caviar. Only 

a small part of the trout produc-

tion is processed. Between 2017 

and 2020 fish prices have shown 

an increasing trend most obvi-

ous in the case of sturgeons, the 

farm gate price of which climbed 

11 to reach an average of 

EUR7.7 (GEL27.6). Other species 

increased in price too, but by less. 

Direct sales are one of the chan-

nels for sales of all farmed fish, 

but carps are usually sold through 

retailers, while trout and sturgeon 

are sold both through retail and 

wholesale as these two species are 

popular in restaurants and hotels.

The aquaculture sector in Geor-

gia faces challenges in terms of 

feed costs, as most feeds for stur-

geon and trout are imported, and 

in terms of the quality of the fin-

gerlings. The lack of a long-term 

strategy, obsolete technology, 

and the threat of disease are also 

issues that need to be tackled. 

Feed produced in Serbia is high quality and competitively priced. Here it is received at a Romanian fish farm.

On the other hand, high water 

quality, access to space, and the 

country’s diverse climate zones, 

as well as market demand, are 

among the factors that the sector 

can build on.

Fish promotion 
campaigns would boost 
consumption in Serbia

Being landlocked, Serbia has 

no marine fisheries, but thanks 

to rivers including the Danube, 

Sava, and Tisa, canals, and lakes 

both natural and artificial, the 

country has a well-established 

inland fisheries and aquacul-

ture industry. The inland fish-

ery comprises commercial and 

recreational fishing and catches 

from both have declined steadily 

for the last decade. The main spe-

cies are carps, European catfish, 

pike perch, and bream. In the fish 

farming sector overall production 

dropped to a low of 5,100 tonnes 

in 2017 but has increased since 

then to 6,000 tonnes in 2020. Pro-

duction from carp farms, the main 

component of farmed fish output, 

has shown a declining trend over 

the 10 years to 2020. On the other 

hand, over the same period trout 

production increased 57 to 1,249 

tonnes. Describing the structure 

of the industry, Mirko Novakovi

from the Ministry of Agriculture, 

Forestry and Water Manage-

ment, said that production sys-

tems included cages, recircula-

tion aquaculture systems, and 

a few aquaponics facilities, but 

carps were produced mainly in 

traditional earthen ponds and 

trout in raceways. Some 400 peo-

ple are full time inland fishers 

while about 550 are employed full 

time by the aquaculture sector. 

Domestic production accounts 

for only a small proportion of 

the supply to the Serbian market 

which is dominated by imports 

of a variety of products including 

live, chilled, frozen, canned, and 

dried fish, crustaceans, and mol-

luscs. However, consumption per 

capita at 5.5 kg is among the low-

est in Europe and the advantages 

of eating fish need to be promoted 

at all levels.

Close interaction 
between science and 

industry

The processing industry num-

bers 42 companies of which 14 

are authorised to export to the 

EU. Potential investors in the 

processing sector can benefit 

from financial incentives from 

the government, the availability 

of skilled and unskilled labour, 

and competitive operating costs. 

In addition, Serbia’s geographical 

location and the free trade agree-

ments it has signed facilitate 

exports to several countries in 

the region and beyond. Between 

2014 and 2020 exports have 

more than doubled to EUR17m. 

The country can also offer suit-

able areas for the construction 

of new carp farms, a well-estab-

lished feed production indus-

try, research and development 

in fish feeds and fish breeding, 

and growing fish consumption. 

The close links between research 

and the industry have contrib-

uted to the use of extruded feeds 

to increase the rate of growth 

(thereby shortening the growing 

period) and the yield per hectare. 

Moreover, producers use strains 

of carp and trout that have been 

purpose-bred for traits that make 

them well suited to be farmed 

commercially. These factors con-

tribute to the country’s attraction 

as a destination for investment 

in the aquaculture or processing 

industries.

The information from the coun-

tries presented at the webinars 

together with the discussions 

between presenters and the audi-

ence revealed that the fisheries 

and aquaculture sector, although 

only a small fraction of national 

economies, plays an important 

role in small coastal communities 

and remote inland villages, where 

it may be the only source of live-

lihoods. Governments are trying 

to encourage investments in the 

sector to maintain and increase 

jobs and improve food security 

while sticking to their emission 

targets—as fish and seafood, 

whether farmed or wild, generally 

have lower emissions than other 

forms of animal protein.
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Sharing insights on a burgeoning industry at Seagriculture 2021

The promise of seaweed
It’s not enough that seaweed helps produce 50%–70% of the world’s oxygen. The various species of seaweed (72,500 known 
species and an unknown number of undiscovered species) can be used to produce food for humans, feed for animals and fi sh, 
pharmaceuticals, bioplastics, fertilisers, biofuels, and much more. Seaweed protects and regenerates ocean ecosystems, not to 
mention decarbonising the atmosphere. Yet, so far, seaweed’s potential has been largely overlooked.

At the 10th edition of the Sea-
griculture Conference, held 
15–16 September 2021, more 

than 25 speakers from 11 countries 
focused on the technical aspects of 
wild seaweed harvesting, farming, 
and production, as well as related 
aspects such as ecosystems, 

marketing, supply chain, sustain-
ability, and future developments. 
� e conference, attended online 
by more than 180 participants from 
27 countries, gave entrepreneurs 
and academics the opportunity to 
showcase their services, products, 
and research.

� e conference especially under-
lined the innovative character 
of today’s seaweed industry. 
Felix Leinemann, DG Maritime 
A� airs and Fisheries, presented 
the “European Union—Seagri-
culture Algae Innovation Award” 
to Taiwan (gold), Spain (silver), 

and Malaysia (bronze). Sixteen 
innovations were submitted from 
around the world, 40 of which 
were submitted from Europe. 
By funding the Seagriculture 
Innovation Awards, the Euro-
pean Commission highlighted 
its commitment to the expansion 
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of a thriving, regenerative algae 

industry. The conference made 

it clear that, in Europe, seaweed 

is indeed underappreciated and 

not fully understood, and that 

closing these gaps is a large part 

of the work yet to be done. The 

conference also made it clear that 

discovering seaweed’s many pos-

sibilities takes a pioneering spirit.

Global seaweed industry 
is set for double digit 

growth

The global seaweed industry is 

growing. According to the Food 

and Agriculture Organization of 

the United Nations, the global 

market has more than tripled 

between 2000 and 2018, reaching 

32.4 million tonnes of production 

with a value of USD13.3 billion 

(EUR11.3 billion) in 2018. Accord-

ing to Seaweed for Europe, a coa-

lition to advance and scale a sus-

tainable and innovative seaweed 

industry in Europe, the global 

the European seaweed industry. 

Seaweed for Europe forecast that, 

from the 300,000 tonnes of fresh 

weight seaweed produced today, 

more than 8 million tonnes of 

fresh weight seaweed will be pro-

duced in 2030, with a value of up 

to EUR9.3 billion, and generate 

85,000 jobs.

Currently, more than 50 of 

the companies concentrate on 

human-food and animal-feed 

applications. However, as compa-

nies begin to explore alternative 

applications, they are developing 

more diverse portfolios. It is a per-

fect time to scale up the industry. 

Europe’s cold and nutrient-rich 

waters provide ideal growing 

conditions, and the industry in 

Europe is ideally positioned to 

expand as the EU recognises sea-

weed’s potential and its strong 

harmony with the European 

Green Deal. The industry will 

benefit from growing political 

support at global, national, and 

local levels as well as increasing 

interest from large corporations, 

which are investing in seaweed.

An exciting range of 
applications

Seaweed (macroalgae) grows in 

a variety of forms and colours in 

the ocean as well as in freshwa-

ter environments. Its biochemi-

cal composition and properties 

make seaweed a valuable mate-

rial, and its range of applications 

is growing as current R&D tech-

nologies are refined and new dis-

coveries are made. They include 

food products for humans, ani-

mal feed, cosmetics, bio-based 

chemicals for various indus-

tries, fertilisers, biofuel, and 

high-quality building insulation, 

among others. Many of these 

applications provide sustain-

able, low-carbon alternatives to 

existing options and offer many 

environmental and health ben-

efits. A strong European seaweed 

The uses of seaweed are many and varied—as food, feed, fuel, fertiliser and as a way of storing carbon, among others.
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industry is expected to expand 

by 12 per year until 2024. Many 

market forecasts expect a double-

digit compound annual growth 

rate for the next 5–10 years. Most 

of the world’s seaweed, however, 

is farmed in Asia, and Europe, the 

top importer of seaweed prod-

ucts (USD613 million in 2016), is 

clearly lagging behind. The nas-

cent European seaweed industry 

must accelerate and significantly 

grow its production capacity. 

The European seaweed industry 

is still in its infancy. Of the 223 

companies sampled by Seaweed 

for Europe, 123 (55) were cre-

ated less than 10 years ago. It is 

also small scale; 130 of the 223 

companies (58) have fewer than 

10 employees. Most (188 or 85) 

of the companies in the indus-

try have an advanced technol-

ogy readiness level of at least 8 

on a scale of 1–9, and are already 

generating revenues. This indi-

cates a strong momentum for 
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industry will boost economic 
growth, by channelling invest-
ment into coastal communities, 
and create jobs. Seaweed cultiva-
tion is also interesting for what 
it doesn’t do. It doesn’t require 
cleared land for cultivation. It 
doesn’t make demands on the 
supply of freshwater, which is 
becoming scarce in parts of the 
world. It doesn’t require ferti-
liser, which causes pollution and 
eutrophication and is toxic to 
humans and wildlife. 

Feeding humans, 
animals, and fish

Seaweed has long been a source 
of human nutrition. It is rich in 

minerals, such as calcium, iron, 
vitamins, and polysaccharides, 
and some species contain large 
amounts of amino acids, pro-
teins, and unsaturated fatty 
acids. Further, it is low in calo-
ries and rich in dietary �bre, 
indicating substantial health 
bene�ts, including reduced 
blood pressure and improved 
digestive health. �e bioactive 
compounds in seaweed might 
help stabilise blood sugar lev-
els in the management of dia-
betes. According to a report by 
the Memorial Sloan Kettering 
Cancer Center, other health 
bene�ts may include boost-
ing the immune system, reduc-
ing in�ammation, preventing 

cancer, lowering blood pressure, 
preventing blood clots and infec-
tion, and �ghting obesity. More 
study is required to con�rm all of 
these claims, but serious scien-
ti�c research is continuing. 

Many westerners associate sea-
weed with Asia, where it is part 
of the food culture and plays a 
role in Asian medicine. For exam-
ple, seaweed is an integral part of 
Japanese cuisine, including nori 
(wrapped around sushi), wakame 
(in miso soup), Mozuku (a side 
dish), and kombu (the broth in 
soup). Although Europeans might 
view seaweed as a food of the 
future, they may be surprised to 
learn that inhabitants of Western 

Scotland have consumed a variety 
known as dulse since at least the 
sixth century.

Seaweed plays a central role in 
providing critical ecosystem ser-
vices in the ocean. It forms an 
integral part of a complex food-
web and offers habitat, nursery 
grounds, and protection from 
predators to fish, invertebrates, 
birds, and marine mammals. It 
is a natural protector, restrain-
ing the ocean’s force by dissipat-
ing wave energy and preventing 
coastal erosion. Seaweed also 
absorbs a range of excess inor-
ganic nutrients from the ocean, 
including nitrogen and phos-
phorus.
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in the European Union. An over-

whelming majority of EU and non-

EU citizens, research institutions, 

NGOs, business organisations, 

companies, and public authorities 

confirmed their wish to see the EU 

support the development of the 

EU algae sector and help it become 

more competitive and sustain-

able. Based on this consultation 

and further preparatory work in 

the course of 2021, the Commis-

sion will now identify effective 

actions, new opportunities, and 

the needs of the sector to be con-

sidered within the forthcoming EU 

Algae Initiative. Because of algae’s 

small carbon and environmental 

footprint, increasing its produc-

tion and use will help achieve the 

objectives of the European Green 

Deal.

Seagriculture EU, the European 

edition of Seagriculture, will 

be held on 29–30 June 2022 in 

Bremerhaven, Germany. A new, 

North American edition will be 

added next year. Seagriculture 

USA 2022 will be held 7–8 Septem-

ber in Portland, Maine. The state 

of Maine is one of the hot spots 

for seaweed farming in the United 

States.

 William Anthony

From CO2 to seaweed 
biomass

In his presentation, Stefan Kraan, 

from The Seaweed Company, Ire-

land, noted that seaweed farm-

ing is instrumental in converting 

and sequestering CO2, as well as 

supporting ocean regeneration. 

Because oceans cover 70 of the 

planet, ocean ecosystem resto-

ration has the greatest poten-

tial—greater than traditional land 

ecosystems, such as forests—to 

capture CO2 from the atmos-

phere. Seaweed uses photosyn-

thesis to turn CO2 into seaweed 

biomass, the carbon of which 

is sequestered in their underly-

ing sediments in underground 

and below-ground biomass and 

in dead biomass. This process is 

known as carbon sequestration. 

Seaweed grows extremely quickly, 

so it can absorb CO2 at a phenom-

enal rate. Once the CO2 is locked 

into seaweed biomass, it can be 

harvested for use, it can sink to 

the seabed, or it can be stored 

underground where the excess 

CO2 originally came from. 

Mr Kraan also noted the press-

ing problem of fixing organic car-

bon in soil for longer durations. 

The Seaweed Company has been 

experimenting with a bio-growth 

stimulant product made from sea-

weed that fixes an extra 11 tonnes 

of carbon per hectare in the soil. 

This translates to approximately 

40 tonnes of CO2. He admits that 

it’s not a huge amount, but it  

adds up.

A weapon in the fight 
against climate change

Seaweed used as a livestock feed 

may offer a way to reduce methane 

emissions produced by livestock. 

Methane, produced as a natu-

ral consequence of the ruminal 

digestion, is a potent greenhouse 

gas. Presenters Deepak Pandey 

and Ying Yen, PhD students at 

Nord University, Norway demon-

strated that hot water blanching 

can improve the rumen degrada-

bility of selective brown species 

of seaweed with high total poly-

phenol contents (TPC), although 

not of red and green species with 

lower TPC contents. Ying Yen also 

reported on work done in post-

harvest preservation. Usually, 

seaweed is dried or frozen, which 

requires a great deal of energy and 

is quantity sensitive. Her work in 

ensiling, a process of preserv-

ing wet plant material by sealing 

the seaweed either in a pit or in a 

barrow, ensures anaerobic condi-

tions, which demands less energy. 

Tamara Singer of Lofoten Sea-

weed, Norway, pointed out that 

many Europeans are unaware 

of seaweed’s benefits—consum-

ers must be persuaded to buy 

seaweed and taught how to use 

it. Owing to a fragmented value 

chain, a lack of awareness outside 

the industry of seaweed’s poten-

tial—in particular among policy 

makers—and limited investment, 

the European seaweed industry 

is still far from attaining its full 

potential. For example, Europe 

has focused mainly on harvesting 

natural seaweed, but a maximum 

sustainable production level has 

been reached. To expand, the 

industry must move towards sus-

tainable farming. 

Ms Singer and her business part-

ner Angelita Eriksen practise 

wild harvesting. This gives them 

access to a whole range of spe-

cies for which farming technology 

doesn’t exist. Ms Eriksen empha-

sised the need—and duty—that 

wild harvesters have to protect 

and monitor their environment. 

Sustainable harvesting princi-

ples include cutting the seaweed 

at a height that encourages it to 

grow back and rotating among 

patches, so that patches are not 

overexploited. They map each 

gram of seaweed that they harvest 

and add the results to a database 

to ensure that they work consist-

ently from year to year. 

More than one presenter ech-

oed the sentiments expressed by 

Angelita Eriksen: It is crucial to 

press regulatory bodies to estab-

lish regulations that are not overly 

restrictive. Governments need 

to support industry develop-

ment with policies that encour-

age aquaculture and streamline 

the licensing process. Out-of-

date, restrictive policies must be 

updated. Currently, many agen-

cies have no framework for sea-

weed aquaculture. For a seaweed 

carbon sequestration market to 

exist, someone must be willing to 

pay to store carbon in seaweed. 

Currently, there is no carbon 

credit exchange market for sea-

weed.

The EU’s algae initiative 
will help boost the 

sector

A recent public consultation by the 

European Commission revealed a 

broad interest in the sustainable 

production, consumption, and use 

of algae and algae-based products 

Kombu, a type of seaweed found in Asia, enhances the flavour 

of salads and soups, shortens cooking times and improves the 

digestibility of some foods.
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I
n Regulation (EU) No 37/2010, 
fish are described as “minor 
species”, for which only a lim-

ited number of veterinary prepa-
rations are officially approved. 
This shortage of therapies makes 
it very difficult for aquaculture 
operations to effectively treat 
these animals in case of illness 
in fish stock. Veterinarians may 
repurpose standard commercial 
antibiotics for use in fish, but this 
is only permissible if a risk to the 
health of people and animals can 
be ruled out and a waiting period 
of at least 28 days until the fish 
are marketed is complied with. 
In addition to impacts on growth 
and possible fish losses due to 
disease, the affected companies 
consequently also suffer finan-
cial losses due to delayed har-
vesting, which can significantly 
disrupt the rhythm of breeding 

cycles. For these reasons, more 
and more companies are turn-
ing to preventive measures that 
strengthen the well-being and 
condition of the fish, thus pre-

venting diseases. 

Substances that influence the 

so-called microbiome are the 
subject of particular inter-
est. This term is derived from 
the Greek words “mikrós” for 
small and “bios” for life, and it 

means the totality of all of the 
microorganisms that naturally 
live on and in fish and other 

Probiotic microorganisms support aquaculture

Preventive health protection and 
thriving fish
Pre-, pro-, syn- and postbiotics have been increasingly used in aquaculture for some time in order to strengthen the immune system of 

fish, improve their health and reduce the use of drugs in cases of illness. What kind of substances are they, what are the mechanisms by 

which they work and most important of all – do they really help?

multicellular organisms. Most 
microorganisms live in the diges-
tive tract as intestinal flora. We 

now know, however, that many 
bacteria also live on the sur-
face of the skin (skin flora) and 

mucous membranes of the body. 
Some microbiome organisms are 
only commensals. This means 
that they live alongside their host 
fish without discernibly harming 

or particularly benefiting them. 
However, a much larger number 
of microorganisms have devel-

oped a symbiotic relationship 
with their host during the pro-
cess of evolution, which is mani-
fested in complex, multilayered 

relationships at the level of 
metabolic processes. For exam-
ple, the intestinal microbiome 

contributes to increasing the 
value of nutrients consumed. 
It synthesizes vitamins that are 

important for life, produces 
short-chain fatty acids that 
positively influence the intesti-
nal environment, supports the 
breaking down of food compo-

nents that are difficult to digest 
and fights inflammation. Also, 
most of the immune cells of the 

body are found in the intestines, 
and their function is regulated 
by the useful symbiotic bacteria 
in the intestines. 

The intestinal 
microbiome influences 

fish health

The extent to which microbiota 
influence the metabolism, the 
effectiveness of the immune sys-
tem and the physiological perfor-

mance of fish has long been under-
estimated. However, the results of 
recent research have significantly 

advanced our understanding 
of the links between changes in 
the intestinal microbiome and 
chronic inflammatory illnesses. 
Any measures that prevent nega-

tive shifts in the species composi-
tion or number of bacteria could 

Prebiotics stimulate the activity of bacteria naturally occurring in the intestines thereby strengthening the 

immune system and rendering the fish less vulnerable to pathogens.
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therefore be worthwhile thera-
peutic approaches for preventing 
or alleviating dysbiosis. Dysbiosis, 
also known as dysbacteriosis, is 

a pathological disruption of the 
balance of microorganisms in the 
intestine. 

In the past, the options for inter-
ventions at the microorganism 
level were primarily antibiotics. 
These active agents negatively 

affect the metabolism of bacte-
ria, usually very effectively and 
in a highly specific way, so that 

they ultimately die. However, 
antibiotics do not differentiate 

between useful microbiota and 
pathogenic bacteria, which is why 
they are helpful on the one hand, 
but on the other hand also cause 
great damage to the microbiome 

and can trigger dysbiosis. This 
knowledge and the continuing 
criticism of the use of antibiotics 

in aquaculture have fuelled the 
global search for alternatives for 
the preventive health protection 
of fish. And with significant suc-
cess, despite the large increase 

in aquaculture production, anti-
biotics consumption is declin-

ing according to the FAO (Food 
and Agriculture Organization) 
and WHO (World Health Organi-

sation). Improved husbandry 
conditions, the establishment of 
hygiene plans, the development 
of specific vaccines and modern 
treatment strategies with pre- and 

probiotics, synbiotics and post-
biotics have been the main con-
tributors to this. The development 

of these therapeutic approaches 
to treating or preventing dysbiosis 

of fish is at quite an early stage, 
but appears very promising. The 
demand for corresponding prod-
ucts and research results regard-
ing options for use is constantly 
growing. 

Targeted support for 
bacteria species with a 

positive effect

What are prebiotics? Prebiotics 
are substances that are consumed 
with food and not digested, but 
that nevertheless have positive 
effects on the fish, because they 
stimulate the activity of bacte-
ria naturally occurring in the 
intestines. They modify the con-
ditions in the gastrointestinal 
tract, helping specific species of 
bacteria to grow more efficiently, 
strengthening the immune sys-
tem and reducing the suscepti-
bility of fish to pathogens. To put 
it simply, prebiotics are a kind 
of delicacy for specific intestinal 
bacteria such as lactobacilli and 
bifidobacteria, which are selec-
tively ingested and contribute 
a health advantage. These sub-
stances are usually indigestible 
carbohydrates (oligosaccharides) 
and fibres containing dextrin, 
inulin, lignin, waxes or beta-
glucan. Although there have only 
been a few studies into the use of 
prebiotics in fish and crustacean 
cultivation, it has already been 
shown that they have very posi-

tive effects on growth, feed utili-
sation and the intestinal micro-
biome. They improve resistance 

to pathogenic bacteria, reinforce 
the natural immune system and 
also appear to prevent cell dam-
age. These effects make prebiot-
ics promising candidates for feed 

additives in aquaculture that pro-
mote fish health while also being 
environmentally friendly. 

In one study, for example, the 
effects of the commercial prebi-
otic Levabon aquagrow E, made 

Probiotic bacteria can also keep the water in ponds and other aquaculture facilities ‘clean’. Such 

industrially produced water cleaners mostly consist of a highly concentrated dry mixture of several 

bacterial species that are capable of degrading a wide assortment of proteins, starches, fats, 

carbohydrates, fibres and excreta into their molecular components.
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from autolysed yeast cells (Sacca-

raomyces cerevisiae), which con-
tains potentially immunomodu-
lating substances such as chitin, 
chitinase, nucleotides, mannan 
sucrose and mannoproteins, on 
the growth of young European sea-
bass (Dicentrarchus labrax) were 
tested under stress conditions. 

There was a tendency for fish fed 
with the prebiotic to exhibit better 
growth and greater vitality. 

Prebiotics are naturally present 

in many plant-based aquaculture 
feeds that have been processed 
very little or not at all. They can be 

manufactured industrially from a 
variety of input materials, includ-
ing lactose (milk sugar). The known 
prebiotics in animal feed include 
di-, oligo- and polysaccharides, 

inulin, lactulose, lactitol, raffinose, 

stachyose as well as fructans and 
oligofructose. It is usually charac-
teristic of these substances that they 
are resistant to digestive enzymes 
and stomach acids and therefore 
reach the intestines without being 
digested. There they promote a 

healthy balance in the intestinal 
microbiome as well as optimis-
ing the species composition of the 
intestinal flora.

Some probiotics, living 
microorganisms fed to 

the fish, are considered 
to have a beneficial 
impact on the target

In contrast to prebiotics, which 
work by the targeted “feeding” of 
bacteria that are naturally present 

in the intestines, probiotics are liv-
ing microorganisms that are mixed 

into feed and ingested orally by 
fish. If the species of probiotic bac-
teria selected and the quantities 
administered are right, these sub-
stances are also claimed to have a 
health-promoting influence on the 
host organism. The extent of these 
effects is, however, frequently dis-

puted or at least not as pronounced 
as is sometimes claimed. However, 
the probiotic effects of lactobacilli 

as well as some yeasts and other 
species are relatively certain and 
recognised. Both pre- and probiot-
ics are components of different raw 
materials that are part of healthy 

and complete nutrition for fish 
and crustaceans. If the intestinal 
flora are weakened due to disease 

or unhealthy food, harmful micro-
organisms can proliferate and dis-
place the beneficial intestinal bac-
teria. If the intestinal environment 

is damaged, the immune barrier 
becomes porous and pathogens 
can easily penetrate into the body. 
With probiotics, an attempt can be 
made to populate the intestines 
with beneficial bacteria in order to 
correct the imbalance present and 
to regenerate the microbiome. This 
works relatively well for some gas-

trointestinal illnesses. 

The advantages of probiotics in 
improving general health have long 
been underestimated. However, 

biotechnology companies are now 
working globally and intensively 
on new therapeutic approaches 

with probiotics to prevent dis-
ease and to support the healing 
process. In some areas of com-
mercial aquaculture, probiotics 
are already being used routinely. 

Normally they are mixed into fish 

Pre and probiotics are typically administered with the feed.

[  AQUACULTURE ]

  EUROFISH Magazine  6 / 2021 25

06_AQUACULTURE (AQ).indd   2506_AQUACULTURE (AQ).indd   25 24/11/21   3:08 PM24/11/21   3:08 PM



feed. Through the combination of 
protective vaccinations and regu-
larly adding probiotics to feed, 
modern aquaculture can almost 
completely do without drugs, for 
example. The fish grow much bet-
ter and are more tolerant to captiv-
ity-related stress. Lactobacilli cre-
ate lactic acid from carbohydrates 
as part of their metabolism, and 
they play a very important role in 
this context. They are particularly 
useful in the cultivation of young 
fish, with skin and intestinal micro-
biomes that are still insufficiently 
developed, which can be targeted 
with beneficial bacterial cultures 
for protection from pathogens. The 
lactobacilli compete with potential 
pathogenic bacteria for nutrients 
and oxygen and prevent them from 
growing, thus preventing infec-
tions. Some lactobacilli have beta-
glucan in their cell walls, which 
stimulates the immune system. 
Lactic acid production also lowers 
the pH of the intestines, making 
it difficult for harmful bacteria to 
survive. The “good” bacteria mul-
tiply, while the “bad” decline in 
number.

Probiotics require 
regular follow-up doses. 

Probiotics can of course also have 
positive effects on adult fish, which 
have already developed a bacte-
rial community in their intestines. 
Some probiotic bacteria can there-
fore only hold their ground for a 
short time in the existing intesti-

nal flora and are soon displaced. 
In such cases, probiotics can only 
exert their protective effect if they 

are regularly administered in food, 
or “topped up”. However, current 
studies show that this can be worth 
the effort. Probiotics increase the 
efficiency of feed utilisation and the 

animals excrete less, which means 
less pollution of water and the envi-
ronment. For reproducing fish, fer-

tility is significantly increased and 
more embryos survive. 

Some critics, however, doubt the 
health-promoting properties of 
some probiotic strains, particu-
larly when they are touted and 
marketed as “miracle cures” for 
infections. The promised thera-
peutic effects have not been con-
clusively demonstrated in every 
case, and there is still a great need 
for further research. Regarding 
the use of probiotics for human 
food, the EU therefore put an 
end to unproven health-related 
claims with the Health Claims 
Regulation at the beginning of 
2007. Since then, the European 
EFSA authority has also scien-
tifically tested a range of pro-
biotics for which health effects 
were claimed. Positive assess-
ments were published for most 
probiotic strains, but there were 
also cases where health claims 
could not be credibly proven. It is 
also often unknown exactly how 
these substances work. As far as 
we know, probiotics stimulate 
or modulate the mucous mem-
brane of the intestines. Some 
may also regulate the produc-
tion of immunoglobulins, which 
strengthens immune defences. It 
is probable that some probiotic 
bacteria can also produce bac-
teriocins themselves that inhibit 
the growth of other competing 
bacteria.

In aquaculture, the range of pro-
biotics used is already much 
wider than in land-based agricul-
ture, and their positive effects can 

no longer seriously be doubted. 
In shrimp farms in particular, 
they are frequently the method 

of choice for prevention of infec-
tions in animal stocks. In multiple 
studies of aquatic animals, clear 
indications have been found that 
bacterial strains with probiotic 

effects can potentially suppress 
diseases. One of these studies 
investigated the influence of pro-

biotics on sick rainbow trout. Over 
the course of the treatment, the 

probiotic bacteria suppressed the 
pathogens and the fish became 
healthy. The feed manufacturer 
BioMar, with its Larviva prod-
ucts, has developed and brought 
to market a product range that is 
supplemented with the probiotic 
bacteria species Pediococcus aci-

dilactici (Bactocell)  These feeds 
are approved in the EU for all 
aquaculture species. According to 
BioMar, they significantly reduce 
the frequency of malformations 
in fish larvae and spawn. 

Syn- and postbiotics 
have comparable effects

In accordance with the “better safe 
than sorry” principle, synbiotics, 
which combine prebiotics with 
probiotics, thus reinforcing their 
positive effects, are also frequently 
used in practice. While prebiotics 
have a positive growth-promoting 
effect on microorganisms already 
found in the intestines, probiotics 
are used to supplement the intes-
tinal flora with additional helpful 
bacteria species. 

Postbiotics are the remaining 
instrument in the toolbox of 
modern therapeutic options. 
This term covers beneficial mol-
ecules and substances created by 
microorganisms. These include, 
for example, mannan oligosac-
charides (MOS), natural sugar 
complexes (carbohydrates) that 

are isolated from the cell walls 
of brewer’s yeast, among other 
sources. They improve intestinal 

health and immunity by the tar-
geted stimulation of growth and 
activity of bacteria species in the 
intestines, in particular lactoba-
cilli. MOS also reduce the growth 

of pathogens by preventing them 
from establishing themselves 
in the intestinal mucous mem-

brane. Studies have shown that 
MOS additives in feed can sig-
nificantly reduce the number 
of Vibrio bacteria, which cause 

great harm to many fish species. 
MOS also have a positive effect 
on the intestinal structures of 
the fish. A comparison between 
intestinal cross-sections of trout 
that had and had not been fed 
with MOS supplements clearly 
shows that the number and size 
of the intestinal microvilli is sig-
nificantly increased by MOS. This 
increases the surface area of the 
intestines and optimises digestive 
performance, which is especially 
beneficial for many fish species 
in low water temperatures. MOS 
additives in feed also improve the 
immune system of fish, which is 
why more and more companies 
are also using postbiotics as a pre-
ventive measure for keeping their 
animal stock healthy. 

The conclusion to be drawn as 
to the use of beneficial microor-
ganisms in aquaculture is there-
fore quite clear. While the use of 
antibiotics is constantly declin-
ing, interest in the use of dietetic 
pre-, pro-, syn- and postbiotics is 
growing. Using them is a sensible 
strategy to promote the health 
and wellbeing of many fish and 
crustacean species and they rep-
resent environmentally friendly 
alternatives to antibiotics. They 
improve intestinal flora and opti-
mise food utilisation. They inhibit 
or eliminate pathogenic bacteria 
and strengthen the immune sys-
tem, which reduces the number 
of drug treatments required to 
combat bacterial infections. They 

also reduce the stress levels of 
fish and ensure improved water 
quality. All of this makes pro-

biotics and bacterially effective 
substances valuable tools in the 
health concepts of many aquacul-
ture operations. With increasing 
global demand for sustainable 

fish and seafood products that are 
cultivated in an environmentally 
friendly way, the use of microor-

ganisms with a probiotic effect is 
likely to increase. MK
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Mediterranean aquaculture highlighted at EAS annual event

MedAid, PerformFish present their results
On October 4-7, 2021, the island of Madeira welcomed participants to the European Aquaculture Society’s annual conference. 

Attended by more than 1,400 participants from 57 countries, the event explored the potential of sustainable aquaculture to address 

social, economic, and environmental threats in Europe. 

A
ltogether, almost 950 
abstracts were submitted of 
which 560 were presented 

orally in 39 conference sessions. At 
the trade show held in parallel to 
the conference some 80 compa-
nies presented their products and 
services. In addition, 383 e-posters 
were presented online and could 
also be viewed at viewing stations 
in the conference area.

How to make 
Mediterranean marine 

fish farming more 
competitive?

On October 5, two sessions were 
dedicated to the MedAID final 
event, organized in collabora-
tion with PerformFISH. MedAID, 
together with PerformFISH, are 
two RIA (Research and Innova-
tion Action) projects funded by 
the European Union. The goal of 
MedAID is to increase the overall 
competitiveness and sustainabil-
ity of the Mediterranean marine 
fish-farming sector throughout the 
value chain. The PerformFISH pro-
ject (Integrating Innovative 

Approaches for Competitive and 
Sustainable Performance across 
the Mediterranean Aquaculture 

Value Chain) seeks to ensure the 
sustainable growth of the Medi-
terranean aquaculture industry, 
based on consumer perceptions 
and market requirements. 

Opened by Bernardo Basurco and 
Dolors Furones, the coordinators of 

MedAID, Marisol Izquierdo, the sci-
entific coordinator of PerformFISH 

and Germán Valcarcel  (Research 
Executive Agency, European Com-
mission), the first session was 
devoted to questions of improving 
markets, economic performance, 
and governance of the aquacul-
ture sector in the Mediterranean. 
Irene Peral, the leader of MedAID 
WP5 (Product development, mar-
ket and consumer assessment), 
presented the key findings of this 
work package which pointed to the 
need for more product innovation 
and development of novel products 
for new markets for a long-term 
competitive market equilibrium 
in the Mediterranean aquaculture  
industry.

A deeper understanding 
of the market for 

seabass and seabream 

The main objective in MedAID 
WP5 was to explore the technical 
and market feasibility of developing 
different products from fish spe-
cies (European seabass, gilthead 
seabream and meagre) farmed in 
the Mediterranean. Identification 

of the market opportunities for 
each type of species, transform-
ing them into new value-added 
products tailor-made to the needs 
of different consumer profiles, and 

use of underexploited channels, 
were among other aims of the work 
package. Design and development 

of new seabass, seabream and mea-
gre products was done by the Mar-
ket Advisory Group, consisting of 24 
players across the entire fish value 
chain from seven EU countries, 

and consumers, including 1,500 

respondents of a survey in Spain, 
Germany and France. Validation 
of new added-value products, pilot 
testing, and product market match-
ing were caried out in Spain, France 
and Germany.  

As part of this work package, 
Raquel Loriente presented out-
comes and findings of the work-

ing task “Technical development 
of new fish products”. Practical 
steps of the development process 
involved new prototypes design, 
pilot-scale processing and moni-

toring technical quality and safety 
of new seabass, seabream, and 
meagre products. The method-

ology included final selection of 
prototypes, raw material charac-
terization and prototypes design 
and development. The selected 
prototypes included: 

 – Grilled seabass with lemon, 
pasteurized-refrigerated, 
three months shelf-life with 
more than 66% fish

 – Meagre fish burger with 
mushrooms, fish mince, fro-
zen, at least one year shelf 
life, more than 95% fish

 – Seabream breaded bites, fish 
mince, at least 1 year shelf 
life, more than 73% fish

 – Organic seabream fillet with 
cous-cous, fish fillets, pas-
teurized refrigerated, 30 days 
shelf life, more than 63% fish. 

Involve consumers in 
product and package 

development 

The products showed excellent 
nutritional profiles and high-

quality sensory properties due to 

The sessions at the European Aquaculture Society’s annual 

conference dedicated to MedAid and PerformFish, two EU-funded 

Research and Innovation Action projects, were well attended.
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their flavour, taste, and texture. 
They also offered the advantages 
of convenience and long shelf-lives 
that fit consumer needs. The find-
ings and recommendations from 
this work package highlighted how 
the popularity of Mediterranean 
farmed fish can be boosted. For 
instance, consumers need to be 
made more aware about the sus-
tainability and safety of products. 
The negative attributes consumers 
associate with fish (short shelf life, 
smell, bones, difficult to clean, pre-
pare, and cook) must be addressed 
and they need to be tempted with 
attractive labels and new packag-
ing formats. Consumers should 
be more involved in the creation 
of new products to ensure their 
preferences are reflected. Another 
conclusion was that consumer 
opinions should be sought and 
incorporated in the design and 
packaging of products. Informa-
tion or labels denoting sustainabil-
ity, health, and domestic origin are 
clearly important for consumers 
and should be emphasised on the 
packaging. And finally, the product 
must be kept at an affordable price.

Identifying consumer habits, pref-
erences, expectations, and needs 
was one of the key themes in the 
PerformFISH work package 5 
(Reinforcing marketing of seabass 
and seabream products). Ekat-
erina Tribilustova, the leader of 
this work package, presented find-
ings of the market analysis for sea-
bass and seabream in Italy, Spain, 

France, Greece, Germany, and the 
UK, as well as a comparison of 
consumer perceptions, attitudes, 

and habits regarding seabass and 
seabream in those countries. 

Wild carries more 
cachet than farmed

Consumer surveys were carried out 
by the University of Bologna using 
CAWI (Computer Assisted Web 

Interviews) of 20,414  respondents 

in six countries, of whom 9,165 
persons consumed seabass and 
seabream products. The respond-
ents were asked about their con-
sumption habits, preferences, and 
sources of information in a detailed 
questionnaire. The survey showed 
that a significant majority in all the 
surveyed countries indicated “wild 
seabass and seabream” as their pre-
ferred production method, except 
for the UK where the majority of the 
respondents had no preferred pro-
duction method. Italian consumers 
showed the highest preference for 
farmed seabass and seabream (29% 
of the respondents), followed by 
Germany (25%) and Greece (21%). 
This highlights the need to improve 
the image of aquaculture and con-
sumer perception of farmed species.

The question of preference in 
terms of origin of seabass and sea-
bream showed that national/local 
products were the first choice in 
countries with a  national produc-
tion of seabass and seabream, i.e. 
Greece (78% of the respondents), 
Italy (55%), France (54%) and Spain 
(51%). Products from the EU were 
the highest preference of German 
consumers (73%). The highest share 
of consumers without a  preference 
in terms of origin of seabass and 
seabream was from the UK (26%), 
followed by Germany (19%). In all 
countries respondents expressed 
an interest in value-added prod-
ucts from seabass and seabream, 
but reasons to avoid the fish were 

also similar across countries and 
included high price, dislike of smell 
or taste, presence of bones, and dif-
ficulty in preparing. Other conclu-
sions were that consumers pay most 
attention to information on origin, 

freshness, and quality, and that ori-
gin and date of catch or harvest are 
the most important elements that 

consumers miss in unpackaged 
products. They also felt that infor-
mation on the label accompanying 

seabass and seabream products 
was incomplete or unclear.

Better communication 
from the industry will 

lead to improved social 
acceptability

Davide Fezzardi and Fabio Massa 
reported on the social acceptabil-
ity of aquaculture, one of the tasks 
in the MedAID project. They were 
responsible for the preparation of 
guidelines to support the  social 
acceptability of aquaculture devel-
opment. The guidelines addressed 
governance, environmental, eco-
nomic, social, and ethical issues that 
could influence the social accept-
ability of aquaculture in the region. 
For each issue, the guidelines rec-
ommended practical actions for 
better governance, communica-
tion, and identification of the main 
stakeholders. It was concluded that:

 – It was necessary to switch 
from a negative perspective to 
a focus on what aquaculture 
offers in terms of ecosystem 
services, food security and 
social and economic benefits 
to local communities. 

 – Greater stakeholder involve-
ment in aquaculture plan-
ning will lead to better poli-
cies, effectiveness, and social 
acceptability. 

 – Aquaculture authorities are 
responsible for aquaculture 
development and farmers 
associations should encour-
age intergovernmental coor-
dination and set up mecha-
nisms to improve the public 

perception of the sector. 
 – Consumers’ knowledge of the 

sector should be enhanced 
through education and infor-
mation to avoid misinforma-

tion and conflicts. 
 – The local community must 

be involved in the social 

and economic aspects of 
site selection and allocated 
zones for aquaculture.

The PerformFISH work package 7 

led by Giovanna Marino provided 

Mediterranean marine fish farm-
ing companies with a benchmark-
ing system, based on Key Perfor-
mance Indicators (KPIs) to evaluate 
their performance and to identify 
sources of inefficiency in the pro-
duction cycle. During the four-year 
period of activities, a set of 55 KPIs, 
harmonized data collection system 
(hatchery, pre-grow and grow-out), 
and a manual (batch and farm 
level) were developed. In addition, 
ten training courses were organ-
ised for producer associations and 
farm managers in Croatia, France, 
Greece, Italy, and Spain.

Tool to compare 
production performance, 

sustainability, and 
efficiency of farms

The work package resulted in 
several outputs including a suite 
of species-specific and auditable 
KPIs for benchmarking produc-
tion performances, improving 
efficiencies and reducing ecologi-
cal footprint, and a database of 
over 400 production batches pro-
vided by 20 Mediterranean com-
panies across 28 farming sites. 
The researchers also developed a 
web KPI-tool for benchmarking 
performances at batch and farm 
levels and a tool to measure the 
welfare of seabass and seabream 
through the production cycle. The 
PerformFISH KPI benchmarking 
system offers a common and com-
prehensive approach to address 

sustainability issues in Mediterra-
nean aquaculture and to report on 
sustainable production practices 
by aquaculture producers.

Innovation will again be the 
theme of the next EAS conference, 
where PerformFISH will organize 

its final event. The conference will 
be held on 27-30 September 2022 
in Rimini, Italy. 

Ekaterina Tribilustova, ekaterina.

tribilustova@eurofish.dk
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SUSHI DROP—an interreg project with Italy and Croatia to map marine ecosystems in the Adriatic

A non-invasive way of collecting data
The memorably named SUSHI DROP (SUstainable fiSHeries wIth DROnes data Processing) project has developed an unmanned 
underwater vehicle to study marine ecosystems in the Adriatic for the benefit of scientific organisations, NGOs, policymakers and 
others with an interest in the blue economy.

T
he Adriatic Sea is character-
ised by high productivity and 
biodiversity. It plays host to 

habitats that require ad-hoc con-
servation and management meas-
ures that take into consideration 
the numerous human activities 
concentrated there. Reliable and 
up-to-date information about the 
state of marine resources is essen-
tial to make sound management 
decisions for the protection of eco-
logically important areas. Fishing 
activities can be extremely invasive 
for the ecosystem in which they 
take place: the capture of non-tar-
geted organisms can be too high to 
be acceptable. �us, as highlighted 
in the EUSAIR Action Plan and in 
the Strategic Research and Inno-
vation Agenda of the BLUEMED 
Initiative, there is an urgent need to 
develop accurate and non-invasive 
methods of mapping marine eco-
systems to establish their condi-
tion, extent, and location. 

The capabilities of 
underwater drones have 

increased rapidly in 
recent years

Using unmanned underwater 
vehicles  (UUVs) equipped with 
sensors to monitor physical, 
chemical, and biological features 

may o�er a way to gather infor-
mation from areas where data 
are lacking. UUV technology has 

evolved over the last few years 
from simple demonstration 
models developed by research 
institutes to commercial 

Missions both in Croatian and Italian waters have con�rmed the vehicle’s capabilities even under 
adverse conditions.

products. Applications in eco-
system monitoring are emerg-
ing thanks to the capabilities 
o�ered by UUVs of carrying out 
surveys without interfering with 

the seabed and at reduced costs 
compared with the use of ocean-
ographic vessels.

Within the Interreg project 

SUSHI DROP, a customized 
UUV (named “Blucy”) was 
developed and equipped with 

advanced instrumentation to 
assess, non-invasively, the envi-
ronmental status of habitats, 
�sh populations, and to monitor 
biodiversity. �e challenge was 

to improve knowledge of the 

seabed and of benthic 
communities to correctly evalu-
ate and manage the pressure and 
impact of human activities on 

these key environmental compo-
nents of marine ecosystem. �e 
information collected enables 

the implementation of the most 
suitable conservation measures 
also considering the transbound-
ary implications.

Multidisciplinary team 
executes the project

�e SUSHI DROP team comprises 
researchers with di�erent spe-
cialisations to better understand 
and address the challenges raised 

by this complex project. �e Uni-
versity of Bologna coordinates 
the project with the participa-

tion of researchers from di�erent 

30 www.euro�shmagazine.com
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departments (Department of Civil, 
Chemical, Environmental and 
Materials Engineering, Labora-
tory of Marine Biology and Fishery 
located in Fano, Department of 
Electrical, Electronic, and Infor-
mation Engineering). The scientific 
activities are implemented jointly 
with the Institute of Oceanography 
and Fisheries (IOF) in Split. Other 
partners are: Marche Region (Fish-
eries Economy Unit), Split and 
Dalmatia county¸ Fisheries Local 
Action Group Costa dei Trabocchi 
and the Association for Nature, 
Environment and Sustainable 
Development Sunce. 

The project objectives include: 

 – Development of an underwa-
ter unmanned vehicle (UUV) 
for biodiversity monitoring 

The first step was the develop-
ment of an unmanned under-
water vehicle  customised and 
equipped with acoustic and 
optical sensors to assess the 

environmental status of the 
habitat, the population of the 
different stocks, and to moni-

tor the biodiversity of marine 
ecosystems.

 – Monitoring the biodiversity 
of the relevant ecosystems 
Testing the potential of the 

UUV to characterise the 

 biodiversity of ecosystems 
through large-scale scientific 
surveys. Upon completion of 
the project, the information 
collected provided a founda-
tion for articulating protection 
measures for the ecosystems. 

 – Implementation of a data-
rich and open access geo-
graphic information system 
(GIS) Creation of an open 
access database that provides 
researchers, NGOs, the insti-
tutions involved in the blue 
economy sector, and policy 
makers with the data col-
lected during the UUV moni-
toring programmes and the 
fish stock abundance indices.

The vehicle is highly 
versatile in its 

capabilities

With a weight of 205 kg and an oper-
ational depth of 150 m (max. 300 
m) the UUV can conduct an 8-hour 
long mission. It is equipped with 
instruments to measure salinity, 

temperature, pressure, and sound 
velocity and has cameras to take 
videos and stills. The craft is steered 

with four horizontal and two vertical   
thrusters and can be controlled 

remotely or operate autonomously. 

Two missions have been conducted 
in Italian and Croatian waters to 

confirm the capabilities and perfor-
mance of the vehicle even in adverse 
conditions. During these tests, the 
researchers accumulated biophysi-
cal data, videos, and high-resolution 
images captured by the equipment 
mounted on the vehicle. The sophis-
ticated components the drone is 
equipped with, such as the multi-
beam and high-resolution camera, 
provide a complete description of 
the area of interest both from a mor-
phological and a fauna point of view 
by highlighting benthic communi-
ties, fish, and rock formations. 

During the scientific mission, the 
navigation tools were fine-tuned, 
including the underwater acoustic 
positioning system (USBL), which 
allows real-time georeferencing of 
the drone and of the data collected. 
These data are of paramount impor-
tance for establishing the open 
access databases to maintain and 
share the scientific data acquired 
by Blucy. So far, the drone has 
observed populations of bryozoans, 
gorgonians, sponges, and corals and 
has also monitored farmed mussels 
growing in the water. Among the 
species spotted was Leptogorgia sar-

mentosa, an arborescent gorgonia, 
whose colour can vary from white to 
red. It thrives in murky water, rich in 
nutrients, and exposed to currents. 
It prefers muddy or rocky seabeds 
between 6 and 300 m in depth. 
Another organism seen was Schizo-

porella errata, a bryozoan that forms 
massive colonies of different shapes, 
depending on the interactions with 
other organisms and on hydrody-
namic conditions. The colour is typi-
cally brick-red with orange growth 
margins. During the sampling in 
the area of   the south pier of the port 
of Ortona, at a depth of 7 meters, 
various species of sessile organ-
isms were identified. In the Abruzzo 
region, one day was dedicated to 
monitoring a mussel breeding farm 
located near the coast of the city of 
Vasto. During the survey rows of 
mussel were inspected using optical 
instruments. The farmed mussels, 
Mytilus galloprovincialis, attract sev-
eral pelagic fishes such as seabass 
and seabream to their surroundings.

Data collected by the 
drone will be available 

to all

All the data collected and analysed 
will be published in the geodatabase 
format on a GIS (geographic infor-
mation system) platform and will be 
freely available to scientists, research-
ers, NGOs, and other organisations 
and institutions dealing with the 
blue economy. These data will allow 
a deeper level of knowledge of the 
seabed both from the morphologi-
cal and marine biodiversity point of 
view and will contribute to improving 
related policies aimed at preserving 
the marine environment.

The drone is a smart system consisting of a multitude of components 

and subsystems to handle specific activities.

Project: SUSHI DROP 
Full name: SUstainable fiSHeries 

wIth DROnes data Processing

Framework: Italy Croatia cross-

border cooperation programme

Value: EUR1.71m (EUR1.46m 

European Regional Develop-

ment Fund + EUR0.26m national 

cofinancing)

Start: 1 January 2019

End: 31 December 2021

Coordinator: Luca De Marchi, De-

partment of Electrical, Electronic, 

and Information Engineering, 

University of Bologna

Other partners: Institute of Ocean-

ography and Fisheries, Croatia; 

Fisheries Economy Department, 

Marche Region, Italy; Fisheries 

Local Action Group Costa dei 

Trabocchi, Italy; Association 

for Nature, Environment and 

Sustainable Development 

Sunce, Croatia; County of 

Split-Dalmatia, Croatia

  EUROFISH Magazine  6 / 2021 31

07_PROJECTS_PRJ.indd   3107_PROJECTS_PRJ.indd   31 23/11/21   10:34 AM23/11/21   10:34 AM



32 www.eurofi shmagazine.com

TURKEY

I
nland water aquaculture is 

overwhelmingly dominated 

by the cultivation of salmo-

nids, mainly rainbow trout, which 

account for 30 of total (both 

marine and inland) farmed fi sh 

production. Marine aquaculture 

is represented primarily by sea-

bass (35) and seabream (26). 

In 2020, there was a huge increase 

(90) in the production of a 

sea-raised rainbow trout to over 

18,000 tonnes. Taken together, 

these three species (rain-

bow trout, seabass, seabream) 

accounted for 96 of Turkish 

farmed fi sh production (freshwa-

ter and marine)  in 2020, a picture 

that has not really changed since 

the 80s when production from 

fi sh farming fi rst made it into gov-

ernment statistics.

Marine farmed fi sh 
production is twice that 

of farmed freshwater 
fi sh

However, in the second half of 

the 80s marine farmed fi sh out-

put comprehensively overtook 

that from freshwater. Today it 

is more than double thanks to 

developments in feed and cage 

technologies and the push by the 

government to site marine cages 

off shore, where they do not con-

fl ict with other activities closer 

to the coast, and where there is 

more space to expand. Th e inland 

aquaculture sector is more frag-

mented than the marine farming 

Adapting to and mitigating the effects of climate change

Turkish aquaculture records 
another year of growth
Compared to 2019, production in the Turkish aquaculture sector increased 13% to 421 thousand tonnes in 2020 according to the 

Turkish Statistical Institute.

industry—where there are some 

430 companies producing fi sh 

in the sea, there are almost 1,700 

companies operating in inland 

waters, according to Altug Ata-

lay and Özerdem Maltas in an 

article in Marine Aquaculture in 

Turkey*.

Seabass and seabream are native 

to the Mediterranean and compa-

nies in Turkey (and other Medi-

terranean countries) have largely 

solved the obstacles that arose 

in the 80s when the cultivation 

of these two species started in 

earnest. Understanding the biol-

ogy of the fi sh, developing feeding 

protocols, and establishing hatch-

eries with broodstock to produce 

eggs and larvae went side by side 

with the evolution of farming tech-

nologies contributing to a steady 

expansion in production over the 

last three and a half decades. In 

2021 Turkish companies put some 

550m juveniles into cages and 

next year they expect that number 

to increase to 600m. At least one 

company is also exporting part of 

the production from its hatchery. 

Cages for seabass and seabream 

are found in the Aegean and the 

Mediterranean, while in the Black 

Sea seabass and rainbow trout are 

on-grown. Th e cages are placed 

at least 1,100 m from the coast in 

water that is a minimum of 30 m 

in depth. Th ese regulations were 

introduced in 2007 and, although 

the industry grumbled at the time 

at the additional expense, it has 

led to the accumulation of knowl-

edge and expertise in off shore 

cage building, mooring technol-

ogy, and other infrastructure that 

Turkey now exports to countries 

in the region.

From left, Mahir Kanyılmaz, Head of Fisheries Resoruces Managment and  Fisheries Structure; Gülser 

Fidancı, Aquculture Department; Mustafa Altu  Atalay, General Director, General Directorate Fisheries and 

Aquaculture; Turgay Türkyılmaz, Deputy General Director, General Directorate Fisheries and Aquaculture; 

Tanju Özdemirden, Head of Aquaculture Department
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Turkish Statistical Institute. Rea-

sons for the lack of success vary 

from technical problems grow-

ing the fi sh to the lack of market 

acceptance. Ihsan Bozan, the 

vice chairman of Kilic, the big-

gest producer of farmed fi sh in 

Turkey, says that his company’s 

attempts to breed bluefi n tuna 

from eggs succeeded until the 

fi sh reached some 10 kg at which 

point they perished. Th e com-

pany fi nally scrapped the project 

because it was hugely expensive. 

Th e tuna fry were being fed on 

seabass and seabream fry which 

was unsustainable without more 

progress than was made. Another 

project was to cultivate greater 

amberjack, but this too the com-

pany shelved after fi ve or six 

years because despite produc-

ing the eggs each year growing 

them to viable juveniles proved 

impossible. Another species 

Kilic produces is the olive fl oun-

der, but the volumes are so small 

that the production is likely to be 

small companies that produce in 

earthen ponds supply their fi sh 

to the domestic market and so 

earn in Turkish lira, while costs, 

primarily feed, are in dollars. Th is 

mismatch has caused many of 

them to cease operating.

Production of alternate 
species has generally 

not taken off

While the seabass and seabream 

story started in the mid-80s 

and has since grown to become 

a hugely successful industry, 

attempts to diversify production 

have largely foundered. Research 

has been carried out on many 

species including common den-

tex, red porgy, bluespotted sea-

bream, shi drum, sharpsnout 

seabream, white seabream, tur-

bot, meagre, and tuna, but apart 

from the last two, commercial 

production of other species was 

221 tonnes in total in 2019 and 27 

tonnes in 2020 according to the 

couple of years as many of the 

150-odd producers have stopped 

their activities due to the increase 

in dollar-denominated costs.

Th e grow-out stage for the fi sh 

culminates typically when the fi sh 

reaches a size of 400-600 g though 

often a small proportion of the 

production is grown to large fi sh 

of 1,000 g and over. Th e fi sh pro-

duced in cages is almost entirely 

intended for overseas markets, 

primarily in the EU, but also the 

US, Asia, and the Middle  East. 

Th e product is exported fresh or 

frozen as whole round fi sh, gut-

ted, or as fi llets. Some compa-

nies have been experimenting 

with value-added products, such 

as fresh or frozen ready meals or 

ready-to-cook meals. Th e focus 

on export markets has shielded 

these companies from the depre-

ciation in the Turkish lira over the 

last years which has caused the 

lira price of dollar-denominated 

raw materials to shoot up. Th e 

Earthen pond production 
falls victim to the 

exchange rate

For both species, seabass and 

seabream, broodstock is either 

cultivated in hatcheries or col-

lected from the wild. Spawning 

is typically induced using photo-

thermo manipulation. Th e eggs 

are collected, hatched and the 

larvae grown in recirculation 

systems with algae in the water. 

Th e larvae are fed on rotifer and 

artemia. Sometimes in the case 

of seabass, only artemia is used. 

At the weaning stage they receive 

both particulate and live feed and 

following weaning the juveniles 

are moved to on-growing units 

within the hatchery where they 

are fed on extruded feeds until 

they reach 5-7 g. From the hatch-

ery they are introduced into sea 

cages or earthen ponds for grow 

out to market size. Th is can take 

up to 20 months depending on 

the target weight, on the weight 

of the juveniles when introduced 

into the sea cages, on the month 

of introduction, and on whether 

the cages are in the north or 

south Aegean or the Mediter-

ranean. Th e earthen ponds that 

are also used for the cultivation 

of seabass and seabream are all 

located along the south Aegean 

coast. Th e water for the ponds is 

pumped from the ground and is 

at a constant temperature around 

the year. Production from earthen 

ponds is dominated by family-

owned companies cultivating 

modest amounts of fi sh, usually 

30-50 tonnes. Th is production 

is, however, valued more highly 

than fi sh raised in cages as it is 

considered to be closer to wild 

fi sh in appearance, taste and tex-

ture, and commands a premium 

in price. But the production is a 

fraction of the volumes produced 

in sea cages, according to Osman 

Özden and his co-authors* and 

is likely to have fallen in the last 

Aquaculture production in Turkey (tonnes)
Type of fi sh 2019 Share 

(%)
2020 Share 

(%)"
Change 

(%)

Total  373 356 100.0  421 411 100.0 12.9

Inland water

Trout (Rainbow trout)  113 678 30.4  126 101 29.9 10.9

Trout (Salmo sp.)  2 375 0.6  1 804 0.4 -24.0

Carp   203 0.1   173 0.0 -14.8

Other 170 0.0 158 0.0

Marine

Trout (Rainbow trout)  9 411 2.5  18 182 4.3 93.2

Trout (Salmo sp.)   281 0.1   507 0.1 80.4

Sea bream  99 730 26.7  109 749 26.0 10.0

Sea bass  137 419 36.8  148 907 35.3 8.4

Meagre  3 375 0.9  7 428 1.8 120.1

Dentex   27 0.0  -  - -100.0

Bluefi n tuna  2 327 0.6  4 338 1.0 86.4

Mussel  4 168 1.1  4 037 1.0 -3.1

Other 214 0.0 26 0.0

TurkStat, Fishery Products, 2020

0 True zero or magnitude less than half of the unit employed.

- Denotes magnitude null.
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Aquaculture could suffer 
in myriad ways from 

warming waters

In Turkey small scale fi sh farm-

ers such as those farming seabass 

and seabream in earthen ponds, 

or small producers of rainbow 

trout in rivers, or seabass in the 

Black Sea are among those likely 

to be most aff ected by climate 

change. Limited capacity to invest 

in adaptation measures, such as 

aerators, when the oxygen con-

tent of the water falls, makes them 

particularly vulnerable. Climate 

change is also expected to lead 

to changes in the availability and 

trade of products from aquacul-

ture and fi sheries which could 

have consequences for producers 

everywhere. Th e potential short-

term impacts of climate change 

on aquaculture could include the 

consequences of extreme events 

such as storms, droughts, fl oods, 

diseases, or harmful algal blooms, 

which reduce yields and increase 

costs. In the long term reduced 

precipitation, warmer water, 

ocean acidifi cation, and hypoxic 

zones will force policy and tech-

nical adaptations in the sector. 

Halit Filiz, dean of the Faculty of 

Fisheries at Mugla Sitki Kocman 

University, notes another impact 

of increasing water temperatures. 

Th is is the spread of invasive spe-

cies which can do a lot of dam-

age to native fl ora and fauna. In 

an ongoing project run by the 

department of marine and inland 

waters science and technology, 

awareness about invasive spe-

cies is being increased among the 

public. His faculty is in discussions 

with Kilic to develop a project to 

study the eff ects of climate change 

on aquaculture. Hijran Yavuzcan 

Yıldız and M. Binhan Ganio lu* 

point to an increase in tempera-

ture, decline in rainfall, increasing 

the impact of climate change 

and implement adaptation and 

mitigation measures if the sec-

tor is to continue to thrive and 

prosper. The industry is already 

starting to notice the impli-

cations. In Kahramanmaras, 

where Kilic produces trout in a 

dam lake, the water gets a little 

warmer each year, says Ihsan 

Bozan. In five years I am not 

sure we will be able to produce 

trout there any longer. Altug 

Atalay, Director General for 

Fisheries and Aquaculture in the 

Ministry of Agriculture and For-

estry says not only is the water 

getting warmer, there is also less 

of it. Although the country has 

experienced floods, it has also 

suffered droughts and many arti-

fi cial dam lakes are running dry, 

he says. Th e FAO singles out the 

Mediterranean as a region where 

droughts are likely to be longer 

and more frequent. According 

to the organisation, at the global 

level, the earth’s average surface 

temperature has increased by 

more than 0.8 °C since the middle 

of the nineteenth century, and is 

now warming at a rate of more 

than 0.1 °C every decade. Th is 

average suggests that some parts 

are warming more and/or faster 

than this. Oceans are warm-

ing too over most of the globe a 

change that is especially promi-

nent in the northern hemisphere, 

states an FAO report, Impacts of 

climate change on fi sheries and 

aquaculture. The warming water 

leads to a decrease in its dis-

solved oxygen content which 

has an impact on aquatic life 

including farmed fish. A further 

impact of climate change on the 

oceans is the increased acid-

ity of the water as the oceans 

absorb more carbon dioxide due 

to an increase in atmospheric 

concentrations of the gas. 

Other companies grow the fi sh 

to 500-1,000 g in a dam lake and 

then place the fi sh in the Black 

Sea where they grow to 4-5 kg or 

even 5-6 kg. Th e fi sh are intro-

duced into the sea in October and 

stay there for six to nine months. 

In July the Black Sea water starts 

getting too warm so the fi sh must 

all be harvested. Th e product has 

found favour on the Japanese and 

Russian markets and its success 

there has encouraged producers 

to invest in processing facilities, 

where the fi sh can be made into 

value-added products such as 

fi llets, steaks, portions, and even 

smoked products, for export to 

the EU.

Climate change impacts 
are becoming all too 

obvious

The Turkish aquaculture sec-

tor has been growing steadily 

over the years, but any growth 

strategy today must consider 

sacrifi ced next year to make way 

for an adaptation unit for seabass 

and seabream juveniles.

Turkish output of meagre, on the 

other hand, increased by 120 to 

almost 7,500 tonnes, while pro-

duction of tuna, which is taken 

from the wild and then fattened 

for about six months, went up 

86 to 4,300 tonnes. Even species 

that are now successful such as 

meagre have taken several years 

to get there. Th e challenge with 

meagre was that it was unknown 

among consumers so a market 

for the fi sh had to be created. 

One species that has shown a lot 

of promise over the last years is 

rainbow trout that is fi rst grown 

on land and then introduced into 

cages in the Black Sea for the fi nal 

grow-out. Companies use dif-

ferent strategies when growing 

the fi sh, some grow the fi sh to 

200-600 g before growing them 

further either in cages in a dam 

lake or cages in the Black Sea. 

*  Çoban, D., Demircan, M.D., Tosun, D.D. (Eds.) 2020. Marine Aquaculture in Turkey: Advancements and Management. Turkish Marine Research Foundation (TUDAV) Publication 

No: 59, stanbul, Turkey, 430 p.

Ihsan Bozan, Vice Chairman, Kilic Seafood
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and Mr Atalay expects that over 

the next decade more and more 

companies will switch to these 

systems attracted by the water 

saving and by the ability to pre-

cisely control all the parameters 

aff ecting the growth and well-

being of the fi sh.

Private companies too are start-

ing to implement measures 

that will reduce their carbon 

footprint. Th e use of renewable 

energy and batteries instead of 

fossil fuels and a greater degree 

of recycling are among the 

changes some have introduced. 

As Mr Bozan from Kilic says, 

international certifi cation agen-

cies and also banks need us to 

demonstrate what we are doing 

for the environment, so we have 

a vested interest in making our 

operations more sustainable.

immediate relief that small scale 

fi shers in the Sea of Marmara 

received because of the muci-

lage, a new national ministry for 

environment and climate change 

has been constituted, and work-

shops and seminars on climate 

related issues are being held to 

discuss cross-ministerial plans 

of action and to create awareness 

of the threats posed by climate 

change. Th e government is also 

encouraging fi shers and farm-

ers to switch to renewable forms 

of energy and is subsidising the 

switch to more energy effi  cient 

equipment. It is also working 

to raise awareness among fi sh 

farmers about feeds that have 

lower environmental impacts 

and a smaller carbon footprint. 

Th e use of recirculation aquacul-

ture systems is being encouraged 

to reduce water consumption 

Offi cial responses to 
climate change are 

encouraging, but are 
they enough?

In Turkey the natural water tem-

perature diff erences between 

the Black Sea, the Aegean, and 

the Mediterranean allow the 

marine aquaculture sector to 

optimise the distribution of spe-

cies, says Mr Atalay, which partly 

explains the growth in marine 

aquaculture production despite 

climate change Th e recent out-

break of mucilage in the Sea of 

Marmara and last year’s under-

sized anchovy in the Black Sea, 

which led to an unprecedented 

ban on fi shing in the middle 

of the season, he also links to 

warming waters. Th e govern-

ment is responding to these 

developments. Apart from the 

periods of drought, elevation in 

sea levels, and saltwater intrusion 

as some of the changes that will 

aff ect the Turkish aquaculture sec-

tor. Higher water temperatures can 

aff ect growth and reproduction 

rates of fi sh and have a detrimental 

impact on eggs, larvae, and juve-

niles. It can also have an impact on 

disease outbreaks and on the rela-

tionship between pathogens, the 

fi sh, and the water they inhabit. 

Th e current level of knowledge, 

however, makes it diffi  cult to pre-

dict how climate change will aff ect 

pathogens and disease occurrence 

in aquaculture. On the other hand, 

warmer water may increase fi sh 

growth rates, as well as open up 

new areas for aquaculture. It may 

increase phytoplankton produc-

tion and biodiversity which could 

prove benefi cial for the culture of 

bivalves.

From left, Dr Murat Yabanli, Vice Dean; Prof. Halit Filiz, Dean; Prof. Ali Serhan Tarkan; Dr Nurcin Killi, Vice Dean, Faculty of Fisheries, Mugla 

Sitki Kocaman University
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samples are analysed at intervals. 

Technology is also being deployed 

to reduce Defne Tur’s carbon foot-

print. For example, all garbage is 

sent to be recycled, eff orts are being 

made to reduce the use of plastic, 

and solar panels provide the elec-

tricity to run the cameras that moni-

tor the cages. Other projects include 

one that will install solar panels to 

supplement the electricity supply at 

the packaging facility, while another 

is to electrify the vehicles that ser-

vice the diff erent sites, e.g., busses 

that transport the workers and fork-

lifts used in the factory.

Harvesting the fi sh depends on the 

orders received. Th is way the fi sh 

can be harvested the day the order 

comes in ensuring that the client 

gets the freshest possible fi sh and 

so contributing to good relation-

ship with the customer, says Mr 

Uncel, the managing director of 

so that it can be viewed on a mobile 

phone. Th e app can even control the 

feeding process, so that an operator 

in Milas can start, stop, or adjust the 

feeding from the barges 25 km away. 

Juvenile fi sh in the pre-growing 

cages are fed manually using small 

boats to keep a close eye on them. 

Th e distance from the shore also 

means the fi sh is growing in water 

that is deeper and better oxygenated. 

At the start this posed a  challenge 

in that the cages and installations 

needed to be made more robust to 

withstand rougher waters, but now 

Mr Uncel thinks that the eff ort has 

been worth it as the fi sh produced 

are of higher quality and there are no 

confl icts with other users of the near 

shore sea areas. Oxygen levels in the 

water are carefully monitored and 

should they fall the fi rst response is 

to reduce feeding. Other parameters 

that are tracked include tempera-

ture, currents, and for algae, water 

some 100 tonnes which the com-

pany sold on the domestic market. 

In 2021 production is expected to 

expand to 400-500 tonnes.

Th e ideal temperature for seabass 

and seabream is around 24 degrees 

C and with the impact of climate 

change this may be exceeded. So 

far, Mr Uncel, feels that the com-

pany’s operations have not been 

aff ected by warming water or other 

manifestations of climate change, 

but this may change in the future. 

Already, if the water temperature 

in the sea increases, the feeding fre-

quency is reduced, but in general 

seabass and seabream can survive 

in temperatures of up to 30 degrees, 

but beyond that it starts to aff ect 

them. Trout requires lower water 

temperatures, but at the facility in 

Dalarma, where the trout are pro-

duced in small cages in a dam lake, 

the water does not exceed the fi sh’s 

preferred temperature zone in win-

ter and spring. In summer when 

there could be a risk, there is no 

production.

Technology to simplify 
operations and reduce 

emissions

Modern technology is very much 

a part of the seabass and seabream 

production. Feed is distributed to 

all the cages except the pre-grow-

ing cages from two barges. Cam-

eras monitor the feeding and the 

response it generates among the 

fi sh and stream the fi lm to an app, 

Seabass is unloaded into a drum to be carried to the grading machine.

I
n the Milas area on the west coast 

of Turkey about 200 km south 

of Izmir, Defne Tur is a family-

owned business based on the pro-

duction and export of seabass and 

seabream. Two thirds of the produc-

tion of 8,000 tonnes is seabream and 

the remainder is seabass.

Two marine farming 
sites, and one rainbow 

trout farm

While Defne Tur does not have its 

own hatchery for the production 

of juvenile fi sh it owns a share of 

another company, Ilknak Aqua-

culture, and sources the young 

fi sh from them.

Th e on growing cages are located 

off  the coast at Gulluk in the Milas 

area and can be reached with a 

60 to 90 minutes trip by boat. Th e 

cages are not all the same size. 

Th ere are 12 50 m radius cages, 

36 30 m radius cages, and 27 24 

m cages. Th e 24 m cages are used 

for pre-growth phase of the juve-

niles. Once they reach 30-40 g 

they are transferred to the bigger 

cages.  In addition to the Gulluk 

site is another location for cages 

off  the southern coast of Turkey 

in Hatay province. Th is facility has 

a capacity of some 3,000 tonnes 

of fi sh a year. Defne Tur also has 

a trout farming facility in the hills 

of Dalama, some 150 km south-

east of Izmir. So far, the volumes of 

trout produced have been modest. 

In 2020 production amounted to 

Over three years Defne Tur switched completely from the domestic market to the EU

Electronic systems bring effi ciency 
and fl exibility
Established a quarter of a century ago, Defne Tur produces seabass and seabream for sale primarily on the European market. The 

production volume for both species taken together amounts to some 8,000 tonnes a year.
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At the very early stages of the 

pandemic, procedures were 

introduced to separate the work-

ers and to make the use protec-

tive equipment compulsory. 

Later, when the vaccines 

were rolled out, the company 

ensured that staff were vac-

cinated. As a result, today all 

the staff are vaccinated and there 

is little danger that the infection 

will spread within the company. 

According to Mr Uncel, covid 

also had no impact on the com-

pany’s sales. Although the lock-

down of the hotel, restaurant, 

and catering sector in Europe 

reduced sales to these chan-

nels, sales to supermarkets 

and fish retailers increased 

as consumers, denied the 

opportunity to eat out, com-

pensated by buying more fish 

to prepare and eat at home. 

He feels that consumers inter-

est in fish could also have 

resulted from an idea that 

the healthful omega-3 fatty 

acids may afford some pro-

tection against covid-19. With 

the worst of the pandemic 

hopefully a thing of the past, 

Defne Tur can now focus on its 

plans for the future—increas-

ing trout production, building 

a processing facility, and fur-

ther climate change mitigation 

efforts. 

the UK have stopped completely 

as the new rules and regulations 

that have been introduced make 

exporting to the UK very compli-

cated.

Supermarkets, wholesalers, 

catering companies, and import-

ers are among Defne Tur’s cli-

ents. Th e main markets are in the 

EU, in Spain, Italy, and Portugal, 

says Mr Uncel, and to facilitate 

sales and distribution the com-

pany has an offi  ce in Italy. Some 

shipments are also made to the 

US and Kuwait. Exports, started 

in 2018—before that the com-

pany was only supplying the 

domestic market. Now however,  

sales on the domestic market are 

limited to leftovers, that is, if the 

harvest is bigger than an order, 

the balance will be sold within 

Turkey. Shipping times to the EU 

depend on the destination. Con-

signments to Italy take three days 

while those to Spain require an 

additional day or two. Packaging 

is a daily activity with volumes 

reaching up to fi ve tonnes an 

hour at busy periods. 

Measures taken against 
the pandemic were 

successful

The company escaped being 

seriously affected by covid-19. 

graded and placed on ice in Sty-

rofoam boxes ready to ship. In the 

longer term the company plans 

to establish a processing facility 

but, as Mr Uncel points out, fi rst 

the costs and benefi ts have to be 

carefully weighed, space has to be 

acquired, and licenses applied for. 

At the packaging facility, when the 

fi sh is brought in from the cages, 

it is fi rst analysed to ensure that 

the integrity of the cold chain has 

not been compromised on the 

way from the cages to the facil-

ity. Samples are also taken to 

check for parasites. After these 

tests the fi sh is graded, packaged, 

and stored preparatory to being 

shipped. Defne Tur was shipping 

small volumes of fi sh to the UK 

before Brexit. Volumes were small 

because, as Mr Uncel explains, the 

preference in the UK is for sea-

bass, where Defne Tur is farming 

mainly seabream. Moreover, the 

UK market looks for processed 

products, while the company 

specialises in whole round fi sh. 

Since Brexit, however, supplies to 

the company, and the son of the 

founder. Th e main product form is 

fresh, whole round, portion-sized 

seabass and seabream of 400-600 

g. About 10 of the seabream juve-

niles that are placed in the cages are 

grown to 1 kg and above. In Spain 

and Italy these large fi sh are typically 

purchased to feed a whole family, 

while at restaurants a big fi sh can 

be served, for example,  to a table 

with  three guests who would all 

like to order the same item. Th e unit 

price for the large fi sh is higher, but 

so are the costs. A seabream takes 16 

months to reach 400 to 600 g, while 

a seabass takes 18 months to reach 

this size. To produce a seabream of 

a kilo or more takes an additional 

six months of feeding and monitor-

ing and this extra expense must be 

refl ected in the price.

Processing unit under 
consideration

Th e company does do not have a 

processing unit; fi sh is brought to 

the packaging facility where it is 

The grading machine sorts the fi sh by size. Most is in the 400-600 g 

category, but a small volume of large seabream of over 1 kg is also 

produced.

Defne Tur
Dorttepe Village

Mucavir Str. No. 6

Milas, Mugla

Turkey

+90 252 527 25 45

info@defnetur.com

www.defnetur.com

Managing Director: Baris Uncel

Production: Seabass and seabream

Volumes: 8,000 tonnes (65% 

seabream, 35% seabass)

Product form: Whole round fi sh on ice

Markets: Italy, Spain, Portugal, US, 

Kuwait

Customers: Supermarkets, whole-

salers, catering companies, and 

importers

Certifi cation: IFS, BRC, 

GLOBALG.A.P.

Employees: 100

08_TURKEY (TR).indd   3708_TURKEY (TR).indd   37 23/11/21   4:54 PM23/11/21   4:54 PM



38 www.eurofi shmagazine.com

TURKEY

reactivate their participation in 

the association. 

Adding value and 
creating a brand are 

among the plans for the 
future

Th e fi sh is sold whole on ice to the 

domestic market, chiefl y restau-

rants in Bodrum and Izmir, where 

its sensory and visual qualities are 

highly appreciated. It is also sold 

at the auction in Izmir and buyers 

there then further distribute the 

fi sh across Turkey. Another chan-

nel is the traders who buy the fi sh 

directly from the farms and then 

sell it on to fi shmongers, and the 

annually, some have an output 

of up to 80 tonnes. Characteristic 

of these companies is that all the 

work, feeding, harvesting, pack-

aging, etc., is done by the family 

members, there are seldom any 

employees. A further 30 members 

have suspended their operations 

mainly because their production 

costs have made their opera-

tions unsustainable. Th e biggest 

expense is feed, the price of which 

is denominated in dollars. Since 

the value of the Turkish lira has 

shrunk over the last years these 

companies have had to stop their 

production. Mr Toguc hopes how-

ever that conditions will improve 

in the future allowing them to 

of which is seabass. It is a family-

run business involving Mr Toguc, 

his wife and two sons. His ponds 

are 60 x 15 x 2.5 m and are fi lled 

with water that is pumped from 

the ground. Th e area is so close 

to the coast that the ground water 

has about the same parameters as 

the Aegean Sea. Th e diff erence is 

the temperature, which is a con-

stant 19 degrees C throughout 

the year, while in the Aegean the 

water temperature varies with the 

season.

A variety of species can 
be produced in earthen 

ponds

Th e larvae used to populate the 

ponds are purchased from hatch-

eries when they are between 

1.5 and 2 g. Th ey are introduced 

into the ponds and fed until they 

reach a size of at least 300 g and 

sometimes over 1 kg. Mr Toguc is 

not only producing seabass and 

seabream but also  small volumes 

of meagre, pink dentex, blue 

spotted seabream, and shi drum. 

Two of the members of the asso-

ciation are using their ponds to 

produce whiteleg shrimp, which 

are grown to about 35 g. Th ere 

are about 45 active members in 

the association, all of them fam-

ily-owned businesses, and while 

most of them produce some 30 

tonnes of seabass and seabream 

T
he earthen ponds used to 

cultivate marine fi sh on 

land are created with exca-

vators and are generally 20-100 

m in length, 4-20 m in width and 

1-3 m in depth. Th ey are typically 

lined with geomembranes, an 

impermeable plastic sheet that 

prevents water from the pond 

from contaminating the sur-

rounding environment.

Family-run businesses 
dominate the sector

According to Cüneyt Suzer and 

his co-authors in a paper in 

Marine Aquaculture in Turkey

published by the Turkish Marine 

Research Foundation, production 

from earthen ponds amounted 

to 4 (~11,000 t) of the total sea-

bass and seabream production 

in Turkey in 2018. Individual 

farms with earthen ponds pro-

duce in the range of 1-50 tonnes 

of fi sh per year, according to a 

2015 overview of the seabass and 

seabream sector by Ferit Rad and 

Isa Sen from Mersin University. 

Earthen pond farmers in Mugla 

are organised into the Inland 

Aquaculture Association of Milas. 

Th e president of the association, 

Muhammet Toguc, is himself a 

farmer with half a dozen earthen 

ponds where he produces some 

30 tonnes of seabass and sea-

bream a year, the majority (60) 

The association for earthen pond farmers of marine species gives its members a voice

Strength and negotiating power in 
numbers
The cultivation of seabass and seabream in earthen ponds started in the 80s in the Milas district of Mugla province, when small 

farmers in the area discovered that the water was too saline to grow crops. The solution was to use the land and the water beneath 

it to grow marine fi sh instead. Today this fi sh is reputed to be the closest to its wild-caught cousins in taste and appearance and is 

therefore sold at a premium.

Muhammet Toguc, president of the Inland Aquaculture Association 

of Milas (left) and Emre Don from the Muǧla Provincial Directorate 

of the Turkish Minister of Agriculture and Forestry who has hooked a 

fi ne seabass from one of Mr Toguc’s ponds.
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T
he market is co-located 

with the Istanbul fi sh auc-

tion. Auctions are held 

throughout the year, though dur-

ing the fi shing season (September 

to March) there are many more 

auctions than at other times. 

While both farmed and wild-

caught fi sh is sold at the mar-

ket it is only the latter that goes 

through the auction, as prices for 

the farmed products are standard 

ones.

Black Sea catches 
provide most of the fi sh 

at the aution

Sıxty percent of the fi sh sold at 

the auction comes from the Black 

Sea, and most of the rest comes 

from the Sea of Marmara which 

borders Istanbul. Small quani-

tities of fi sh from the Aegean 

and the Mediterranean are also 

sold through the auction. Turk-

ish catches of fi sh and seafood 

amounted to 331 thousand tonnes 

in 2020 of which 60 comes from 

the Black Sea. Th e rest is split 

between the Sea of Marmara, the 

Aegean, and the Mediterranean 

of which the latter has the lowest 

share of the total catch. Anchovy, 

horse mackerel, and bonito are 

the species most sold at the auc-

tion in terms of volumes. Some of 

the fi sh arrives in transport ves-

sels which range from 30 to 60 m 

in length. Th e transport vessels 

Horeca sector. Seabass can easily 

be fi lleted which aff ords a wide 

range of options when preparing 

it compared with seabream. Res-

taurant chefs like this fl exibility 

that seabass off ers, which is why 

producers tend to cultivate more 

of it than of seabream. Mr Toguc 

buys his larvae and feed from 

among the many big producers in 

the area. Suppliers vary depend-

ing on the situation—if one is not 

be able to provide the larvae at the 

time or in the quantity he needs, 

he approaches another. Currently, 

whole fi sh is the main product 

form for the association’s mem-

bers, but Mr Toguc is trying to get 

the association to invest in a pro-

cessing facility which will enable 

more value addition, for example, 

gutted fi sh, fi llets, other kinds of 

packaging, and even frozen prod-

ucts. Th e next step would be to 

establish a brand for the product 

that will highlight its origin in 

earthen ponds and from which 

all the members of the association 

could benefi t. Currently the fi sh is 

sold unbranded but at the retail 

level it is recognised for its high 

quality and its appearance and 

commands a price that is 10 to 

15 higher than comparable sea 

farmed fi sh, says Mr Toguc. Cre-

ating a brand that refl ects these 

characteristics would be a good 

way to exploit the reputation the 

fi sh already enjoys.

The association’s 
strength lies in the 

common approach taken 
by its members 

Each year the members of the 

association decide together 

how they should produce. Th is 

includes agreeing on the num-

ber of fi ngerlings that should go 

in the ponds for the next year, 

the proportion of seabass, sea-

bream, meagre, or other species, 

the size the fi sh should be grown 

to, and other production param-

eters. When there are diff erences 

of opinion, the majority prevails. 

Being part of an association makes 

it easier to fi nd and negotiate with 

customers, says Mr Toguc, as there 

is strength in numbers and the vol-

ume of fi sh produced by the asso-

ciation as a whole, at about 4,500 

tonnes, is much larger than that of 

an individual member. Th is gives 

the association a certain weight 

when dealing with traders. Th e 

organisation also works to ensure 

that issues like traceability and 

sustainability are addressed in 

the relevant local legislation, that 

changes are made to rules which 

discriminate against them, and it 

off ers advice to the local govern-

ment on proposed laws that have a 

bearing on its members. Th e asso-

ciation in turn is a member of the 

central union of producers which 

unites associations from the sector 

from around the country to give 

them a voice at the federal level. 

While a small family-owned busi-

nesses is most concerned about 

local issues, this structure enables 

it to be represented in the corri-

dors of power at diff erent levels in 

the system.

Fish raised in earthen ponds 

have sensory and visual 

characteristics usually 

associated with wild-caught 

fi sh. Farmers can demand a 

mark-up for individuals larger 

than the one pictured.

The Istanbul fi sh auction

The fi rst sale of commercially 
caught Black Sea fi sh
The İstanbul Gürpınar Fisheries Market has been operating from its curent location since 2015. The Istanbul Metropolitan 

Municipality subsidiary ISUON A S. is responsible for the market which is the biggest in Turkey with annual sales of 40,000 to 50,000 

tonnes of both farmed and wild fi sh.
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the municipality maintains a pro-

cessing facility at the site.

Sales of farmed fi sh 
increase as catches 
wild seafood decline

Muharrem Aksoy, the director 

of the fish market, says that the 

Muharrem Aksoy, Director, İstanbul Gürpınar Fisheries Market and 

auction.

Olivka Foods uses earthen ponds to grow a premium product

Occupying a special market niche
Farmed fi sh production in Turkey is dominated by three species, seabass and seabream raised in the sea, and rainbow trout grown 

in freshwater. Together, these three species accounted for over 90% of the total aquaculture output in 2020. Seabass and seabream 

juveniles are typically bred in hatcheries on land and upon reaching 3-5 g are introduced into cages in the sea. Olivka, a company 

specialised in the production of juveniles, grows them to 10-15 g instead.

allow the fi shing boats to remain at 

sea to continue fi shing. At the auc-

tion, commissioners buy the fi sh 

from the fi shermen and sell it fur-

ther. Th e commissioners may be 

wholesalers or even retailers. Th e 

auction off ers services such as the 

sale of ice, freezer and cold storage 

facilities, and logistics. In addition, 

The Istanbul fi sh auction
Auction area (with cooling):

9,000 sq. m

Frozen storage capacity: 1,300 

tonnes

Cold storage capacity: 620

Shock freezing capacity: 90 

tonnes/day

Ice production capacity: 120 

tonnes/day freshwater or salt 

water

Annual sales volume: 40-55 

thousand tonnes

Employees: 211

O
livka started investing in 

its aquaculture opera-

tions in 2012 with the 

acquisition of production licenses 

in earthen ponds. A year later the 

fi rst batch of fi sh were introduced 

into the ponds and in 2014 the 

fi rst fi sh were harvested. Th e fol-

lowing year marked the start of 

hatchery operations, initially for 

the company’s own production, 

but soon after they were commer-

cialised, and juveniles began to be 

volume of fish going through the 

auction in 2019 was lower than in 

2018, while in 2020 the volumes 

recovered to approximately the 

same levels as in 2018. Catches 

have fluctuated both ways over 

the last 2 or 3 years, so trends are 

difficult to discern. According to 

data from the Turkish Statisti-

cal Institute, total catches have 

declined since 2000. The five-

year average between 2000 and 

2020 has fallen from 433 to 284 

thousand tonnes. On the other 

hand, sales of farmed fish at the 

market have been increasing 

over the years and now amount 

to some 60 of the volume. Fish 

from inland waters is also sold 

throught the market. The auc-

tion house was inspired by a 

Dutch fish auction in terms of its 

layour, but the auctions are still 

carried out the old fashioned 

way with an auction master call-

ing out the price and potential 

buyers submitting bids. There 

are no plans to introduce elec-

tronic auction systems, says Mr 

Aksoy, as the industry is waiting 

for product standards which are 

being developed by the General 

Directorate of Food and Control 

in the Ministry of Agriculture 

and Forestry.

sold to other companies produc-

ing market-sized fi sh. In terms 

of biomass, Mr Kardes estimates 

the hatchery to be among top fi ve 

hatcheries in the country today, 

supplying around 25m juveniles 

per year. Since 2016-17 the hatch-

ery has focused on the production 

of juveniles that are larger than 

the norm. Th ese fi sh are grown 

to about 15 g, as opposed to 3-5 g, 

and are vaccinated. Of the com-

pany’s 25m production, about 

15m juveniles are grown to this 

large size.

Large, vaccinated 
juveniles offer several 

advantages

Th e company is heavily focused 

on the added value that it gives 

the juveniles—by growing them 

to a large size and by vaccinat-

ing them. Usually, fi sh of 15 g are 

already in the sea and so must be 

vaccinated there. Th is involves 

temporarily removing them from 

the cage, vaccinating, and return-

ing them to the cage in a process 

that is logistically demanding and 

can be hindered by bad weather. 

By supplying already vaccinated 

fi sh, Olivka saves buyers  from 

having to go through the inocula-

tion process. Another advantage 

of growing the juveniles to 15 g 

on land concerns the logistics 

of feeding. As the fi sh grow from 
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C throughout the year. Even when 

the temperature of the Aegean 

falls to around 15 degrees in win-

ter, the water supplying the farm 

is still 19 degrees, so the juveniles 

and the fi sh for market continue 

feeding and growing. Th e salin-

ity of the water is the same as that 

of the Aegean Sea, 32-38 ppt. Th e 

water is recirculated through the 

ponds with more water added 

to compensate for evaporation 

losses. Although water is sup-

plied at a steady temperature, if 

the weather is hot, the tempera-

ture of the water in the ponds 

can rise. When this happens, 

fresh water is introduced into the 

ponds at a faster rate to maintain 

the optimal temperature. 

Large, earthen pond-
raised seabass and 

seabream are an 
upmarket product

Producing juveniles is the main 

part of the company’s business 

generating two thirds of the rev-

enue, with the remainder com-

ing from the fi sh grown for the 

market. Th is is likely to change 

in the future when a pre-license 

for an off shore production of 

4,000 tonnes in northern Tur-

key is realised. Th e capacity 

of the earthen ponds is 1,000 

tonnes making Olivka the big-

gest earthen pond producers in 

Turkey. Fish produced in earthen 

ponds belong to the premium 

segment of the market, which is 

where the company wanted to 

focus its eff orts. Th ere are many 

big producers of seabass and sea-

bream in Turkey, and we wanted 

to create our own niche, says Mr 

Kardes. Fish from earthen ponds 

command a higher price as they 

are served mainly in restaurants 

and, in addition, the company 

grows the fi sh to more than 1 

kg in size which increases their 

value further.  Cultivation in 

earthen ponds is mostly located 

the juvenile production site near 

Milas. Even though these juve-

niles are smaller than 15 g, mor-

tality is still below 10. Th e spe-

cial vaccine was developed by the 

vaccine company working closely 

with biologists at Olivka. 

Certifi cation to 
demanding standards is 

in place

A new pre-nursery unit where 

the water will all be recirculated 

is being built to increase capacity 

as well as to have a unit where all 

the parameters can be fully con-

trolled. Th is is particularly impor-

tant at this highly sensitive stage 

in the larvae’s existence. Th e new 

unit will include facilities to pro-

duce live feed for the larvae, arte-

mia, rotifers, and algae. Both the 

hatchery and the grow-out ponds 

are certifi ed to the GLOBALG.A.P. 

standard which covers animal 

welfare, environmental, social, 

and other criteria. To facilitate 

audits the company uses farm 

management software to keep 

track of all the parameters (tem-

perature, oxygen, salinity, etc.) 

and all the operations (feeding, 

vaccination, harvesting, etc.). Th e 

hatchery and the earthen ponds 

are supplied with underground 

water that remains at 19 degrees 

3 g to 15 g the feed pellets also 

increase in size. Maintaining a 

stock of appropriately sized feed 

pellets Is easier on land than at 

sea. Moreover, mortality among 

juveniles is much lower post-15 

g than at the 3-15 g stage, which 

is good for customers. In addi-

tion, from 15 g the fi sh take 12 to 

14 months to reach market size as 

opposed to 16-18 months from a 

weight of 3 g. Finally, the market-

sized fi sh tend to be more homog-

enous in size when they are on-

grown from 15 g juveniles than 

from 3 g individuals. 

Th e company’s long-term brood-

stock management regime and 

brand-new broodstock facility 

allows it to start supplying cus-

tomers with the 15 g juveniles 

from March. Th is means that 

the spring and summer months, 

when the fi sh grow most, can 

be fully exploited. At the end of 

the year when a 3 g fi sh reaches 

120 g a 15 g fi sh will reach 250 g, 

explains Mr Kardes, which is a 

big advantage for the company’s 

customers. For clients farming 

fi sh in the Black Sea, Olivka deliv-

ers juveniles of between 7 and 10 

g that have been given a vaccine 

specially developed for that size 

category.  Fish of 15 g do not travel 

well, and the Black Sea is far from 

Berke Kardes, the managing director of Olivka Foods, a company 
 specialised in the production of large juveniles of seabass and seabream.

on the Aegean coast in western 

Turkey. Many of the producers 

are small farmers who, with the 

help of their families, produce 

some 30 tonnes of fi sh from a 

few ponds. Th is fi sh is the closest 

approximation to wild seabass 

and seabream, catches of which 

are a mere 0.28 of the farmed  

production, and are therefore 

highly valued. According to Mr 

Kardes, unlike in cages where the 

fi sh are constantly swimming, in 

the earthen ponds they can rest 

on the bottom reducing stress 

levels and increasing the fat con-

tent of the fl esh. In the earthen 

ponds the fi sh also feed upon 

naturally occurring algae and 

other fauna which has a positive 

impact on the quality of the fi sh 

both in terms of its appearance 

and its taste. Olivka is also study-

ing the potential of using earthen 

ponds to farm new species, such 

as meagre, red porgy, shi drum, 

dentex, blue spotted seabream, 

and pink dentex. Meagre and red 

porgy are in fact being produced 

commercially in small volumes. 

Mr Kardes is well aware that 

compared with the giants of the 

Turkish industry Olivka is a small 

or medium size player, but with 

a strong focus on quality for the 

premium side of the market. 

Direct-to-consumer 
sales over the internet

Olivka exports some of the pro-

duction to markets in the EU. 

Here too the focus is on the pre-

mium segment. Half the fi sh in a 

truck bound for Spain, for exam-

ple, will consist of fi sh, seabass, 

seabream, and meagre, bigger 

than 800 g. Red porgy is supplied 

to the domestic market in sum-

mer, mainly through wholesal-

ers who sell to the Horeca sec-

tor in the Aegean region. Hotels 

and restaurants are particularly 

busy during this period catering 

to the many tourists. During the 
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pandemic the company launched 
an internet sales channel called 
Hadi Balik (C’mon Fish). Con-
sumers in Turkish cities can 
select from a range of � sh and 
seafood products on the website 

On the Aegean Sea coast seabass and seabream are farmed on land in 
ponds. Olivka Foods is the biggest practitioner of this kind of cultivation.

(hadibalik.com) and have their 
order delivered to the door. � e 
company assures buyers that 
the cold chain from the ponds 
to the customer’s house will not 
be broken, so the products are 

carefully packaged and delivered 
in the company’s own refriger-
ated vehicles to all the main cities 
in western Turkey. � e initiative 
is also intended to increase � sh 

consumption in Turkey and so the 
website includes several simple 
recipes that were developed by a 
local chef to encourage consum-
ers to eat more � sh.

With its investments in a hatchery Sürsan now controls every step of the production chain

Full integration offers many 
advantages 
The seabass and seabream farming sector in Turkey is characterised by companies of all shapes and sizes—from the small family-owned 
enterprise producing 30 tonnes of fi sh in earthen ponds for the local market to vertically integrated groups producing thousands of tonnes 
in sea cages and with feed production, processing facilities, hatcheries, sales and marketing units, and customers across the world.

A 
company that started out as 
a producer of � shmeal and 
� sh oil, Sürsan has since 

expanded both upstream into 
catching capacity and downstream 

into � sh feed, and seabass and 
seabream production, processing, 
marketing, and sales—and thus 
clearly falls in the second category.

New packaging facility 
creates more space for 
processing operations

Fish production started in 2008 in 
the Aegean Sea along the west coast 
of Turkey. Both seabass and sea-
bream are farmed though of the total 

production of 13,000 tonnes about 

70% is seabass. A packaging and pro-
cessing plant was opened in 2013 and 
was certi� ed to several international 

standards (IFS, BRC, GLOBALG.A.P., 
Sedex, ASC), but since 2020 pack-
aging operations have moved to a 
dedicated grading factory while the 
� lleting and freezing operations 

have remained. � e split in opera-
tions was to increase the capacity as 
doing everything in the one unit was 

not practical. Now, the � sh from the 
cages is sent to the grading facility 
� rst and from there 60-70% comes 
to the processing facility. � e rest is 
packaged whole on ice and shipped. 

In another recent development, Sür-
san has established its own hatchery 
for the production of � ngerlings and 

has also built a nursery, an interme-
diate stage between the hatchery 
and the o� shore cages used for on 

growing. � e nursery in fact was 
built before the hatchery as the lat-
ter is a bigger and more complex 
operation. Today, the company has 
its own broodstock which produce 

the eggs. � ese are hatched and the 
larvae grown to � ngerlings, which 
are transferred to the nursery. � e 

� sh are vaccinated and � nally trans-
ferred to the sea when they reach 
15-20 g, which gives better mortal-
ity and FCR rates, because the � sh 
are stronger and are vaccinated, 

says Kerem Göksel, the sales man-
ager. � e production of � ngerlings 
in the hatchery is so far only for the 

company’s own use, but as capacity 
increases juveniles will be sold to the 
industry too. In 2021 the hatchery’s 

capacity was increased from 26m to 
39m juveniles, so the plan to start 
selling to the industry is likely to be 
realised soon.

From � shing to � sh feed

� e company has its own vessels in 
the Black Sea � shing for anchovies. 

� e catch is supplied to the three 
� shmeal and � sh oil plants that Sür-
san owns in Samsun, Sinop and Rize 
at the Black Sea. � ese ingredients 
are used to produce � sh feed at the 

company factory in Samsun. � e 
entire production goes to feed the 

Olivka Foods
Yasyer Mahallesi, Burunyuva
Mevki Sokak no. 30
Milas, Mugla
Turkey

+90 252 5176181
info@olivka.com.tr
www.olivka.com.tr
Managing director: Berke Kardes
Activity: Production of large (15 

g) vaccinated seabass and 

seabream juveniles; market-
sized seabass and seabream 
raised in earthen ponds and 
offshore cages

Capacity:  1,450 tonnes
Product: Whole round � sh on ice
Grow-out ponds: 132
Offshore cages: 16
Certifi cations: GLOBALG.A.P., 

BRCGS, IFS
Markets: Europe, Turkey
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seabass and seabream that the com-

pany farms in the Aegean. Sürsan is 

thus fully integrated—from the wild 

fi sh to the farmed product which is 

an unusually high degree of integra-

tion. Even if farming companies have 

their own feed manufacturing units, 

not may of them also have the vessels 

and the fi shmeal and fi sh oil produc-

tion capacity. Th e advantage is that 

every stage of the process is under 

Sürsan’s control and can be moni-

tored and if necessary adjusted. Each 

stage of the process is the customer 

of the previous stage, so that syn-

ergies can be exploited, and some 

costs can be saved. Being independ-

ent of third parties is also an advan-

tage, says Mr Göksel, as the produc-

tion can be planned more precisely 

and if any unexpected delays arise 

then remedial action can be taken 

rapidly and subsequent links in the 

chain can be warned in good time. It 

is also easier to ensure that the fl ow 

of fi sh to and from the farm is with-

out fl uctuations which is a source of 

reassurance for customers too. Con-

trolling the whole chain essentially 

means everything becomes more 

effi  cient, he adds.

Demand for bass and 
bream fi llets is booming

Th e seabass and seabream are 

on grown at seven sites, six in the 

Aegean and one off  the southern 

Turkish coast at Iskenderun close 

to the Syrian border. Production 

amounts to 13,000 tonnes of which 

9,000 tonnes is seabass. A very small 

volume of meagre is also cultivated. 

Sürsan was one of the very fi rst 

companies to get its farms certifi ed 

to the ASC (Aquaculture Steward-

ship Council) standard. It also has 

GLOBALG.A.P., BRC, and ISO9001 

and 22000 certifi cations. Th ese are 

necessary to export products to 

EU markets and all exporters have 

invested in getting these certifi ca-

tions. Over the last year because of 

covid demand has increased from 

retail buyers in comparison to the 

wholesale sector. As a result, Sürsan 

has been producing a lot of frozen fi l-

lets, which are mainly aimed at retail 

customers. After descaling, some 

of the fi sh is gutted as well, but not 

further processed. Th e main markets 

are in north-western Europe, the UK, 

France, Germany, and the Nether-

lands and demand, according to Mr 

Göksel, is likely to continue into next 

year. Fillets are typically made from 

seabass rather than seabream, the 

latter is sold more on the wholesale 

market than the retail. Demand on 

the retail side has even compen-

sated for the lack of interest from the 

wholesale side where the catering 

sector still has not returned to its pre-

pandemic level yet.

Selling seabass and 
seabream fi llets online 
has been a challenge

Th e company ships its fi llets in 

bulk in 5 kg boxes, which are then 

repackaged by the customer in 

Europe for the supermarkets. 

Often the repackaged product 

will be branded with the super-

market’s own label. Direct sales 

to supermarkets are only within 

Turkey and are very limited in 

volume. Th e Turkish market is 

not very interesting as the aver-

age rate of fi sh consumption is 

not more than 6-7 kg per capita 

compared with 23-24 kg in the EU 

and Sürsan only has a few cus-

tomers in Istanbul and Izmir. Th e 

pandemic created some demand 

for direct-to-consumer sales and 

Erçin Atalay, the general man-

ager, established a website where 

consumers could order the prod-

ucts they wanted and have them 

delivered to the door. Orders can 

also be placed on WhatsApp. For 

the moment, the fi sh is only being 

sent to Istanbul, but in summer 

deliveries were also made to Bod-

rum, as tourists fl ock to the city. 

Th e product is a minimum order 

of 1 kg of seabass and seabream 

fi llets that are packaged and des-

patched in a refrigerated vehicle. 

Th e cold chain is maintained 

from the time the fi sh is removed 

from the cage to the point when 

it reaches the consumer to give it 

the longest possible shelf life and 

prevent any food safety issues. 

Deliveries to Bodrum are on 

Th ursdays, so buyers can order 

the products until Wednesday 

evening for delivery the next day. 

Th is is possible because work at 

the processing factory contin-

ues 24 hours a day. Delivering to 

Istanbul was more challenging, 

says Ms Atalay, who discovered 

that in summer it was too hot to 

send the fi sh there, but in win-

ter it worked. Th e fi sh is placed 

between refrigerated gel packs 

of the kind used to transport the 

fi sh by air. Th e journey however 

takes a day. Ms Atalay admits 

that the number of customers is 

limited, though the feedback she 

has received about the product 

itself has been overwhelmingly 

positive. Seabass and seabream 

fi llets are unusual in Turkey, but 

she must battle a general lack of 

interest in fi sh and also overcome 

resistance to the relatively high 

price. Th e value of the Turkish 

lira has fallen signifi cantly over 

the last 6-8 years and seabass 

and seabream are out of reach 

for most consumers. Th e main 

production costs are in dollars 

and companies must export their 

production to make a profi t. Th e 

decision that Sürsan made at the 

outset, to focus on export mar-

kets, was clearly a good one.

Ercin Atalay, the general manager, initiated the online sales of fi sh 

fi llets directly to consumers.

Sürsan Su Ürünleri A. .
Ekinanbarı Mh. Kocakı la Sk.

No 26 Milas 48670

Mu la/Turkey 

Tel.: +90 252 513 31 15

Fax: +90 252 513 31 68

info@sursanaqua.com

www.sursanaqua.com

Sales manager: Kerem Göksel

General manager: Erçin Atalay

Activities: Fishing; fi sh meal, fi sh 

oil production; fi sh feed manu-

facture; seabass, seabream 

farming and processing

Volumes of farmed fi sh: 13,000 

tonnes (70% seabass)

Products: Fresh and frozen whole 

round fi sh, gutted fi sh, fi sh fi llets

Markets (for farmed fi sh): UK, 

Germany, France, Netherlands, 

US, Dubai

Customers: Importers, retailers
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Carp—healthy by nature

U
nder the slogan “Carp—
healthy by nature”, carp 
consumption, carp prod-

ucts, and carp aquaculture are 
being promoted in a campaign 
that was initiated in 2020 by the 
Polish Carp Producers’ Organi-
sation. Th e organisation, which 
brings together 75 fi sh farms and 
is supported by the national Fish-
eries and Sea Operational Pro-
gram (including funds from the 
European Maritime and Fisheries 
Fund), started the second phase 
of the campaign in October 2021.

Eat carp—do yourself 
and the environment a 

favour

Th e aim of the campaign is to cre-
ate awareness of the sustainability 
of carp aquaculture and demon-
strate the range of carp products 
that are available with a view to 
increasing the consumption of 
carp. By appealing to consumers' 
interest in the environment and 

their own health, the campaign 
organisers are hoping the cam-
paign will generate the response 
they are seeking. Th e campaign 
will be carried out on all the diff er-

ent media: TV, outdoor advertis-
ing, cinema, and print. A large part 
of the campaign will be conducted 

on electronic media (search 
engines, social media, mobile 
devices, and video and audio 
streaming channels). Although 
most of the activities will be car-

ried out in Poland, the campaign 
will also include international ele-
ments—such as participation in 

To increase awareness among Polish consumers about the health benefi ts that derive from carp consumption and the environmental 

advantages associated with carp aquaculture, the Polish Carp Producers’ Organisation has launched a campaign that seeks to 

promote the year-round sale of carp, and to highlight the wide variety of products that are based on the fi sh.

A campaign promotes the health and environmental benefi ts of carp consumption 

of 1.5-2 kg. Not much has changed 

in this respect over the last 800 
years that carp has been farmed 
in Poland. Compared to other 
species of animals or birds bred to 
produce food for humans, this is 

the real, natural, and unrestricted 
period that the fi sh requires to 
reach this size.

Encouraging 
non-seasonal carp 

consumption

Traditionally, consumption of 
carp in Poland peaks over the 
Christmas period. Th e aim of the 

campaign is to encourage con-
sumption through promotion in 
the summer months (the barbe-
cue season) when, typically, carp 

is not consumed. Th e latest market 
research shows that 36% of carp 
consumers now also consider carp 
outside the Christmas season. 

Until a few years ago, carp was 
described in the Polish media as a 
fi sh associated with the past, with 
few prospects and negative con-

notations for young consumers. 

Th e target group of the campaign 
is wide because seasonally carp 

is bought in Poland by over 63% 

The carp promotion campaign will use traditional as well digital media to disseminate its message. Here, 

a still from television.

international fairs, advertisements 

in the international trade press, 
and in airline magazines.

Th e main goal this year will be the 
same as it was in the 2020 cam-

paign: to build public awareness 
of sustainable aquaculture and its 
products—carp. Carp is a natural, 

nutritious product with health-
promoting properties obtained 
from native, local ponds and it is 
important to promote these traits. 
As Dr Mirosław Kuczy ski, ichthy-

ologist and environmental pro-
tection specialist, says, carp waits 
three years to reach a market size 
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of households, according to the 
January 2021 CAWI survey by IMAS 
International. Will the remaining 
36% of Poles be tempted by carp? We 
don’t know, says Paweł Wielgosz, 
president of the board of the Pol-
ish Carp Producers’ Organisation. 
But we know that they can choose 
from a wide range of convenience 
carp products, such as gutted fi sh, 
steaks, fi llets—chilled loose, or 
packaged. Th e off er of value-added 
carp dishes, such as jellies of pates, 
is also becoming richer. Even sushi 
with smoked carp has appeared on 
the market. And all these products 
are manufactured from fi sh farmed 
locally in environmentally friendly 
conditions with a very low carbon 
footprint. Th ose who truly want to 
support the environment and at the 
same time take care of their health 
should be interested in carp, and 

not only when they are on vaca-
tion. And for those who fear fi sh 
bones, there is the incised carp fi llet 
in which the bones dissolve upon 
cooking, promises Mr Wielgosz.

Series of articles to 
highlight why carp is 

healthful

Th e health benefi ts of carp will be 
one of the topics of articles that will 
be made available on the digital 
channels and social media used 
by the campaign. Carps are a rich 
source of collagen, a protein used to 
make connective tissue in the human 
body. Fish collagen is most often in 
the form of type I collagen, which 
has a positive eff ect on the structure 
of skin and bones. It has been shown 
that the supply of collagen in the diet 
has a more positive eff ect on human 

The audience that the carp campaign wants to reach is broad and 

therefore a large part of the effort, such as this advertisement, will be 

directed at various forms of digital media.

health than taking supplements in 
the form of capsules or powder, says 
Prof. Joanna Tkaczewska from the 
Agricultural University in Krakow. 

Th e market for fi sh and fi sh prod-
ucts is very competitive, but carp 
producers believe that by off ering 

new product forms and providing 
them with promotional support, 
they can remain an important 
player in the market—for the bene-
fi t of the economy, consumers and 
the environment.

Tomasz Kulikowski, MPR Publishing

Companies experience strong 
growth despite the virus
The 7th edition of the Polish Fish Congress took place on 29 and 30 September 2021. The event is the largest annual meeting of the 

fi sh industry in Poland. This year it was attended by 247 delegates and 23 speakers.

The Polish fi sh processing sector seems highly resistant to the covid pandemic

T
he Polish Fish Congress 

was the fi rst major industry 
meeting since the begin-

ning of the covid-19 pandemic, so 
it is not surprising that the impact 
of the pandemic on the market 

and the fi shery and aquaculture 
production and processing sectors 
was discussed at length.

Record high sales and 
improved net profi tability 

characterise 2020

Th e presented statistical and 
economic data showed that 
despite the unfavourable global 

macroeconomic situation in 2020, 
the Polish fi sh processing industry 
achieved record high sales results 
and better economic indicators 

than in the previous year, includ-
ing better net profi tability. Accord-
ing to Krzysztof Hryszko from the 
Institute of Agricultural and Food 

Economics, in 2020 there was an 

increase in the production volume 
of Polish fi sh processing by 4.7% to 
616 thousand. tonnes. Th e value 

of sold production was EUR3.11 
billion (an increase of 13.7%). Th e 

positive news also extended to 
Polish aquaculture where produc-
tion exceeded, for the fi rst time in 

history, 50,000 tonnes with a value 

of over EUR127 million. Paweł 
Wyrzykowski from BNP Paribas 
Food&Agro pointed out that the 
share of exports in the revenues 
of Polish fi sh processing plants 

exceeds 60%. Polish exports of 
fi shery and aquaculture prod-
ucts in 2020 reached 591 thou-

sand tonnes and was 8% higher 
than the year before. At the same 
time, however, he pointed out that 
the strategy of Polish processing 
plants is based on low prices and 

margins: the average price of new 
fi sh products introduced to the 
market in Poland is the lowest 

among the studied EU markets, 

and the EBTIDA margin in 2013-
2020 was only about 5%, which is 
much lower than, for example, in 
fruit and vegetable processing or 
the production of ready meals.

Industry needs to 
face up to numerous 

challenges

Th e host of the meeting, Tomasz 
Kulikowski, editor-in-chief of the 
Fish Industry Magazine, said that 

although the impact of the pan-
demic on the fi sh sector currently 
dominates the public discourse, 
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some challenges that the fi sh 
industry faced before the pan-
demic have not been addressed. 
Th ese include demographic 
challenges, a growing interest 
in vegetarianism, expectations 
of convenience food, as well as 
problems on the raw material 
market. Przemysław Cie lik, rep-
resenting the Contimax fi sh pro-
cessing industry, sees fl exitarian 
trends (reduced meat consump-

tion) not only as a threat, but 
also as an opportunity for the fi sh 
industry. However, to take advan-

tage of market opportunities, in 
his opinion, one must be active 
and have a vision of how to fi t into 
important market trends such as 
e-commerce and convenience.

Gonzalo Campos from Seale-
dAir, a packaging company, said 

that safety had become an obses-
sion and a new type of wellness 

movement. Th e fear of infection 
and increased health awareness 
drive demand for new ways of 
protecting food products. Polish 
fi shermen’s organisations empha-
sised the need for better commu-
nication of sustainability issues. 
During the congress, the MSC 
certifi cate for fl atfi sh catches was 
presented for the fi rst time. Cur-
rently, it is the only standard to 
which Polish fi shing organizations 

in the Baltic Sea are certifi ed. Th e 
event also saw fi shermen from a 
sustainable tuna fi shery, the Fish-

ing Industry Association of Papua 
New Guinea represented by Mar-
celo Hidalgo, showing an interest 
in the Polish fi sh processing sector. 

Lack of labour fuels 
interest in technology

Delegates to the Fish Congress 

showed great interest in modern 

technological solutions, espe-
cially those that reduce the 
labour intensity of processing 
and allow for more effi  cient use 
of raw materials, e.g., by better 
management of by-products. 
Th is is due to the challenges on 
the domestic labour market (a 
signifi cant increase in wages of 
production workers in recent 
years, low supply of workers) and 

to the assumed savings in the 
face of constantly rising prices 
of most raw materials. Th erefore, 
it is not surprising that fi sh pro-
cessing is interested in  the latest 

production technologies not only 
for products for the food market, 
but also to produce fi sh meals 

and oils. And scientists like Prof. 
Mariusz Szymczak from the West 
Pomeranian University of Szc-
zecin study innovative solutions 
to recover protein from low-value 

raw materials or by-products.

Fish processors, including the 
president of the Polish Asso-
ciation of Fish Processors Mal-
gorzata Pawliszak, pointed out 
that despite the seemingly good 
situation indicated by the statis-
tical data, there are many post-
covid challenges ahead for the 
Polish (and more broadly, the 
European) fish processing sec-
tor. The most important of them 
are: logistical problems in rela-

tion to Asia, including a lack of 
containers, months-long deliv-
ery delays, and very high freight 

prices. In Poland, there were 
also significant increases in the 
prices of vegetable oil, electric-
ity, gas, cardboard boxes, PP 
and PET packaging, all of which 

are likely to translate into an 
increase in the prices of fish 
products in the near future but 

will also lead to lower margins 
for processors.

The seventh edition of the Polish Fish Congress revealed that the fi sh processing industry in Poland had a good year in 2020 in terms of 

earnings despite the pandemic.
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Consumers targeted using 
multiple channels
Naturally Baltic is an innovative project supporting Polish fi sheries in the Baltic Sea by promoting the sustainable use of the 

Baltic Sea resources and encouraging the consumption of fi sh products. One of the pillars of the programme is the creation of 

environmental awareness among Polish consumers, which may contribute to a cleaner and healthier Baltic Sea.

A project to promote Baltic Sea fi sh consumption focuses on benefi ts to health and the environment

A 
project to boost fish con-
sumption among Polish 
consumers while also 

contributing to a healthier Bal-
tic Sea environment has been 
implemented since 2019 by the 
Kołobrzeg Group of Fish Pro-
ducers (Kołobrzeska Grupa Pro-

ducentów Ryb) and will continue 
until mid-2022. A key feature of 
the programme is the Naturally 
Baltic (Naturalnie Bałtyckie) 
promotional label, used on all 
fish products that are processed 
to the highest standards. The 
label is available to all producers 
processing fish from the Baltic 
Sea. The right to use the label is 
subject to audit, so for the con-
sumer it is a clear and reliable 
message that the product is of 
the highest quality.

Baltic Sea fish offers 
several health benefits

The overriding objective of the 
Naturally Baltic project is to 
shape Polish attitudes to the 
consumption of fish, especially 

Baltic fish which is rich in nutri-
ents and with real health ben-
efits. Per capita fish consump-

tion in Poland is a mere 13.5 kg 
of fish per year. In comparison, 
the Spanish eat 45.7 kg, and the 
Italians 31.1 kg of fish per capita 
per year. Both these nations 

rank highly in the Bloomberg 

Healthiest Country Index, their 
good health linked to a diet 
rich in fish and seafood. With 
access to the Baltic Sea, Poland 
has important resources of fish 
which are undervalued in the 
country though highly appre-
ciated in the rest of Europe. A 
valuable source of beneficial 
omega-3 fatty acids as well as 
vitamins A, D, E, and group B, 
fish is rich in light protein and 
minerals, such as iodine, sele-
nium, and iron. The health 
benefits of eating fish are unde-
niable which is why dieticians 
and nutritionists recommend 
including fish in the diet two to 
three times per week. By choos-
ing Baltic fish Polish consumers 
will not only take care of their 
health but also support local 
fisheries and contribute to the 
environment. Fisheries have a 
smaller carbon footprint than 

meat production, while the dis-
tance that fish caught in the Bal-
tic Sea covers to reach the point 
of sale is much shorter than that 
of fish caught elsewhere which 

travels thousands of kilometres 
before reaching the plate.

Exploiting conventional 
and social media for 

maximum impact

The project uses advertising 
and promotional activities to 

achieve its objectives.  In addi-
tion to traditional advertising 

campaigns rolled out nation-
wide on TV and radio stations, 
the project collaborates with 
influencers and carries out 
public relations activities. The 

advertising campaigns build on 
simple associations with values 
represented by fish caught by 

local fishermen, such as fresh-
ness, ready availability, and 
proximity, as well as the benefi-
cial effects of fish consumption, 

including vitality and a feeling of 
satiation. A team of ten culinary 

bloggers and chefs promote the 
benefits of eating fish by regu-
larly publishing recipes on their 
channels. Fish recipes and the 
benefits of fish consumption 

are also the focal points around 
which communities are built 
on Facebook and Instagram. 

Public relations and expert 
placement in the media com-
plement the array of activities. 
The public relations efforts are 
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primarily aimed at promoting 
quality, safety, and the numer-
ous benefits of eating fish on a 
regular basis. 

Convincing the younger 
generation is a critical 

objective

Children and young people are 
an important target  of the pro-
gramme. Sustainable fisheries, 
catch areas, biological recovery 

periods, Baltic Sea resources 
and fish species as well as 
their role in a healthy diet are 

only some of the topics taught 
in the Treasures of the Baltic 
Sea educational programme 
designed for primary school 
children and teenagers. The 

programme is delivered on an 
e-learning platform and covers 
three thematic lessons about 
the Baltic Sea, its resources, 
fish species living in the Baltic 
as well as their nutritional and 

health benefits. Divided into 
three levels of difficulty, the 
programme has been adapted 
to three age groups: forms I-III, 
IV-VI, and VII-VIII. The e-learn-

ing material can be viewed 
from the comfort of the home. 
Teachers can display slides dur-

ing remote classes, and even 
parents can engage in the pro-
cess when home schooling. The 
material has been developed in 
close collaboration with profes-

sional creators of educational 
programmes and with the 

invaluable support of experts 
in fisheries and nutrition from 
the West Pomeranian Univer-
sity of Technology. Attendees at 
the Treasures of the Baltic Sea 
classes are awarded with beau-
tifully illustrated educational 

material about the Baltic Sea, 
published specifically to accom-
pany the project. 

Discovering and 
promoting a Baltic fish 

cuisine

Th e promotional and educational 
activities are complemented by 
content marketing in a  travel 

and cooking TV show. Part one 
of the show, produced in coop-
eration with the Polish national 

The Naturally Baltic campaign seeks to encourage the consumption of Baltic Sea fi sh by promoting its health and environmental benefi ts.

broadcaster Telewizja Polska S.A., 
explores the culinary delights of 
the Polish coast. Wit Szychowski, 
the host, embarks on a jour-
ney from the Hel Peninsula to 

winouj cie in West Pomerania to 
discover local fi sh recipes and how 
they are prepared. Th e show was 
broadcast on the TVP2 channel, 

and each episode had an audi-
ence of ca. 450 thousand. Part two 
of the series explores three other 

Baltic countries: Germany, Den-
mark, and Sweden. Searching for 
the “Baltic cuisine”, the host follows 
diff erent cultures to discover their 
fi sh cooking skills. Part two of the 

show is scheduled to go online in 
late 2021. 

Tomasz Kulikowski, MPR Publishing
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The digitalisation of the fishing industry is moving ahead

Obtaining stock data and 
implementing effective controls
Despite many improvements, regional overfishing, bycatches and discards remain unsolved problems for the global fishing 
industry. Catch quotas, controls at sea and in ports, area closures and fishing bans do help, but are not satisfactory solutions. 
It would be preferable if unwanted fish did not get caught in fishing gear in the first place. Innovative technologies are giving 
hope for new solutions. 

T
he commercial fishing 
industry produces over 90 
million tonnes of fish and 

seafood every year and employs 
many millions of people. But 
although the fishing industry is 
heavily regulated in many loca-
tions, some problems remain, 
such as illegal, unreported and 
unregulated fishing (IUU), over-
fishing, bycatches and discards. 
Fish are often caught before stocks 
have a chance to recover. Accord-
ing to the FAO, approximately one-
third of fish stocks worldwide are 
overfished. There is therefore an 
urgent need for action to preserve 
ocean ecosystems, maintain the 
foundations of the fishing indus-
try and secure attractive jobs. 
However, these challenges cannot 
be met with strict regulations and 
controls alone. Functioning moni-
toring of fisheries and compliance 

with all regulations are doubtless 
important elements in fisheries 
management. But reliable data for 

the scientific assessment of stocks 
in order to be able to determine 
sustainable catch thresholds is 
often lacking. However, such data 
is indispensable in order for the 

fishing industry to be able to oper-
ate sustainably. Unfortunately, 
no generally accepted universal 

best practice exists to reach this 
target and to combine supply-
ing fish to the global population 
with legitimate environmental 

protection priorities. The overall 
package of required manage-
ment measures includes many 
sub-steps, including technical  
changes to fishing gear as well 
as fishing area and fishing effort 
 controls. 

There is a significant need for 
innovation in this area. Although 
fishing fleets have reduced glob-
ally since the mid-1980s and 
overcapacity has declined, the 
construction of new, modern and 
resource-conserving fishing ves-
sels has remained significantly 
behind expectations.  Because 
there was a lack of demand and 
a market for innovative fishing 
technologies, manufacturers hes-
itated to make urgently needed 
investments in improving fishing 
expertise. The consequences of 
this are being felt now, as fish-
ing has become significantly less 
attractive in many Western coun-

tries, and there is a lack of young 
fishers almost everywhere. In 
order to attract more young peo-

ple to the profession, qualified 
crews and resource-conserving 
vessels with advanced equipment 
and fishing gear that give the 
industry a future-oriented per-

spective are required. It is the 
younger generation that has the 
highest levels of environmen-

tal awareness and would like to 
be involved in science-based 
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Cameras on board can monitor discarding or whether the obligations 

of the EUs landing obligation are being complied with which other 

electronic systems cannot.

 fisheries management. However, 
obtaining high-quality basic data 
on the fishing industry is very 
difficult with outdated gear and 

technologies. In order to enable 
fishers to act independently and 
with awareness, they need new 

kinds of infrastructure, more 
intelligent fishing technologies, 
multifunctional catch monitoring 
sensors and high-performance 
software for analysis and visuali-

sation of the data collected. 

In addition, the monitoring of fish-
eries must be expanded, because 

comprehensive controls at sea are 
not really possible with standard 
methods. On-board cameras for 
monitoring catches and discards 
are just one element of the overall 

concept, since monitoring objec-
tives can vary significantly from 
fishery to fishery. It only makes 

sense to use technologies, sen-
sors, data storage, data transmis-
sion devices and software if the 
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data obtained from them can, if 
necessary, meet the standards for 
evidence that can be accepted in 
court.  Catch quotas, days at sea 
and other fishing restrictions are 
helpful but in the final analysis are 
very blunt management instru-
ments to limit fishing-related 
mortality to a level that allows 
for high and sustainable returns 

in the long run. The best way to 
avoid discards is to prevent non-
target species from being caught 
and hauled on board in the first 
place. However, fishers can only 

avoid unwanted bycatches if they 
know what is swimming in their 
nets. Currently, attempts to solve 

the bycatch problem are primar-
ily focused on passive protective 
measures related to fishing gear. 
These include size-selective sort-
ing grids and exit windows that 

allow undersized animals and 
unwanted fish species to escape 
from nets. However, this does not 

therefore require an independ-
ent power source and must be 
as durable as they are sensitive 
in order to be able to withstand 
the dynamic and water pressure 
underwater. Because this com-
plex requirements profile is very 
demanding for technology man-
ufacturers, these kinds of catch 
monitoring sensors are currently 

supplied only by a few specialists. 
One example is Simrad, which 
meets a variety of demands with 
its PX series sensors. Simrad’s 
PX sensors are multifunctional, 

which means that they complete 
multiple tasks as standard, and 
they include options to record up 

to five measurements simultane-
ously. All data recorded is trans-
ferred to the vessel wirelessly via 
coded acoustic signals. The vessel 
then records these signals using a 

hydrophone and forwards them 
to the catch monitoring system. 
There, incoming information is 

always work as desired. A better 
option would be active bycatch 
prevention systems, for example 
systems that open trawl nets in a 
targeted way if too many young 
fish, unlicensed fish species or 
other non-target fish get into the 
nets. 

Trawl nets should no 
longer be black boxes.

This requires sensitive sensors 
that record all fish entering the 
net, and not just their number, 
but also, as far as possible, the 

sizes of individual animals and 
their species. This data must be 
transferred in real time to the 

central command of the fish-
ing vessel. Ideally this should be 
done wirelessly, because addi-
tional cables could cause disrup-
tion or become damaged among 

the tangle of sweep lines and 
other net lines. Wireless sensors 

evaluated and visualised using 
special computer programs. 

The wide range of services that 
they provide make PX sensors 
ideal tools for communication 
between the trawl net and the 
fishing vessel, making signifi-
cantly better catch control pos-
sible. Measurements that would 
previously have required mul-
tiple different sensors can now 

be recorded with a single sen-
sor. Simrad’s PX MultiSensor is 
suitable for both trawl and purse 
seine nets. The PX TrawlEye 
even has an integrated echo-

sounder that makes detailed 
recording of the fish in the trawl 
net and the sea floor structure 

possible.

The 3D Sonar Visualizer F3D-S 
from Furuno provides a similar 
range of functions to represent 

fish data and the sea floor in a real 
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Equipment like this underwater camera from Deep Vision identifies and measures fish in the water. Further refinements will combine a sorting 

mechanism with the camera to automatically retain only fish of the desired species and size, thus contributing to the sustainability of fisheries.
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3D view. Information on the fi sh 
caught, the fi shing eff ort and the 
trawl path of the net is presented 
visually. Th e precise image of the 
sonar package makes it easier for 
both professionals and layper-
sons to understand the situation 
under the water, which is very 
helpful when it comes to appro-
priate responses. Camera systems 
installed in diff erent positions in 
the net are increasingly develop-
ing into valuable aids to fi shers 
for better monitoring and con-
trolling fi shing processes. Com-
bined with the right software, 
their performance is already very 
signifi cant and developments in 
this area keep advancing. With 
CamTrawl, a sideways facing digi-
tal stereo-camera system fi tted 
near the open cod-end of a tradi-
tional trawl net, fi sh and small or 
transparent marine organisms, 
for example, can be precisely 
recorded, which was not possible 
with older technology. 

 manufactures underwater cam-
era systems for use in trawl nets 
that supply video images of net 
inlets. However, a big disadvan-
tage of the original devices was 
that they could only display and 
evaluate the data once the trawl 
net was back on board. Th is 
meant that the skipper in charge 
of the vessel could analyse the 
most recent catch retrospectively, 
but could not actively intervene 
during trawling to change some-
thing. Th e logical next step to 
improve the system was therefore 
to add a new level of functional-
ity to make the live streaming of 
data possible. JT also added a 
remote light to its camera system 
that eliminates backscatter in the 
water, lights up a larger area of the 
fi shing gear, improves range and 
thus supplies better images. 

Th e two light HD trawl cameras 
from LH Camera that record 
sharp videos in the trawl net in 

full HD quality also provide this 
functionality. Th ey save the video 
images internally on an integrated 
recorder, but can also transmit 
the recordings live to the surface. 
Th eir 120° wide-angle lens covers 
a wide image area in the net. Th e 
Deep Sea Trawl Camera, weigh-
ing just under 2  kg, is even suit-
able for deep-sea fi shing, as it 
withstands water pressure down 
to 1,500 metres below the surface.

An important prerequisite for 
fi shing in a way that conserves 
resources is often overlooked, 
because in order to be able to fi sh 
according to quotas, the fi sher 
must of course know how many 
fi sh they already have on board 
their boat. Gravimetric measure-
ments to determine weight were 
previously not technically feasi-
ble on unstable platforms such as 
fi shing vessels. Determining how 
many fi sh baskets (usually 40–50 
kg each) of each species that the 

Electronic tools are cheaper and more effi cient than manual inspections and are increasingly being used for all fl eet segments.

Real-time observations 
make rapid intervention 

possible.

Systems that combine camera 
images with hydroacoustic sonar 
data obtained from sensors on 
trawl nets enable an even deeper 
understanding of the world under 
the water, the net position and the 
catch. However, the development 
and manufacture of complex 
equipment such as the FX80 sys-
tem, for example, often requires 
the cooperation of multiple highly 
specialised companies. Simrad, 
the camera specialist Kongsberg 
and Trawl Products Division, 
among others, were involved in 
the FX80 technology. However, 
sensors and camera systems do 
not always need to be developed 
from the ground up. Where pos-
sible, manufacturers are adapt-
ing existing, tried-and-tested 
devices, expanding their possible 
uses. JT Electric, for  example, 
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catch filled was the method most 
commonly used to record weight. 
This offered creative fishers a cer-
tain amount of leeway to exceed 
the permitted catch quotas. In the 
meantime, however, movement-
compensating intelligent weigh-
ing systems have been developed. 
They can accurately measure, cal-
culate and save the gross weight of 
the catch despite the movement 
of the vessel. Modern versions of 
these smart weighing systems can 
even report the data via satellite 
directly to fish markets and ports 
in order to update the predicted 
landing. Weighing systems such as 
these can often also interact with 
the RFID tags on the fish crates, 
which opens up interesting pos-
sibilities for catch traceability. 
Beyond catch weight, modern 
RFID tags also save other impor-
tant information such as the ves-
sel ID, the fishing location and 
the fishing date, fish species and 
sizes as well as other data. Overall, 
smart weighing technologies offer 
fisheries management the oppor-
tunity to monitor compliance with 
catch quotas more precisely than 
ever before and potentially to issue 
fishing bans for specific areas. 
Obstacles to installing these scales 
on smaller fishing vessels include, 
for one, the relatively high acquisi-
tion costs (sea-going scales cost 6 
to 8 times more than weighing sys-
tems on land), and legal reasons, 

since weighings at sea are not 
recognised in court as evidence in 
all countries in the event of a legal 
dispute. 

In-person inspections 
remain indispensable

The above points alone demon-
strate that fisheries management 
cannot do without regular con-
trols at sea. In the 1982 United 
Nations Convention on the Law 

of the Sea, coastal states bear 
the responsibility for the use 
of resources in their exclusive 

 economic zones (EEZs). Since 
then, almost all developed states 
have increasingly been using 
electronic control methods as 
part of their regular MCS (moni-
toring, control and surveillance) 
activities, in addition to air moni-
toring, on-board observations and 
inspections at sea. This is particu-
larly true on the open seas, which, 
due to their vast extent and the 
number of and distances between 
vessels, take huge amounts of 
effort to monitor. The on-board 
electronic monitoring devices have 
two essential tasks. First, they mon-
itor whether fishers are acting in a 
legally compliant manner while 
at sea and, for example, if they are 
actually observing all regulations 
such as the requirement to land 
the whole catch and bans on dis-
cards. Second, they also provide 
important basic data for fisheries 
management. Fisheries scientists 
need reliable information on ves-
sel positions, catch quantities, fish 
sizes and discards in order to be 
able to estimate the stock situation 
and possible catch quantities with 
enough certainty. The more data is 
incorporated into the forecasts, the 
more reliable the calculations are. 

Satellite-supported vessel moni-
toring systems (VMS) supply valu-
able information on the physical 
and temporal distribution of trawl 
net fishing. This makes it possible, 
for example, to examine whether 
closures of areas to fishing vessels 

are being observed or ignored. 
Using additional data, the unit 
catches (catch quantities per unit 
of time) for specific sea regions 
can also be calculated, which in 

turn enables conclusions to be 
drawn about overfishing. If there 
is a decreasing unit catch trend, 

this is an important indication of 
overfishing. A central task for the 
monitoring of sea waters with VMS 
is the curbing of IUU fishing. How-
ever, this technology is not suit-

able to monitor illegal discards or 

compliance with the obligation to 
bring all catch to land. These tasks 
are more suited to the methods 
of electronic remote monitoring 
(EM), where high-resolution cam-
eras keep an eye on fishing-rele-
vant areas of the vessel and record 
around the clock. When compared 
with fishery monitoring from the 
air or with patrol vessels, such 
video recordings systems have the 
advantage that they can be imple-
mented on all ships almost with-
out limitation seven days a week, 
i.e. they allow for comprehensive 
control. And for a much lower 
cost than would be possible with 
expensive on-board observers. 

The fishing profession 
must be future-proofed

Since 2008, some EU countries 
have already carried out multiple 
EM studies with different goals and 
a variety of different technologies. 
The North Sea countries tested the 
first commercial EM system in the 
world, the EM Observe program, 
during the period of 2008–2016. 
The AnchorLab black box system 
was developed to further sup-
port EM tests in Denmark. The 
Electronic Eye (eEYE) by Marine 
Instruments was used on Spanish 
tuna purse seine vessels primarily 
to monitor bycatch of endangered, 
threatened and protected species. 
The iObserver system developed 
by the CSIC scientific institute in 
Spain, on the other hand, supports 

the development of algorithms for 
automatic species recognition and 
size estimation of fish that move 
past the lens of a camera on con-
veyor belts. CatchScanners, which 

scan fish with lasers, are helpful 
in combating infringements of 
the rules. They generate 3D col-

our images of the fish that can be 
analysed with the help of artificial 
intelligence to estimate the weight 
and identify the species. How-
ever, these systems have not been 

fully automated and cannot get 

by without human intervention, 
particularly in the assessment of 
the recorded film material. Nev-
ertheless, work is being done on 
the development of more efficient 
analytics software and leaner 
processes in order to signifi-
cantly shorten monitoring times. 
Advances in the areas of artificial 
intelligence, machine learning and 
automated image analysis give rise 
to hope that the time and costs 
required will continue to decrease 
in the near future.

The resistance of many fishers to 
some MCS tools and to on-board 
camera monitoring can perhaps 
be overcome with incentives such 
as higher shares of the quota, more 
days at sea, improved access to 
fishing waters or more flexible use 
of fishing gear. A reversal of this 
trend is unlikely, since the advan-
tages of innovative and practical 
MCS solutions in the fishing indus-
try are obvious. Smart technologies 
are also rapidly advancing in the 
fishing industry – the technologi-
cal transformation and digitalisa-
tion of the fishing industry have 
already begun. To fishers who are 
deeply anchored in tradition, sen-
sor technology, GPS and video 
cameras both in nets and on deck 
may be unfamiliar or be seen as 
disruptive, but these technologies 
contribute to making the fishing 
industry more sustainable and 
making the profession more attrac-

tive and future-proof. However, the 
future of the fishing industry may 
look quite different to what we can 

imagine today. In the SmartFish 
H2020 project, a team managed by 
SINTEF Ocean are working on the 
development of intelligent fishing 
gear, including, among other solu-
tions, the new SmartGear trawl net. 
It produces noise when used in the 
sea and uses flashing LED lights of 
differing colours and intensities that 
only entice target fish species into 

the net, while unwanted bycatch 
species are scared off. MK
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GUEST PAGES

What are the main objectives 

of the Black Sea Commission 

(BSC) and as executive director 

of the institution what, in your 

view, are the foremost chal-

lenges towards achieving these?  

What is the current and future 

role of the BSC as a regional 

player for the protection of the 

Black Sea?

The Black Sea Commission, for 
almost three decades, plays a 
major role in addressing issues 
of conservation of the environ-
ment of the Black Sea, being a 
Regional Sea Convention. As 
you may know, the Black Sea 
Commission was created as an 
executive body to implement the 
provisions of the Convention on 

the Protection of the Black Sea 
Against Pollution also known as 
the Bucharest Convention, signed 
back in 1992 and ratified by all the 
Black Sea riparian countries. The 

Black Sea Commission consists of 
representatives the Ministries of 
 Environment of all six Black Sea 

riparian countries. 

Initially our activities were 
focused mainly on marine pol-
lution control, but over the 

years, we put on our agenda the 
issues of biodiversity; integrated 
coastal zone  management; 

The Black Sea Commission was originally created three decades ago to fight marine pollution, but its remit has since expanded to 

include marine litter, biodiversity, and integrated coastal zone management. The commission works closely together with a number 

of international organisations to monitor the environment in the Black Sea and it provides a legal framework to fight land-based and 

maritime pollution. It is also the only instrument related to international environmental law that has all the Black Sea riparian countries 

as signatories. Prof. Halil Ibrahim Sur, Executive Director, discusses here some of the environmental challenges facing the Black Sea 

and the role of the commission in solving them.

An institution dedicated to fighting 
pollution in the Black Sea

The Black Sea Commission collaborates with many to achieve its objectives 

them let me mention the adop-

tion of the Black Sea Integrated 
Monitoring and Assessment 
Program for 2017-2022 (BSI-
MAP), which foresees harmoni-
zation with the Marine Strategy 

Framework Directive (MSFD); 
defines the Good  Environmental 
Status (GES) for the Black Sea; 

provides the common lists of 
indicators and parameters of 
reporting coordinated with our 
partners from UNEP, FAO GFCM 
(General Fisheries Commission 

for Mediterranean), ACCO-
BAMS Agreement, and ICPDR 

(the International Commission 

for the Protection of the Dan-
ube River) and many others. 
Together with our partners from 

the Mediterranean Sea, we elab-
orated the Regional Action Plan 
on Marine Litter in the Black 
Sea (which was already adopted 
by the Black Sea Commission 

in 2018) and draft Marine Lit-
ter Monitoring Guidelines. In 
fact, this work is the number 

one item on the agenda in our 
cooperation with our Mediter-
ranean colleagues within the 
MoU between the Black Sea 

 climate change, marine lit-
ter, and many others. For the 
moment, the Black Sea Commis-
sion is responsible for promot-
ing the implementation of the 
Bucharest Convention and its 
Protocols, which foresees, inter 
alia, monitoring and assessing 
pollution, controlling pollu-
tion from land-based sources, 
ensuring the conservation of 
biological diversity, addressing 
environmental safety aspects 
of shipping and maritime pol-
icy, addressing environmental 
aspects of management of fish-
eries and other marine living 
resources and, last but not least, 
promoting integrated coastal 
zone management.

We have made substantive 

achievements in all these 
spheres, but still, despite the 
ongoing efforts of the Black Sea 
riparian countries, environmen-
tal deterioration continues and 

is being significantly affected 
by global and regional political, 
social and economic realities.

In recent years, the Black Sea 
Commission and its partners 
managed to put on the agenda 
some important issues of our 

cooperation in the sphere of the 
Black Sea environment. Among 
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 Commission and Barcelona 
Convention Secretariat signed 
in February 2016. 

We collaborate closely with 
GFCM and ACCOBAMS Agree-
ment, developing a draft Con-
servation Plan for Black Sea 
Cetaceans and contributing to 
the implementation of the so-
called “Bucharest Declaration” 
on sustainable fisheries and 
aquaculture, signed in 2016 in 
Bucharest. Needless to say that 
we work closely together with 
all dedicated regional projects 
financed by different donors and 
support the implementation of 
our Black Sea Strategic Action 
Plan (2009). We also serve and, 
I hope, will continue to serve as 
an important stakeholder and 
end-user of their deliverables in 
the region. 

The objectives of the Black Sea 

Commission and the GFCM 

overlap in areas such as the 

sustainable management of 

resources. How do the two bod-

ies cooperate to prevent the 

duplication of efforts and to 

ensure the most effective imple-

mentation of policy measures? 

Specific features of the Black 
Sea make it very vulnerable to 
disturbances of its environment 
and ecosystems. Eutrophica-
tion, pollution, and irresponsi-
ble fishing resulted in an overall 
decline of biological resources, 

the diversity of species and 
landscapes, and of the aesthetic 
and recreational values of the 

Black Sea. Algae blooms are still 
observed, pollution, although 
localised, affects the biological 

communities. The fish stocks of 
commercially valuable species, 
such as sturgeons and turbots, 
suffer from illegal fishing, pol-
lution, and destruction of their 

UNEP. Which are the areas in 

which the BSC works together 

with these other organisations 

and what have been the results 

of this collaboration? Does the 

BSC also work with non-govern-

mental organisations to achieve 

its goals?

Indeed, we have very close col-
laboration with all the organi-
zations you mentioned. We all 
serve as observers to each other 
attend each other’s activities 
and with most of them we also 
have signed MoUs or similar 
arrangements. 

Since 2001 we are implement-
ing the MoU between the Black 
Sea Commission and ICPDR on 
common strategic goals, given 
the fact that we have common 
goals and objectives to prevent 
pollution loads and conserva-
tion of the riverine and marine 
environment and ecosystems 
by assessing the current status 
of Danube loads on the Black 
Sea ecosystems. For that, the 
Commissions agreed to regu-
larly exchange the necessary 
data sets. The dedicated Dan-
ube – Black Sea Joint Techni-
cal Working Group (JTWG) 
was established in 2011 and the 
above-mentioned BSC-ICPDR 
reporting format was elabo-
rated and agreed between the 
experts. Later on, this format 
was included as an Annex to 

our monitoring programme and 
we have already for some years 
exchanged summary reports 
which reflect the effect of the 
Danube loads on the marine 

ecosystem.
Since 2012, in line with the 
Memorandum of Understand-

ing between the Black Sea Com-
mission and ACCOBAMS, our 
Permanent Secretariat is exer-
cising its role as the Black Sea 

habitats. At the same time, his-
torically, fishing in the Black Sea 
has always been an important 
economic activity. Today, it still 
plays a central role, proving the 
sustainable development of the 
region. We need to admit that 
there are still gaps and lack 
of scientific knowledge and 
 information on many processes 
and phenomena that are needed 
for policy and decision-making. 
And some concrete measures 
have been already taken by the 
individual countries, as well 
as within the collaboration of 
countries under the Bucharest 
Convention and GFCM in the 
region in addressing the ecosys-
tem approach for fisheries.

We have been closely collaborat-
ing with GFCM since we signed 
an MoU between our organiza-
tions in 2012. We have carried 
out joint activities, such as work-
shops on IUU (illegal, unregu-
lated, unreported fisheries). On a 
regular basis we cooperate within 
activities of the GFCM Working 
Group on the Black Sea, within 
work of our dedicated Advisory 
Group on Fisheries (FOMLR 
Advisory Group), we are working 
on the joint initiative with GFCM 
and ACCOBAMS to address the 
issues of sustainable fisheries 
reflected in three bilateral MoUs 
signed between each of us, and, 
of course, we support our joint 
efforts. In order to avoid duplica-
tion of our activities in the region, 

as I mentioned, we agreed on the 
unique list of Fisheries Indicators 
for annual reporting and continu-

ously supporting the BlackSea4F-
ish Project under GFCM umbrella 
and other similar initiatives in the 
region.

The BSC also cooperates with 

other institutions such as the 

ICPDR, EEA, ACCOBAMS, and 

Sub Regional Coordination Unit 
for ACCOBAMS regarding the 
conservation of the cetaceans of 
the Black Sea. As you may guess, 
since then we have coordinated 
all our efforts to a large extent, 
we meet on a regular basis and, 
of course, cetacean conserva-
tion activities were included in 
all our relevant regional strate-
gic documents. 
With the EEA we closely work 
on indicators and on the imple-
mentation of the MSFD Direc-
tive in the region, as we still 
have some countries who are 
not bound by its provisions and 
we need to make sure that the 
approaches on the regional level 
are harmonised to the extent 
possible. 

As for UNEP, we are part and 
parcel of the UNEP Regional 
Seas family, meeting with other 
regional seas on a regular basis 
and closely collaborating on all 
issues of our common concern. 
We participated in UNEP activi-
ties on the elaboration of indica-
tors for Global Assessment, in 
all the activities of UNEP Global 
Initiative on Marine Litter, as 
well as in UN Regular Process on 
Global Reporting (World Ocean 
Assessment II).

NGOs are represented as observ-
ers at our meetings and we are 
always happy to  coordinate our 

dedicated project and public 
activities with them, let alone 
that we are also members of 

EU4Oceans Coalition.

The BSC will soon celebrate its 

30th anniversary. What would 

you say have been the main 

achievements of the organisa-

tion since its founding in 1992? 

How have the challenges facing 

the Black Sea evolved over this 

period and how has the BSC 
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responded to threats such as 

marine litter?

The main achievement of the 
Black Sea Commission since its 
founding was that it became one 
of the best known Regional Sea 
Conventions and instruments of 
the International Environmen-
tal Law in the Black Sea basin, 
it in fact serves as a framework, 
a forum for cooperation, it 
undoubtedly provided the legal 
ground for combating pollu-
tion from land-based sources 
and maritime transport, achiev-
ing sustainable management of 
marine living resources and sus-
tainable human development in 
the Black Sea Region. Moreover, 
it is also the only existing legal 
instrument in the field of marine 
environment which has all the 
Black Sea riparian countries as 
signatories. The activities imple-
mented so far by the relevant 
Convention bodies allowed a 
significant increase in public 
involvement, address trans-
boundary environmental issues, 
and introduce sound environ-
mental decision-making related 
to the sustainable use of the 
resources of the Black Sea. 

At the same time, given the rapid 
development of environmental 
science, modern trends, and new 
challenges in the implementation 
of the Bucharest Convention’s 
provisions (which was elaborated 
and entered into force 30 years 

ago), newly arising partnerships, 
initiatives, and stakeholders. It is 
obvious that issues of sustainable 

management of marine resources 
are staying crucial on the agenda 
of the Convention’s implement-
ing bodies. We did our best to take 
into account the issues of pre-

sent common concerns, which 
were either not introduced or 
not enough reflected in the past 

in our activities, such as climate 
changes, marine litter, and many 
others. 

Regarding marine litter, let me 
recall one of our major recent 
achievements – the adoption of 
the Regional Action Plan for ML 
management in the Black Sea 
(October 2018) and the elabora-
tion of the draft ML Monitoring 
Guidelines, which are currently 
being discussed by all the stake-
holders in the region. Both doc-
uments were elaborated within 
our collaboration with the Med-
iterranean Sea and in line with 
the Memorandum of Under-
standing between our Secretari-
ats signed in 2016. The aim of the 
MoU was to increase interaction 
and exchange of information 
and experts among our regions, 
sharing the best practices on the 
topics of common concern. We 
also established a mechanism 
for regular bilateral coopera-
tion between the Secretariats, 
which is now used as an exam-
ple of successful collaboration 
between the Regional Seas on 
the global level. We organized 
already three annual joint meet-
ings between both Secretariats, 
prepared a joint work plan, and 
carried out the regional work-
shop on marine litter, where we 
presented best practices and 
status of implementation of 

our Regional Monitoring Pro-
gramme and Action Plan on 
Marine litter management, as 
well as updated ML indicators. 

Let me also mention that we are 
being involved in all global activ-
ities within the work of UNEP 

Global Group on Indicators, in 
drafting the World Ocean Assess-
ment Report II, within activities 
of Sustainable Ocean Initiative 
(SOI), UNEP Global Initiative on 

Marine Litter, and others. 

The Mediterranean and Black 

Sea have the highest proportion 

of stocks fished at unsustainable 

levels of any of the FAO’s 16 major 

fishing areas, according to SOFIA 

2020. What initiatives is the BSC 

taking that will help to improve the 

status of stocks in the Black Sea?

As it was already mentioned, 
sustainable marine living 
resources management is a sub-
ject of BSC cooperation with its 
observers, partners, and pro-
jects, i.e. UN GFCM and ACCO-
BAMS Agreements. 

Apart from cooperation with 
GFCM, which I already men-
tioned, within our structure, 
we have dedicated groups deal-
ing with issues of protection 
and sustainable management 
of fisheries and marine living 
resources, i.e. Advisory Group 
on the Environmental Aspects of 
the Management of Fisheries and 
other Marine Living Resources 
(FOMLR AG), Advisory Group 
on the Conservation of Biological 
Diversity (CBD AG) and Advisory 
Group on the Pollution Monitor-
ing and Assessment (PMA). 

The FOMLR AG is responsi-
ble for preparation the recom-
mendations and documents to 
be considered by the Black Sea 
Commission and the regional 
coordination of (1) development 
of fisheries specific indicators; 
(2) creation, maintenance and 

upgrading of the Black Sea Fish-
eries Database; (3) development 
and promotion of standardized 

techniques of the catch estimates, 
assessment methods for stocks 
and exploitable biomass of key 
species; (4) facilitation of annual 
exchanges of national fisher-

ies statistics data and National 
Fishery Researches Reports; (5) 
coordination of regular stock 

assessments and common ves-
sel surveys; (6) preparation of 
recommendations for manage-
ment plans for selected key fish 
stocks and draft common fisher-
ies management procedures; (7) 
preparation and coordination 
of the specific projects for pro-
tection and rehabilitation of the 
critical habitats and threatened 
key species; (8) preparation and 
coordination of specific projects 
for development of marine aqua 
culture in the Black Sea area; 
(8) cooperation with relevant 
international and regional fish-
eries organizations; (9) develop-
ment of a set of technical guide-
lines to assure the uniformity of 
measurements and establish the 
quality assurance system in the 
regional and national fishery 
monitoring efforts. 

At the same time, the Bucharest 
Convention may be classified as 
a “soft law” instrument which in 
fact means that no instruments 
of enforcement are foreseen and 
there is also a lack of infringe-
ment procedures. This leads to 
a fact that sustainable manage-
ment of fisheries and other liv-
ing resources is not accurately 
ensured in the Black Sea basin, 
therefore, further steps to fight 
these challenges are needed.

While the environment in the 

western Black Sea has improved 

thanks to a decline in nitrogen 

and phosphorus discharges, 

overfishing is still a threat. Fish-

eries have economic, social, and 

cultural implications that make 

it a difficult subject for coun-

tries to tackle. How can the BSC 

assist countries in bringing fish-

ing capacity in balance with the 

available resources?

Indeed, eutrophication, pollution, 
and irresponsible fishing resulted 
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in an overall decline of biological 
resources, the diversity of species 
and landscapes, and of the aes-
thetic and recreational values of 
the Black Sea. The fish stocks of 
commercially valuable species, 
such as sturgeons and turbots, suf-
fer from illegal fishing, pollution, 

and destruction of their habitats. 

Illegal, unreported and unregu-
lated (IUU) fishing has always 
been a problematic issue for the 

Black Sea basin. In fact, it is not 
effectively covered by the Bucha-
rest Convention itself and none 

of its satellite documents. Given 
this, the first activity under the 
MoU with GFCM was a Joint 
GFCM-BSC Workshop on IUU 
fishing. The extent and the nature 

of IUU fishing were carefully 
assessed and consequences asso-
ciated with IUU fishing were also 

examined together with measures 
to fight it available at the inter-
national and regional levels. The 
main outcome of this activity was 
the development of a Roadmap 
identifying actions, objectives, 
means, and actors of relevance for 
the Black Sea in order to fight IUU 
fishing. Within the legal aspects 
of the Roadmap, the two main 
objectives were identified: (1) 

Develop a regional plan of action 
to fight IUU fishing and related 
activities in the Black Sea due to 
the lack of common rules shared 
by Black Sea riparian States, cou-

pled with the joint dimension of 
the problems posed by IUU fish-
ing, and (2) Elaborate a regional 

strategy to regulate small scale 
fisheries in the Black Sea due to 
the fact that small scale fisheries 
account for an important share 
of the fish caught in the GFCM 

area. Unfortunately, the Roadmap 
along with the Regional Strategy 
has not yet been endorsed by the 
Black Sea Commission and stays 
on the agenda for the entire Black 
Sea region.

Global warming is among the 

stressors that threaten fish 

stocks, in particular those that 

are poorly managed. What man-

ifestations of global warming 

are apparent in the Black Sea 

and what mitigation measures 

is the BSC encouraging riparian 

countries to implement?

Climate change is a compara-
tively new challenge for us and 
it was recognized as a threat to 

the environment, but for differ-
ent reasons, this concept was 
not properly introduced to the 
text of the Bucharest Convention 

and its Protocols. The mention-
ing of this issue one may find 
only in the latest version of the 
Black Sea Strategic Action Plan 
(2009), where climate change 
was considered to be a global 
contributory factor to all four 
transboundary problems, but 
it was included in our activities 

with the intention only to inves-
tigate the impacts of this phe-
nomenon. At the moment we 

collect annual information on 
the precipitation and changes in 
the sea level, at the same time, 

considering the global nature of 

this phenomenon, the climate 
changes need to be introduced 
into the activities and docu-

ments of the Bucharest Conven-
tion and additional efforts must 
be taken to assess and eliminate 
the consequences of the climate 
changes for the Black Sea.

Small scale fishers account for an important share of the catch in the GFCM area. A regional strategy to regulate the sector has, however, not 

yet been endorsed by the Black Sea Commission.
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