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WELCOME

I think it is fair to say that 2020 has been one of
the most challenging years in recent history for
many of us around the world.

from set-backs quite quickly with all the
bio-security measures we have accepted and
adopted in both our production processes and
private lives. We can look forward to a much
improved 2021.
From my remote island homeland New Zealand,
We have many exciting features in this
with its population of just five million, I have
issue of the magazine, just to name a few
been connecting with my colleagues from the
we have one of our International Editors, Dr
aquaculture industry all around the globe on a
Antonio Garza de Yta presenting the third
daily basis since I first heard the utterance of
part in his series on the state and future of
COVID-19 at the beginning of the year.
aquaculture in Mexico; Michael Bech, CEO
As Events Manager for International Aquafeed
of Nordic Aquaculture Consulting shares
and Fish Farming Technology, it has been
his thoughts on the recent developments and
impressive to witness how willingly event
Peter Parker
Editorial & Events Manager,
future of RAS; Alistair Lane, the Executive
organisers adapted and rapidly embraced
International Aquafeed
Director of the European Aquaculture
digital technology in order to keep our industry
Society features in our back page interview
connected while physical barriers mounted.
where he discusses how COVID-19 has effected the European
While it is true the food production industry on the whole has
industry and their next steps to take going into 2021; and a
not suffered the economic effects of COVID-19 as much as some
highlights article shining a light on our top picks for the most
others, it has still been saddening to see colleagues I have been in
interesting articles of 2020.
touch with since I joined the industry five years ago to lose their
In recent months I have been gradually moving into a role of
jobs, as companies have been forced to scale back or restructure their
sourcing editorial for the magazines. Editor Professor Simon Davies
business.
has already connected us all with some interesting cases for the
I am also a member of our editorial team, in every meeting
January 2020 issue. If you have news or an idea for an article you
throughout the year we have been carefully working to balance
would like featured in an upcoming edition, please feel free to get in
coverage of COVID-19’s effects on the industry with our usual
touch with me at: editorial@perendale.co.uk.
delivery of interesting nutrition and innovative technological articles.
While this holiday period will likely be quite different than normal
Our coverage of COVID-19 peaked in our May edition, which gave
for some of you, from all of us at International Aquafeed and
voice to you the industry, in the form of 15 articles dedicated to your
Fish Farming Technology we wish you a most safe and enjoyable
COVID-19 struggles and solutions from all regions and sub-sectors.
Christmas and look forward to giving you a voice and keeping you
However, with available vaccine(s) in sight it is not unreasonable
connected throughout 2021!
to believe we will regain some form of normality and will recover
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NUTRITION & HEALTH
Although we now have 2020 almost
behind us, there will be many of the 2020
events for aquaculture now rescheduled,
delayed or even cancelled due to this
exceptional year.

advising the USDA on specific growth areas
and investments in fish farming technology.
The USDA has serious interests in RAS on
shore systems and I am confident that we
will see significant advances in home farm
production and a blue-green agenda being
advocated by the Biden administration. The
trade deficit in seafood for the United States
is very large due to imports from Asia and in
the past much from China. I would envisage
progress in deep water marine farms in Federal
waters with the exploration of novel candidate
species.

As a fish nutrition scientist, it was sad
not to have been able to return to South
Korea for the International Symposium on
Professor Simon Davies
Fish Nutrition this year. This would have
Nutrition Editor, International Aquafeed
been a really important meeting of minds
dedicated to our industry and where we
could disseminate our findings, catch up
with colleagues and friends to share ideas, discuss our plans and
foster new collaborations.
Hunger pandemic
This symposium is held every two years and is now out of
The 2020’s may turn positive after all then, despite our current
sequence but hopefully, it will get back on track.
major setbacks. I am an optimist and expect the global economy
Likewise I was due to attend scientific conferences and exhibitions to rebound. In our feed sector and in particular the aquaculture
in China, Thailand and Europe that have now been kicked well
market there are huge potentials to realise.
into touch for the time being. I have realistically planned to
However, a very sobering statement from David Beasley, the
resume my globetrotting activities in 2022 when things should
head of the World Food Program, recalled his warning to the
settle down and the pandemic may be well and truly quenched.
UN Security Council in April that as the world was dealing with
Nonetheless, my other activities have been progressing thanks to
the coronavirus pandemic, it was also “on the brink of a hunger
the technology that exists to connect us together.
pandemic” that could lead to “multiple famines of biblical
The fish farming industry has a capacity to recover and aquaculture
proportions” within a few months, if immediate action wasn’t
has continued to provide its share of global seafood demand, with
taken. “We were able to avert it in 2020 ... because the world
the feed sector continuing its quest to develop novel platforms of
leaders responded with money, stimulus packages, deferral of
research and applications. It is still impressive to see investments in
debt,” he said.
new avenues of aquaculture system design especially in land-based
Whatever happens, aquaculture must be supported to continue
systems (RAS) and deeper offshore facilities.
its goals of supplying healthy and sustainable food from the
In fact, I am currently associated with several consortia hoping
marine, brackish and freshwater sector within a stable and secure
to roll out aquaculture within my own region of SW England and
supply chain. This is imperative in facing any challenges we
Wales, who are also looking to engage with selected educational
may all encounter. The societal as well the scientific, technical,
institutions for their experience in a consultancy capacity. Our
governance and legislative areas must work in harmony towards
focus will be to evaluate the potential for both established fish
achieving these agendas.
species and even exotic non-conventional types.
We must all play our part from the ‘farm to the fork’ with the
animal feed companies crucial in this essential and complex chain.
I for one, hope to expand on this mission as I work with leading
Ann endless challenge
agencies and consortia to bring sustainable aquaculture to parts of
With the growing list of emerging species being investigated for
the UK, such as in Wales and SW England. The full loop economy
culture, it’s an endless challenge to obtain a detailed inventory
will incorporate controlled environmental agriculture and
of their biology, environmental preferences, breeding, early
integrated aquaculture will be new drivers for a more localised
development, growth and feeding behaviour and nutritional
sustainable food economy. This amalgamation of blue and green
requirements. In aquaculture, the multidisciplinary approach is
technology can be the new ‘turquoise revolution’.
paramount and together will lead to successful rearing of fish
Finally, let me thank our outgoing features editor Rebecca
under captivity.
Sherratt, who I have had the pleasure to work with over the last
In this final month of 2020 we have seen many challenges, as I
have stated throughout the spring and summer months. Like in fish few years, for all of her efforts on IAF and her professionalism.
I welcome working with our own Peter Parker working from our
farming, we see new technologies in disease control and scenarios
remote office New Zealand who has been with us for some time
we are all familiar with globally.
and together we will be scouting for great articles, features and
However, we can be optimistic with announcements of vaccines
reports.
for COVID-19 and hopefully mass immunisation will protect us
Please send us material to move us forward in 2021.
all, with a level of normality returning in 2021.
Have a nice seasonal holiday wherever you are in all the time
With the US Presidential election now over and a new President
zones and a nice safe break with family and friends. Happy
in office from January, we will see how the American policy
Christmas and a very Happy New Year!
for agriculture will develop and the Federal government’s
See you all in our January 2021 issue.
commitments to aquaculture. I have previously been involved in
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Under developed

Aquaculture is the fastest growing
sector within food production and the
land-based recirculation aquaculture
systems (RAS) is booming worldwide
right now.

There has been a long period of time where
RAS projects have been under development
for many years due to environmental
permissions dragging out but mainly lack of
willingness from the financial community.
The financial scene has changed
The year of 2020 has been completely
dramatically recently because there is proof
affected by the Covid-19 and I believe
of concept and the investors see the obvious
the present pandemic will be pushing
opportunity fish farming has become. The
us even further towards increasing
Dr Michael Bech
CEO and owner of Nordic
main obstacles of RAS have been solved
self-sufficiency to focus more on local
Aquaculture Consult ApS
but there are still issues which needs further
production.
development such as off-flavours.
The focus to limit emission of CO2
Everyone in the business is following
will also make the air freight of fish from
the development of large projects, such as
remote net cage areas less attractive
Atlantic Sapphire in Florida and Kingfish Zeelands expansion
in future, pushing the development towards land-based farms
in Maine. Both companies have been listed on the Oslo Merkur
because they can be located close to their markets such as New
stock exchange and funds are pouring in.
York, Beijing, Tokyo or Paris.
At present there are huge RAS projects with an annual
The use of RAS makes it possible to farm any species
production capacity of more than 10,000 tonnes under
anywhere because the physical and chemical conditions of
development in Norway Sweden, France Belgium, USA, China,
the system’s water are being controlled. It is possible to farm
Japan and The United Arab Emirates among others. The main
Kingfish (Seriola lalandi) in a land-based facility in Denmark
driver is the willingness to invest in these projects.
at a constant temperature of 21 degrees Celsius despite the cold
climate and the fact that Kingfish doesn’t even exist at that
latitude.
Sustainability
The increasing degree of recirculation in the latest generation
I believe the increasing focus on sustainability is also an
of RAS makes it easier to find suitable sites because the need for
important driver as land-based systems offer the possibility to
new intake water is limited and the discharge can be cleaned to
reduce pollution.
meet any environmental restrictions.
This is not possible with traditional net cage culture and several
A modern salmon farm can be located inland and it is possible
countries such as Denmark and Canada are banning expansion at
to clean whatever source of intake water available with powerful
sea and encouraging production with RAS.
tools such as microfiltration, ozone and UV.
In other areas such as Norway and Chile the sea-based culture
In a RAS the toxic ammonia from the excretion of the fish is
is here to stay because their conditions in the sea are extremely
continuously transformed and detoxified to nitrate by the bacterial suitable for cage farming, but they are facing increasing problems
nitrification process in the biofilter.
with sea-lice and diseases pushing the production cost up.
The volume of new intake water mainly dictated by the
One of the means to reduce these risks is to shorten the grow
volume needed to dilute the internal nitrate concentration below
out period in the sea by increasing the size of the smolt produced
a threshold value of often 80mg nitrate per litre. By adding a
in land-based systems prior to the transfer to the sea.
denitrification step where nitrate is transformed to free nitrogen
A few years back the preferred size of smolt was 100 gram
(N2) by an anoxic bacterial process it is possible to reduce the
but today the smolt are often 400 – 1000 grams when they are
need from 300-500 litres to 30-50 litres per kg of feed. This
transferred to the cages to limit the risky period in the sea.
reduction of intake water and discharge water will only make it
In Norway the first land-based facilities producing salmon all
easier to find new suitable locations for the expansion of RAS.
the way to harvest size of five kg was built in Fredrikstad south
The main limitation for the expansion of RAS is the skills of
of Oslo and today a number of huge land-based projects are under
the project developers and their financial capabilities. Overall
development.
the success of any land-based fish farm depends on the optimal
RAS is just on the precipice of literally exploding. Many new
choices in the planning phase which is one of the areas where I
systems are being planned and designed, each one bigger and
can offer my services as an independent consultant.
with plans to become even bigger over time.
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The aquaculturists

Do you want more industry news?
Get the industry news highlights, along with content from International
Aquafeed magazine straight to your inbox every week!
Join the mailing list at:

bit.ly/pplenews
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Veramaris chosen as Omega-3
feed ingredient partner by
Feed-X

S

ystem’s Accelerator Project X Global, founded by
WWF, has selected Veramaris as the alternative
Omega-3 feed ingredient partner for its Feed-X
programme, which aims to see 10 percent of the
global feed industry adopt alternative feed ingredients into
value chains. Veramaris competed against more than 100
other ingredient suppliers to win one of 10 places in the
Feed-X Challenge.
Project X’s mission is to radically transform the
sustainability performance of 10 industry value chains
most responsible for biodiversity decline and climate
change impacts in 10 years. Aquaculture has been
identified as one of these value chains.
One of Project X’s programmes is Feed-X, which is
focused on scaling alternative feed ingredients into the
global feed industry. Its mission is to shift 107 million
tonnes to sustainable sourcing.
The Feed-X Knowledge Exchange Programme has also
begun, with two online events already bringing together all
partners to discuss two key topics: the benefits of scaling
alternative feed and building resilient supply chains.
Karim Kurmaly, CEO of Veramaris, says: “Sustainability
is at the heart of our mission to mitigate reliance on
fish oil and fishmeal and make a sustainable, natural
feed ingredient more accessible. Based on current and
forecasted demand, there is not a sufficient sustainable
volume of wild caught fish to produce the fish oil needed
for the further growth of aquaculture.”
“Veramaris was honoured to be chosen by Project X to
take part in the Feed-X programme; this participation helps
us to sharpen our focus. We hope it can build a coalition
for change that helps us to access markets much faster and
help us to make a difference to people, fish and oceans,”
Mr Kurmaly continues.
Marcela Navarro, CEO and Co-Founder of Project X,

says, “The planet is asking us for coordinated action
at scale – it’s crucial that we deliver it quickly. The
degradation of climate change and biodiversity loss is
happening at an exponential rate and the average response
is linear.
“High performing sustainable alternatives such as
Veramaris are a critical component of a hedging strategy
for resilient value chains in the feed space. We are
inspired by the opportunity to continue to collaborate with
Veramaris; together, we will catalyse the paradigm shift
required to bring sustainable breakthrough innovations to
market.” adds Ms Navarro.
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Broodstock diet response meet
hatchery needs

L

aunching globally in the coming months is
Vitalis Prima, a new marine broodstock diet
from Skretting that supports the health of parent
fish and young fry, thereby improving the
performance of hatchery systems globally.
Vitalis Prima, which will replace Vitalis CAL,
incorporates some of the very latest technology to
come from ground-breaking dietary research, as well as
invaluable commercial input from broodstock and hatchery
managers. It is the latest solution to come from over 25
years of broodstock feed development at Skretting.
Using internal expertise, trials and collaborative studies,
Skretting has now optimised the latest diet for a number
of marine species, including sea bass, seabream, halibut,

amberjack, turbot and cobia. At the same time, the
development opens up discussions with many broodstock
and hatchery managers about what additional attributes
they would like to see in a marine broodstock diet.
“As well as seeing increased fry survival through
improved embryo vitality, hatcheries wanted diets that
were much more compliant with the recirculation systems
that they use, they also asked for the feed to be much more
appealing to broodstock that
can often stop feeding during
the spawning window,” says
Eamonn O’Brien, Skretting
Product Manager.
Vitalis Prima is also closely
aligned with Skretting’s other
Vitalis diets: Vitalis Clean for
lumpfish broodstock, Vitalis
2.5 for shrimp and Vitalis
Repro which is offered to
marine fish outside of the
spawning window to maintain
their optimal spawning
condition.
“Vitalis Prima, together with
Vitalis Repro, will provide a
complete feeding programme
for broodstock fish and make
a considerable contribution
to Skretting’s standing as
market leader in the field of
broodstock nutrition,” adds
Julio Docando-Valencia,
Fish Health Diets Manager at
Skretting South Europe.
“We are very excited about
the long-term benefits that
this will bring for farmers of
marine species throughout the
world.”
Five key attributes have been
included in Vitalis Prima:
• Increased fry survival through
improved embryo vitality
• Suitability for recirculating
aquaculture systems (RAS)
• Increased appeal for
broodstock when feeding
slows during spawning
• Improved appearance of
broodstock through addition
of marine algae blend
• Inclusion of algal oil for
sustainability and stability
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for a sustainable and profitable aquaculture
At Adisseo, we offer species-specific nutrition and health solutions
to aquaculture customers around the world.
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your productivity and profitability.
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than Omega-3s and plays a role in the global food system,
well beyond the nutraceutical market! Fish oil is essential in
global protein production (that is, production of farmed fish,
with aquaculture using almost 70 percent of fish oil produced
worldwide in 2019 according to IFFO figures)

Strategic usage of fish oil

Petter Johannessen
Fish oil: critical qualities

A

s winter is approaching and the Covid-19
pandemic still spreading, supplements
containing Omega 3 fatty acids are
experiencing a growing demand as a means
for people to boost their immunity systems.
Fish oil capsules are highly sought-after. It is
not a mystery why that is. Fish oil is a critical source of Omega3s (EPA, DHA).

Reducing risks of cardiovascular disease events

GOED, the trade non-profit organisation at the heart of the
global Omega-3 industry, has published a comprehensive metaanalysis that connects increases in EPA and DHA Omega-3
intake to positive cardiovascular outcomes. The study compiles
data from the complete body of scientific evidence: 40 clinical
trials representing more than 135,000 study participants. It
found that EPA and DHA supplementation is associated with
statistically significant risk reductions in several cardiovascular
outcomes.
The study also found that the protective effect increases with
dosage. An additional 1g/day of EPA and DHA results in an
additional 5.8 percent reduction in the risk of cardiovascular
disease events and a 9.0 percent reduction in the risk of heart
attacks.

Providing the right balance between Omega-3s and
Omega-6s

Professor Doug Tocher, from the Institute of Aquaculture
(University of Stirling, UK) explains very clearly that Omega-3
and Omega-6 are meant to work in balance to control and
regulate physiology. “However,” he says, “in the last century or
so, industrial agriculture and the rise of vegetable oils has seen a
huge shift in this balance with dietary Omega-6 now exceeding
Omega-3 by over 20-fold resulting in many metabolic
conditions.”
The Omega-3 gap needs to be filled in, and doing so in ways
that respect both nutritional needs and biodiversity of all kinds
of species, while being financially viable in the long term,
should be a matter of public concern.
That said, it is worth underlining that fish oil is far more

Just as fishmeal, fish oil has moved towards strategic use,
rather than being used as a commodity. This consideration
was at the heart of IFFO’s October 2020 Webinar, with feed
producers reaffirming the key role played by fishmeal and
fish oil, “excellent ingredients” (Skretting), “a great source
of nutrients” (BioMar), which are not to be replaced but
supplemented in order to meet the required volumes, especially
those demanded by the aquaculture sector in the years to come.
Mads Martinsen, Skrettings’ Director Product Development
(Norway), underlined that Skretting Norway would continue
to use the same amount of marine ingredients in the future,
provided certified as responsibly sourced. As a matter of fact,
the use of marine ingredients has been stable for years, but
inclusion level has been reduced due to increase in total volume
of feed produced.
Reduced inclusion rates have been made possible through
constant improvement in developing better ways to use the
nutritional contribution of a finite fishmeal and fish oil annual
supply (five million tonnes of fishmeal and one million tonne
of fish oil annually) for best effect. Inclusion rates are subtle
notions being applied differently depending on the development
stage of the animal, the fish or depending on the species or the
region where they are grown.
In aquaculture for example, inclusion rates in juvenile feeds
may be higher. Furthermore, IFFO figures show that higher
than average inclusion rates of fish oil in the salmonids’ diets
(along with the role played by the pharmaceutical sector) are
to be found in Europe and Latin American, with these two
continents consuming more than 60 percent of the total.
The 2020 edition of the State of the World’s Fisheries
published by the FAO argues that species such as shrimps,
salmons, and other marine species, will continue to grow in
the medium term. These species need higher inclusion rates
of marine ingredients than the majority of the farmed species
worldwide, which are freshwater species.
Knowing that fish themselves are inefficient at producing EPA/
DHA and, instead, get them through their diets, it is critical that
they are fed according to their needs. This way, they grow and
enjoy a healthy diet, thus ensuring fish welfare, and they then
pass on to humans the nutrients that they contain.
All in all, fish oil is a strategic ingredient both for direct and
indirect human consumption. The easiest way to ensure an
optimal uptake of fish oil is through seafood consumption. The
recent analyses are promising in that they unveil a positive and
unexpected impact from the Covid-19 pandemic in terms of
seafood consumption, especially the frozen fish category, even
in the USA, known for its seafood consumption patterns lagging
European’s.

Petter Martin Johannessen joined IFFO in 2018 as Director General. He was previously Global Business Director
for Risk Management and Sourcing at Cargill Aqua Nutrition and before that Supply Chain Director and Global
Sourcing and Purchasing lead at EWOS Group. Before joining the aquafeed and marine ingredients industry, he
worked at PwC (Consulting and large international process industry businesses branch). He holds a Diploma in
International Marketing and a degree in Business Administration from the Norwegian School of Management.
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New Brewer’s Yeast developed
specifically for use in animal
feed

News

I

nactivated and autolysed brewers’ yeasts have been
used for a long time as natural and sustainable
ingredients to increase the acceptance of various
feeds.
Furthermore, thanks to their multifunctional
components such as peptides, amino acids and
nucleotides, brewers’ yeast extracts offer unique taste
effects and functions.
Leiber developed Leiber NuTaste® specifically for uses
of brewers’ yeasts for animals.
Leiber NuTaste® products offer a portfolio of natural
flavours, which can be deployed either pure or in
combination with other yeast extracts. NuTaste, thereby
offering a very broad spectrum of applications for
product developers and ration optimisers, based on the
enhanced attractiveness, tastiness and taste improvement
of feeds and the corresponding increase in feed intake.
Leiber’s in-house production methods ensure valuable,
standardised food-quality products with unique taste
profiles ranging from brothy, meaty and savoury to
umami and roast-flavoured BBQ-like tastes. As well as
flavour, some NuTaste products have additional colouring
or nutritional effects.
This means that the products can be used for example
for enhancing individual flavours, lowering the salt
content in the product, replacing artificial colourants as
well as for vegetarian and vegan applications in petfood.
Therefore Leiber’s NuTaste covers a large number of
customer-specific requirements and applications.

The evolution and application
of aquacultural OWIs

D

r Chris Noble, Senior Scientist within the
Production Biology department of Nofima,
Norway is talking on ‘The Evolution and
application of aquaculture OWIs’ in a
European Aquaculture Society webinar ‘EAStalk’ on
December 15, 2020 at 13:00 GMT. Register at: https://
bit.ly/EASWebinar
The majority of his work focuses on fish welfare
in aquaculture, and primarily the development and
application of Operational Welfare Indicators (OWIs).
He has over 20 years’ experience in aquaculture
research. Following a BSc in Marine Biology at the
University of Liverpool and a PhD in farmed Atlantic
salmon feeding management at the University of
Glasgow, UK, he held Post-Doctoral positions at the
University of Glasgow, UK and at the Teikyo University
of Science and Technology in Japan.
From 2007 he has worked at Nofima in Tromsø,
Norway. He is also a Board Member of Norecopa
- Norway’s National Consensus Platform for the
advancement of “the 3 Rs” (Replacement, Reduction,
Refinement).
He will discuss the tools used to assess fish welfare out
on the farm.

Your partner for
industrial process
automation
Our solutions:
Design and engineering
Build and installation MCC and PLC panels
Software engineering PLC/SDADA
MES application Batch Explorer
Integration to other software packages
Turn Key installations incl. training, service & support

Scan the QR-Code to
discover our solutions!
www.inteqnion.com

Feed cost optimization
Performance
Sustainability
Sanitary issues
Complex problems require

COMPLETE SOLUTION

Specific premixes

Feed additives

Nutrition-Formulation

Analysis

Technological assistance
www.aquaneo-techna.com

International Aquafeed - December 2020 | 13

Solutions for
feed millers and
fish & shrimp farmers
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Anpario invests in factory
upgrade to support sustainable
future

I

ndependent feed additives manufacturer, Anpario
Plc has invested UK£500,000 in a series of upgrades
within its UK-based production facility.
The project, which began earlier this year, involves
three stages.
A new transfer system between the mixer and packing
system on one of the key production lines; the installation
of a fully automated pallet processing system and the
installation of an innovative wrap round gantry which will
also increase storage capacity at the site.
“The aim of the project is to further enhance operational
efficiency whilst reducing the company’s carbon
footprint,” explains Shane Bailey, Anpario’s operations
director.
“For example, the new transfer system has reduced
energy consumption when transferring products from the
mixer to the packer by up to 90 percent and halved the

amount of waste produced from operation of that line
within the factory.
“Not only does the upgrade reduce environmental impact,
but it is also much more efficient, with the upgraded
line running at up to eight times faster than the previous
system,” says Mr Bailey.
“The addition of the fully automated pallet processing
system is one of a range of measures and improvements
at the plant over the past five years which have focused
on increasing the output capacity for our products,
including Orego-Stim and Anpario’s acid based eubiotic
(ABE) range, in order to meet on-going sales growth,” he
explains.
The investment has resulted in other benefits for
Anpario, including building on quality assurance goals
and improved health and safety of the operations team.
The project also supports the aspirations of the company’s
‘Green Team’ comprising individuals from each
department who share the companies ambition to minimise
impact on the environment.
“Anpario is fully committed to reducing the
environmental impact of our operations and is working
towards key milestones to deliver what our employees,
customers and stakeholders expect from us,” he adds.
“We will achieve these targets thanks to the passion of
our staff to reduce and conserve energy within the factory,
and thanks to the ongoing investments aimed at making
our operations environmentally sound and sustainable for
the future”, concludes Mr Bailey.
The final stage of the project is scheduled for completion
by the end of 2020.

EXTRUSION AND EXPANSION
TECHNOLOGY YOU CAN TRUST
With the Expander AL300
Which improves the quality of finished feed as well as a more efficient Process.
The Almex expanders have a reliably and sturdy design and are equipped by
an unique Active Disk system (AD-system) in order to control exact product
input and assure the quality of the product.

Scan the QR-Code for
more information
www.almex.nl

www.almex.nl
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TM-700

®

Antimicrobial
for Aquaculture

TM-700® is an approved feed grade medication, for
use in Tilapia and Shrimp

A broad spectrum antibiotic, specially formulated for aquaculture
with minimal leaching
Enables prolonged treatment, critical in treatment of slow feeding organisms such as
shrimp.
Decreases environmental contamination leading to reduced development of resistant
bacterial strains.
Significantly reduces occupational hazard of working with medicated feeds in
aquaculture production facilities.

Contact your local Phibro Aqua specialist for more information
Or visit us at phibro-aqua.com

®

HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.
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Ace Aquatec expands
operations to Norway

A

ward-winning Scottish aquaculture
technology supplier Ace Aquatec announces
the opening of its new Norwegian Division in
Marineholmen, Bergen.
It will be led by Regional Manager Preben Imset Matre,
BS Marine Biology & Aquaculture, the previous Head of
Norway Operations at aquaculture supplier Aquabyte.
This news follows further news from earlier this year,
when Ace Aquatec announced the opening of their first
office in Chile as part of their business growth strategy
and received backing form Dutch aquaculture specialist
investor Aqua-Spark and Scottish technology entrepreneurs
and co-founders of 4J Studios, Chris van der Kuyl
CBE and Paddy Burns, who is one of the UK’s leading
independent games development studios responsible for
the hugely successful Minecraft Console Editions.
A new breed of aquaculture supplier, Ace Aquatec
has doubled in size over the last year and counts some
of the world’s leading brands, including Scottish Sea
Farms, Grieg Seafood, New Zealand King Salmon,
Cooke Aquaculture, Sanford, Loch Duart and Denmark’s
Musholm as customers.
“Ace Aquatec is a market leader in aquaculture
technology in the United Kingdom and has an impressive
track record of innovation and product development, says
Preben Imset Matre.
“Their highly ethical and sustainable technology empowers
fish farmers to improve and safeguard fish health and
welfare without harming other marine life - something that
is increasingly important in Norwegian aquaculture.
“Our innovation includes the sealice removal system; a
modular, mechanical sealice removal system with focus
on minimal stress and optimal lice removal, which will be
introduced to the Norwegian market in the first quarter of 2021.
“We are seeing strong demand in this region for our
electric in-water stunning devices that improve animal
welfare at slaughter and our biomass camera system
which will launch in 2021. It’s exciting to be part of the
introduction of these solutions,” he adds.
Ace Aquatec’s CEO Nathan Pyne Carter adds, “The
decision to expand into Europe and open an office in
Norway was a logical step in our business growth strategy.
“Norway is home to some of the largest and most
sophisticated farmed salmon producers in the world,
as well as the best competence centers for research and
development work, so it’s critical that we meet clients
where they live to service them most effectively.
“Ace Aquatec will be present at HavExpo, the
international exhibition for aquaculture and fisheries,
which will take place in the Norwegian city of Bergen,
from March 23-24 2021,” he says.
“We will be at stand A-354 and we’re looking forward to
showcasing all our solutions including our new biomass
measurement system that uses real 3D data to improve
accuracy.”
16 | December 2020 - International Aquafeed
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ADD LIQUIDS STRAIGHT TO
THE CORE OF THE PELLET
Anderson Feed Technology’s
Vacuum Coaters are used to add high
percentages of liquids to pellets and/or
extrudates. This batchwise process is used in
the following industries:
Aquatic feed plants
Addition of pigments and micro
ingredients as well as oils up to 30%.
Pet food plants
Addition of micro ingredients, aromas as well
as oils and fats up to 17%.
Feed production
Addition of Phytase enzymes and vegetable
oils up to 8%.

Scan the QR-Code for
more information

www.andersonfeedtech.com

4545 BOYCE PARKWAY STOW, OHIO 44224 • INFO@ANDERSONFEEDTECH.COM

SPONSORED BY:

Fixin’ to Farm More Seafood
February 21 - 24, 2021
San Antonio Marriott Rivercenter
San Antonio, Texas
Associate Sponsors
American Tilapia Association • World Aquatic Veterinary Medical Association
Aquacultural Engineering Society • Aquaculture Association of Canada
Global Aquaculture Alliance
International Association of Aquaculture Economics and Management
Latin American Chapter WAS • US Trout Farmers Association
In Cooperation with: Texas Aquaculture Association

For More Information Contact:

Conference Manager | P.O. Box 2302 | Valley Center, CA 92082 USA
Tel: +1.760.751.5005 | Fax: +1.760.751.5003 | Email: worldaqua@was.org | www.was.org
AA21 IntlAq HP ad CMYK.indd 1

International Aquafeed - December 2020 | 17

8/31/20 7:53 AM

i i i i i i
i i
i

i i i i i i
i
i i
i i i i i i
i
i i

i i i i i i
i
i i

i i i i i i i
i
i i

i i i i i i
i i
i

i i i i i i
i
i i

News

i i i i i i i
i
i i

Antonio Garza de Yta
Comprehensive plan for import substitution
The third part in a series

I

n this article I will try to finish what I consider to be
transcendental issues for the future of aquaculture in
Mexico; a campaign to promote the consumption of fish
and shellfish, a market access and digitization program
and finally, associativity.
Although a campaign to promote the consumption of
fish and shellfish might sound like something logical and easy,
not making mistakes in its execution is still very important.
A well-executed campaign is about promoting national products,
but without demeaning imported fish and shellfish, since this
would be shooting ourselves in the foot; a negative campaign
affects all fish and shellfish. We must also be careful not to
exacerbate the issue by trying to promote only products that come
from certified fisheries, as we run the enormous risk of leaving
small producers and fishermen out of the markets.
It is proven that campaigns which focus on infants have the
greatest impact when attempting to promote the consumption of
fish, so we have to make every effort to ensure that the benefits
of both responsible fishing, aquaculture and the consumption of
fish and seafood are part of the plans in our country’s educational
programs as soon as possible.
We have already had very successful plans, such as the “Chun
Tachun, let’s eat tuna” campaign, and there are other programs
on the continent such as “Semana do Peixe” in Brazil, “Let’s eat
fish” in Peru or the same program “Omega 3 Nutrition for all”
from Tamaulipas; with their high impact even recognised by the
FAO, so we do not have to start from zero!

Market access

In terms of an increased need for market access and a
digitisation program, one of the main problems for small
producers is the difficulty of accessing markets directly.
If the pandemic has left us something positive, it is a change
in the consumer’s mentality and a wider acceptance of digital
commerce. This is a golden opportunity for aquaculture in the
sense that we can reinvent ourselves and the way that we work,
so that the product can be marketed from the producers, whatever
their level of production, directly to the final consumer.
In addition, as a short-term challenge, probably the biggest we
will face, would be the digitisation of the sector.

This is not limited to selling or buying online, but goes much
further, from monitoring water parameters, through inventory
control and ending with the scheduling of harvests, processing
and product distribution through artificial intelligence.
It may sound like science fiction, but it is already a reality in
several primary production industries, including salmon farming.
We have to bet on entering this trend, or else we will be left
isolated, especially from the markets that can pay more for fresh
and quality products; condemning us to depending on third
parties.

Thinking as a group

In terms of associativity, this particular point fascinates me and I
think it is fundamental.
We cannot think as islands, but as a group, where we are all
going in the same direction. Our neighbour is not competition,
on the contrary, they are our allies, because together we can buy,
produce, process and market more and better.
The creation of integrators among small producers is
fundamental and even the joint work of producers of all sizes
brings infinitely more benefits than problems. The time for
uncovered crab buckets must come to an end; together we are
much more than the sum of the parts.

Two key points

Finally, in order to be successful in consolidating imports, I
consider two key points to be very important.
The first is that there has been talk of modifying the tariffs for
the imports of fish fillets. My proposal is that the taxes imposed
on the imports of these products be exponentially proportionate to
the percentage of glaze.
By doing this, we would prevent water from being imported
and sold as fish, and we will be able to compete in price gram per
gram of protein, thus levelling the playing field.
The second one is the importance of dialogue and collaboration
between all players: industry, academia, all levels of government
and NGOs.
We must all have the development of aquaculture as a clear
objective and establish this as a priority at the national level.
We have to go from words to facts, from speeches to budget.
Aquaculture must finally stop being a promise, an activity with
great potential that must become in a reality.
Let’s stop talking about aquaculture and start doing it!

The first two parts of this report, we have discussed the basic elements
that a comprehensive plan for import substitution of fish and shellfish
should include. We have previously touched on the first four points
of this plan; market analysis, aquaculture development program,
professionalisation and capacity development and an investment
and infrastructure program.

Antonio Garza de Yta, Ph.D in Aquaculture from Auburn University, President of Aquaculture Global Consulting,
Director World Aquaculture Society and creator of the Certification for Aquaculture Professional (CAP)
Program. He is currently Rector, Universidad Tecnológica del Mar de Tamaulipas Bicentenario.
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The future of fish farming!
Using a dedicated Alltech Coppens RAS feed
will bring you better growth, lower FCR,
more production of fish in the same systems
& a much more stable and resilient biofilter.
Check out our latest AquaNext article:

www.alltechcoppens.com/aquanext-series

B

BioMar join React-First project
ioMar is one of 10 collaborative partners
to join the end-to-end value chain wide
consortium in the React-First project led by
carbon recycling biotechnology company Deep

Branch.
The React-First project is a pioneering process that
uses microbes to convert carbon dioxide from industrial
emissions and turns them into high-value proteins.
“What is fascinating for BioMar beyond the potential of
a new high-performing novel ingredient, is the potential
from this technology to capture a tangible reduction in
upstream CO2 emissions and create real value for our
customers through industrial synergy,” said Roger Hendry,
Global Manufacturing and Technology Director within the
BioMar Group.
Aquaculture is expected to double production by 2050,
however to achieve this the company needs aquaculture

feeds with minimal environmental impact.
The React-First project is the first step towards the
commercial development of a new potentially gamechanging protein source, Proton. The process achieves
this by using new technology to capture waste CO2 and
create a high value sustainable protein suitable for the
aquaculture industry.
Using microbes to convert CO2 from industrial
emissions, into a new type of single-cell protein, called
Proton, Deep Branch has developed a low carbon animal
feed with a nutritional profile that is comparable with
fishmeal, the gold-standard protein source in aquafeeds.
However, unlike fishmeal, Proton can be produced yearround, reducing the impact of any seasonal fluctuations in
price or yield.
BioMar is involved in production of trial feeds and
testing of this high potential raw material, focusing
on sustainability, performance, digestibility and other
parameters essential for fish health and growth.
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More natural petfood increases demand for electric stunners
ward-winning Scottish aquaculture technology
supplier Ace Aquatec has seen demand soar
for its electric stunners for fry and parr as
consumers opt for more premium pet foods,
while they spend more time at home with their pets due to
the coronavirus pandemic.
“The number of pet owners has surged this year with the
RSPCA seeing a 600 percent increase in puppy fostering
interest and there’s a growing trend in pet owners seeing
high quality petfood as a health benefit instead of a luxury,”
says Ace Aquatec Sales Director, Mike Forbes.
“The global petfood market is anticipated to benefit from
this ever-increasing demand for natural and premium
products.
“We’re seeing enquiries from fish farming companies
around the globe on how to tap into this demand by selling
parr and broodstock by-product as a natural, healthy and
safe ingredient for petfood products.
“Incinerators are often used to dispose of culled fish after
anaesthetising at significant cost and waste. Our stunner has
the ability to cull fish without using chemicals which creates
the opportunity to convert currently costly by-product into
an ethical supply stream for producers of premium petfood,
fish oils and food for farm or zoo animals.
“Farmers want to see their fish go to good use, rather than
literally going to waste,” he adds.

were being culled and agreed that we would move away
from using anaesthetics to create value from an otherwise
waste product.
“We adopted Ace Aquatec’s Humane Stunner Universal
as it is the best solution in the market in terms of animal
welfare standards and environmental impact. Their
chemical free, in-water electric stunner has transformed
our processing, reduced wastage and improved our
environmental footprint by stopping our fish going to
incinerator.
“It has also allowed us to talk to large petfood suppliers
about the efficacy of our supply chain and welfare
standards. Consumer habits are changing at pace and
understanding those changes is critical as we prioritise how
to recalibrate to meet the changed circumstances driven by
COVID-19,” he concludes.

Spoiling our pets

One of Ace’s Aquatec’s customers, Jarl van den Berg from
Hendrix Genetics agrees.
“One unexpected result of COVID-19 has been the rise of
new pet owners and existing pet owners wanting to spoil
their pets by feeding them the best quality food.
“Salmon is a great source of protein and we’re seeing
increased requests for fresh fish that can be put into wet
petfood.
“In order to do this, we looked at how our surplus fish
22 | December 2020 - International Aquafeed
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FE E D AN D B IOFU E L

THE FUTURE OF AQUA FE E D
STARTS HE RE
HOW CAN WE HELP FEED YOUR BUSINESS?

At ANDRITZ, we go to extreme lengths –
and depths – to give you total control
over your aqua feed production. What
ever fish or crustacean species you aim
to feed, no one has more expertise in

designing, commissioning, and servicing
the right combination of technologies
to build and sustain a healthy, growing
aqua feed business. Find out how our
vast expertise and patented aqua feed

processing technologies can feed the
future of your business at andritz.com/
ft.

ANDRITZ FEED & BIOFUEL A/S ⁄ Europe, Asia, and South America: andritzfb@andritz.com
USA and Canada: andritzfb.us@andritz.com ⁄ andritz.com/ft

ALL FROM A SINGLE SYSTEM
FROM SINKING TO FLOATING

With Extru-Tech’s ADT (Advanced Densification Technology), the possibilities are far reaching. ADT
technology gives you the option to produce sinking feeds with excellent consistency and density. That
same ADT technology can produce floating feeds with high protein characteristics … all from a single
extrusion system.
In the aquafeed business, you either sink or swim. Contact Extru-Tech today at 785-284-2153 or
visit us online at www.extru-techinc.com

extru-techinc@extru-techinc.com
www.extru-techinc.com

ET-296.indd 1
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100 Airport Road
Sabetha, KS 66534, USA
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FISH FARMING TECHNOLOGY

HIGHLIGHTS 2020
FEBRUARY

JANUARY

Ethoxyquin ban in the EU: Are there viable alternatives?
Ethoxyquin has, for decades, been widely
used as an antioxidant in the feed sector,
primarily in the marine industry.
This antioxidant inhibits the oxidation of
highly unsaturated fatty acids in fishmeal
and fish silage. Ethoxyquin has the unique
property of being able to dissolve in both
aqueous- and oil phases, depending on pH.
aqfeed.info/e/1013

LACQUA 19: A light in Central American Aquaculture

With a paradisiacal landscape, Costa
Rica welcomed us upon landing at the
airport. It was difficult not to admire its
mountains, palm trees, thick and abundant
vegetation, many rivers and majestic
beaches that, from the first, we realised
makes this place an ideal hub for the
aquaculture industry.
aqfeed.info/e/1014

APRIL

Lessons from China early on in COVID-19 pandemic

In mid-March International Aquafeed had
the opportunity to talk to Dr Defa Li, the
President of the Chinese Feed Association
about maintaining food supplies to a city
of 8.4 million people locked-down for
over one month as it faced the reality of
an epidemic from COVID-19 and what
procedures had to be adopted to support
families in their homes.
Dr Defa Li, who is also the Director
of Academic Committee of State Key
Laboratory of Animal Nutrition, a
member of the Chinese Academy of
Engineering, Professor of the College of
Animal Science and Technology at the
China Agricultural University, specialises
in research and basic study of China’s
feed resources.
aqfeed.info/e/1016

MARCH

2020 ALLTECH GLOBAL SURVEY

On 27 January 2020, Alltech held its
annual evaluation of compound feed
production for 2020. The event, which
was hosted at Alltech’s Kentucky
Headquarters, is the most complete of
its kind, and draws upon data from more
than 140 countries and approximately
30,000 feed mills.
aqfeed.info/e/1015

MAY

Introducing the RongoRongo live studios for
International Aquafeed

There’s a new video studio to follow - it’s
called Rongorongo Live and provides
a platform for International Aquafeed
to discuss topics of importance to those
working in the aquaculture industries.
Rongorongo Live offers industry
representatives to talk about issues that
are hindering development, causing
undue problems and those that point to
a way forward in all aspects around the
production of safe seafoods and other
foodstuffs from aquaculture.
COVID-19, an extremely hot topic
involving us all, has put the focus firmly
on how we should plan for, avoid or
respond to global food supply challenges.
aqfeed.info/e/1016
24 | December 2020 - International Aquafeed

JUNE

Black soldier fly meal: A highly digestible protein
source for aquafeeds

As aquaculture production is expected to
increase in the next few years, implying
a significant increase in the need for
alternative proteins by 2050, insect meal
appears as a sustainable protein source to
answer the challenges of the industry.
The long-lasting growth of the
aquaculture sector is putting growing
pressure on protein resources for
aquafeeds. A recent study by Lux Research
highlighted that, by 2050, the industry
will need 15 million tonnes of alternative
proteins, among which insect proteins are
set to play a key role. The many assets
of insect meals have been increasingly
highlighted in the past few years.
aqfeed.info/e/1017

WELCOME

EVENT DATE MOVED
TO JUNE
Singapore
- Dec.
14 14-18TH,
- 18,2021
2020
Singapore EXPO Convention and Exhibition Centre

Hashtags: #WA2020
Facebook: Wa2020
Linkdin: WASAPC

Hosted by
Singapore Food Agency
Organized by
World Aquaculture Society

WA

Next generation Aquaculture
Innovation and sustainability will feed the world

For more info on the CONFERENCE: www.was.org - worldaqua@was.org
For more info on the TRADESHOW: mario@marevent.com

JULY

AUGUST

Student Social Entrepreneurship Programme

Student Social Entrepreneurship Programme

Universiti Malaysia Perlis (UniMAP)
has established an aquaculture
“incubator” using simple recirculating
aquaculture system (RAS) developed
jointly with a private company.
The incubator is meant for training
students to be aquaculture technoentrepreneurs. It is also a platform
for aquaculture technology related
research and development, and for
showcasing sustainable fish production
using simple, affordable, user- and
environmental- friendly, and costeffective systems. The RAS system was
proven ideal for commercial rearing of
jade perch (Scortum barcoo) and tilapia
(Oreochromis niloticus).

On July 8-9th, 2020 the fourth edition
of the Aqua Feed Extrusion Conference
took to the stage, teaching attendees how
to optimise their feed processing systems.
The conference was organised through
collaboration with International Aquafeed
magazine, Dr Mian Riaz of Texas
A&M University and VNU Exhibitions.
For the very first time, the Aqua Feed
Extrusion Conference was hosted online,
in response to COVID-19. Despite
the change in format, our ten expert
speakers gave informative and innovative
presentations to 70+ attendees on both
days of the event and the conference
proved to be a great success for all
involved.

aqfeed.info/e/1018

SEPTEMBER

Global warming promises to change fish and
shrimp farming

Climate change is a reality that threatens
food security and requires us in the
aquaculture industry to adapt in numerous
ways. According to the World Health
Organisation (WHO) in 2018, “In the
last 130 years, the world has warmed
by approximately 0.85oC. Each of the
last three decades has been successively
warmer than any preceding decade since
1850. Sea levels are rising, glaciers are
melting, and precipitation patterns are
changing. Extreme weather events are
becoming more intense and frequent.”
aqfeed.info/e/1020

aqfeed.info/e/1019

OCTOBER

NOVEMBER

DECEMBER
FISH FARMING TECHNOLOGY

Performance of Atlantic salmon fed NexPro® protein

The quest for alternative proteins in
aquaculture is of increasing importance,
primarily due to the rapid expansion of the
industry and the constraint being imposed
on marine ingredients like fishmeal
and terrestrial plant ingredients such as
soybean meal, due to concerns of longterm sustainability. The rearing of highvalue fish species places demands on feed
formulations that are high in protein to
meet the stringent nutritional requirements
of these fish. Salmon are of particular
importance, considering the iconic image
they portray in fish farming.

AI and machine learning for improved aquaculture
with Cermaq’s iFarm

By using artificial intelligence and
machine learning, Cermaq will be able to
identify each fish in a net pen, allowing
for targeted health interventions if
required and individualised health records
for each individual fish. The iFarm fiveyear project is the first of its kind and will
allow for an individualised fish approach
to salmon farming. Now, the first fish
have been transferred in Cermaq’s iFarm.
aqfeed.info/e/1022

aqfeed.info/e/1021
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The end of the year is upon us!
The IAF production team wishes to
thanks its readers, advertisers and
all others involved in compiling
the magazine - from our Editorial
Board members to our columnists,
contributors, printers and postal
services. We wish you a joyful
and relaxing holiday period.
Merry Christmas and a Happy and
Successful New Year!
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Future proofing your aqua feed
production starts with
co-creating the perfect fit.
Let’s build or upgrade
your aqua feed mill.

All great ideas start with a dialogue. What’s your ambition?
We at van Aarsen believe that sharing know-how and co-creation are essential in finding the
perfect fit. Whether you are looking to modernize or expand your aqua feed production, want to
replace aging machinery with future-proof innovations, or need advice in the planning and
setup of a completely new aqua feed mill, Van Aarsen is the knowledge partner for you.
Take a look at our website.
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Establishing
a prominent
fishery sector
in Angola

T

by Dr Gianluigi Negroni, ALVEO Scarl, Italy and
Claudio Serangeli, Italy

he economic crisis in Angola, caused
by the fall in the price of oil, drove the
need to increase and diversify local
non-oil production and to increase
exports. In 2016, the Technical
Assistance Project of Institutional
Support, with the support of the
Ministry of Commerce (ACOM,
sponsored by EU) identified three
priority fishery production sectors for increasing exports; one of
which was extractive fishing.
Angola has a coastline of about 1,650km in length and rich
fishing resources as a result of two systems of marine currents:
the “Benguela Current Large Marine Ecosystem” (BCLME) and
the “Guinea Current Large Marine Ecosystem” (GCLME) whose
interaction creates a favourable situation for marine life.

In this article, I will explore Angola’s developing fishery
industry, focussing primarily on sea fishing and related activities,
without neglecting aquaculture and continental fisheries.
Phase one of the plan to rejuvenate Angolan fishery involved
organisation, data research and planning. ACOM communicated
to all partners, particularly in the fisheries sector, of the gal to
strengthen this industry within the area specified.
Phase two of the plan involved contacting partners in Angola
and validating their data; a final workshop also allowed the
consultants to discuss proposals with the beneficiaries. Field
mission in the provinces of Kwanza Sul, Benguela and Namibe
allowed the team of consultants to better understand the reality of
the Angolan industrial and artisanal fishing sector in the coastal
strip of these regions.
The provincial governments of Luanda, Benguela and Namibe
were contacted as well as associations of fishermen from Luanda,
Namibe and Benguela. Expert
consultants also learned about the
informal flow structure that dominates
the domestic and regional pelagic fish
markets. The preliminary results were
presented to ACOM and Angolan
partners (APIEX, as well as interested
ministries) with a working meeting.
The collected data proved very useful
in the elaboration of the strategies
proposed in the final part of the study.
Finally, requested documents were
produced and received. These, plus
the direct observation of the teams
and the interviews carried out with
the various officials, allowed us
to produce some proposals for the
Angolan fisheries sector.
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General hydrological conditions of the Angolan
platform

The Angolan coast extends over 1,650km and the continental
shelf (up to 200m in depth) spans over 51,000km. The platform
reaches a width of 45 miles south of the Congo River estuary
and narrows to 15 miles near Luanda. South of Cabo Ledo,
the platform extends again up to 50 miles wide. It narrows
to the south reaching 10-12 miles wide south of Namibe and
Moçãmedes, 35 miles wide in Baía dos Tigres and narrows again
in the area of the
 Cunene River (See Figure 1).
The Benguela Current, a branch of the West wind drift,
runs off the coast of southwest Africa towards the West,
becoming the South Equatorial Current. During the winter in
the southern hemisphere (from May to August), the Benguela
Current moves further north and the South Equatorial Current
becomes stronger because of the strengthening of the trade
winds. As a result, upwelling occurs off the coast of Angola
during this period.
In addition, the well-defined front, located in the vicinity of
Cabo Lopez, Gabon, originates from the encounter of tropical
warm waters in the north and the coldest waters in the south.
Motivated by the weakening of the trade winds, the Benguela
current is not so strong on the platform of Angola during the
summer of the southern hemisphere (from January to April),
allowing the penetration of the warm waters of the north.
Due to the seasonal outcrop associated with the Benguela
Current and the presence of the aforementioned frontal system,
the marine environment of the Angolan platform waters is
favourable for fish. The high concentration of fish is found in the
southern part of the continental shelf, due to the strongest outcrop
in this area (See Figure 2).
Due to the hydrological conditions mentioned above, the fauna

#AE21MAD

of Angola includes both tropical and subtropical species as well
as temperate water species. The distribution of any species along
the coast also varies with the position of the subtropical forehead.
In recent years, we have observed several variations in climatic
phenomena unrelated to different seasons; in particular the
phenomenon under the name ‘El Niño – Southern Oscillation’
(ENSO).
Such climatic phenomena have a strong influence on the
recruitment of aquatic stocks and have been studied with
particular attention in the south of Benguela and in the species of
small pelagics such as the anchovy (Engraulis encrasicolus) and
the sardine (Sardinops sagax).
The scale of climatic phenomena linked to global warming
makes the predictions of the biomass of small pelagics and
consequently the entire aquatic fauna in the Benguela current
system, including the species present on the Angolan coast, more
uncertain.
In general, a large part of the biodiversity in Angolan
territorial waters is not known, and many taxonomic groups
lack a complete description of their specific diversity. From the
known biodiversity, the occurrence of more information for
cartilaginous and bone fish can be pointed out. Bianchi (1986
& 1992) identified several populations of different species in 87
families and 264 species along the coastal region, determining
that their distribution is controlled by transverse depth gradients
(thermocline) and by the type of bottom.

Fishery targets in Angola

Bone fish are the largest group of marine species farmed in
Angola. These animals inhabit all types of water; fresh, brackish,
salty, hot or cold (although most are limited to temperatures
between 9 and 11ºC). Taxonomy within this class has often been
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altered, due to the discovery of new species, as well as new
relationships between those already known.
Demersal fish communities along the platform of Angola are the
same found throughout the Gulf of Guinea. In Angola they are
found in greater quantities than in other parts of its distribution
area, probably because of the high productivity of these waters.
Some typical species of temperate waters penetrate Angolan
waters thanks to the cold Benguela current.
The main groups of the demersal communities can be classified
as follows:
Those of shallow waters above the thermocline (about 40m
deep), where the water is hot all year round or fluctuates. The
species belonging to these communities are Pseudotolithus typus
and P. Senegalensis, Galeoides decadactilus, Ilisha africana,
Selene dorsalis, Pomadasys sp. (in soft muddy bottoms) and
Sparus caeruleosticus, Epinephelus aeneus, etc. (on hard or
sandy bottoms).
Those located below the thermocline, on the continental
shelf and in its declination, including Dentex macrophtalmus
(Cachucho) and D. Angolensis, Synagrops microlepis, Merluccius
polli and M. Capensis (the latter species from the south).
Those that live above the thermocline, in the area of the

thermocline, or capable of living above and below the
thermaclimate, such as Brachydeuteuros auritus, Balistes
capriscus, Trichiurus lepturus.

Pelagic species (usually living in schools, swimming
freely in the water column):

One of the most important pelagic resources off Angola is
probably horse mackerel, represented by the most tropical
Trachurus tracae, found along almost the entire coast, and by

T. capensis, a subtropical species (species mainly of temperate
waters, are found mainly in southern Angola)
Sardinella aurita is widely distributed across the CentralEastern Atlantic, especially in the area of important

up-welling.
Angola represents the limit of its distribution.
Sardinella maderensis has a distribution area very similar to that
of S. aurita, despite being more coastal and more euryhaline. It is
also more important in the northern part of the country. Seasonal
migrations appear to be similar to those of S. aurita

Shellfish

These terms indicate animals whose soft body is covered by a
protective shell. Shellfish live at the bottom of the oceans, seas,
lakes and streams of many parts of the world.
From a commercial point of view, the most important species of
crustaceans, existing in waters off the north coast of Angola are
the pink shrimp (Paraenaeus longirostris) and deep-sea scratched
shrimp (Aristeus varidens). Scarlet shrimp (Plesiopenaeus
edwardsianus) is also sometimes caught for commercial
purposes.
Studies indicate the presence in the northern zone of 21
families of crustaceans with 54 species present and 13 families
of molluscs with 27 species. In the central zone, 15 families of
crustaceans with 43 species and eight families of molluscs with
26 species report. The north coast and centre of Angola has a total
of 23 families of crustaceans with a diversity of approximately 50
species.
With such a diverse range of species available in Angolan
waters, many are confidently stating that Angola will continue to
grow and establish its position in the industry as a crucial player
in the fishery sector.
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Earlier this year, right in the middle our first most serious Covid-19 lockdown,
Corbion which is headquartered in The Netherlands with factories and offices
around the world, hosted a webinar on AlgaPrime DHA, a traceable, sustainable,
high-quality alternative to marine-based Omega-3s. Here we report on its
webinar.

Algae adoption:
From research to retail

W

by Vaughn Entwistle, Managing Editor, International Aquafeed

ith the advent of
COVID-19, many
companies have turned to
webinars to disseminate
information about their
products and advances
made in the industry.
On Thursday June 4th,
2020, AlgaPrime DHA
and Corbion hosted a joint webinar to promote the advances
made in algae-based fish feed, and to report on its acceptance and
expansion into the aquaculture industry.
The seminar featured speakers from the whole salmon supply
chain ranging from researchers to fish farmers and experts in the
retail industry.
The moderator was Jill Kauffman Johnson, Head of Global
Development, Corbion Algae Ingredients (a Dutch food
and biochemicals company headquartered in Amsterdam,
Netherlands) who hosted the panel discussion alongside:
Keterina Kousoulaki, PhD, Senior Researcher, Nofima: Keterina
spoke about the increasing consumer demand for healthy and
sustainable seafood. Salmon is an important fish in aquaculture
and one of the species with the best ratio of omega-3s-to-omega6s. In the wild, salmon eat high levels of forage fish and thereby
accumulate omega-3s. However, even with one million tonnes
of fish oil produced each year, marine fish production cannot
catch enough to satisfy the needs of aquaculture. To answer the
demand, the aquaculture industry has been researching many
alternative proteins to reduce or eliminate the use of fish meal or
fish oil in feeds. Algae has been one of the first ingredients to be
approved by regulators. Corbion is growing microalgae, one of
the original sources of omega-3s in the food chain. This effort is
supported by the EU as part of their farm to fork initiatives. The
result has been an increase in use of microbial algae in fish and
animal feeds, with up to 25 percent of Norwegian salmon feed
using microbial algae
Vidar Gundersen, Global Sustainability Director, Biomar:
Vidar explained that 1990 represented the tipping point in global
aquaculture, when wild marine fisheries peaked globally. Since
then there has been a slow decline, which means that traditional
marine fisheries are already fully exploited, and aquaculture
cannot take anymore to use in fish feed. This means two things:

Firstly, aquaculture must increase its output to meet with global
demand; Secondly, fish meal and fish oil from marine ingredients,
as the primary components of fish feed, decreased to around 20
percent. The result has been that EPA and DHA levels in farmed
fish has also dropped dramatically. Microalgae has been an
answer to this. One of Biomar’s customers has replaced the DHA
EPA content of their fish by use of microalgae
Jørgen Skeide, Project Leader, Lerøy Seafood Group ASA:
Jørgen provided a fish farmer’s perspective on the matter at hand.
Microalgae has the potential to answer multiple challenges to
fish farmers,” Skeide explained. “Many alternative sources of
protein in fish feed are partial answers, but microalgae holds the
promise of being the total answer. Lerøy has a lot of strict quality
demands. We wanted to increase the levels of omega-3 for the
health of the fish and the health of our customers who eat those
fish. We place large value on high quality sustainable fish feed,
which could be a limiting factor when we grow. We are also
looking into other novel ingredients such as insect meal, blue
mussel meat, fermenting mackerel and so on.”

And from the retail side of things:

Christoph Methiesen, Sustainability Advisor, IKEA Food:
“Why is a furniture company interested in microalgae? Last
year, a survey placed Ikea as one of the top three corporations in
the world when it comes to integrating sustainability into their
business model. We’ve been concerned about sustainability in
our furniture business, and we’re also interested in sustainability
in our food business. Food has been part of Ikea since the very
beginning. A year after we opened our first store, we added
a restaurant, realising that customers shopping on our stores
would need something to eat and drink. Food is one of the fastest
growing parts of our business.”
Helena Delgado Nordmann, Responsible Sourcing Manager,
Tesco: Tesco is a British multinational groceries and general
merchandise retailer with headquarters in Welwyn Garden City,
Hertfordshire, UK. It is the third-largest retailer in the world
measured by gross revenues and the ninth-largest retailer in
the world, measured by revenues. When asked why Tesco is
so heavily invested into sustainable sourcing, and why algae is
so important in fishfeed, Helena answers, “Why algae? Tesco
is committed to supplying healthy, sustainable foods to our
customers. Plus, as a company, we must take into consideration
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our carbon footprint and sustainability. The world has been
overfishing stocks from marine fisheries for years. Algal oil
needs scaling up to the make aquaculture fully sustainable.
Tesco scored higher than any other retailers for its commitment
to collaborate with everyone in the supply chain from scientists
to retailers. Selling responsibly farmed fish is part of Tesco’s
commitment to sustainability.”

Some facts about AlgaPrimeÔ DHA

BioMar Group is formulating the new feed for Lerøy
Seafood Group. The feed is optimised to ensure that all
nutritional requirements of the salmon are met, including a
high level of omega-3s and a favourable n6/n3 and DHA/EPA
ratio. AlgaPrimeÔ DHA is one ingredient in a complex feed
formulation that includes traditional marine raw materials, plant
raw materials, as well as other ingredients.
High nutritional quality and the high levels of marine omega3s help ensure that consumers encounter a healthy salmon
product every time they choose a ‘Lerøy salmon’. Salmon from
Lerøy has nutritional benefits differing from mainstream farmed
salmon in Norway, mainly due to higher levels of omega-3s and
a more natural n6/n3 and DHA/EPA ratio.

Background on AlgaPrime

AlgaPrimeÔ DHA is a native, whole algae ingredient
produced at the joint venture SB Renewable Oils facility located
in Orindiúva, in the São Paolo State of Brazil. The facility is
co-located with Bunge’s Moema sugar mill, which processes
sugarcane from the surrounding fields.
AlgaPrimeÔ DHA is contained in fermentation tanks,
similar to those used in the beer fermentation processes. The
sugar fed to the algae is from Bonsucro®-certified sugar
cane. Bonsucro® is a multi-stakeholder organisation that sets
standards for the sustainable production of sugar and sugarderived products. Bonsucro® certification requires compliance
with UN International Labour Organisation conventions and
environmental standards incorporating biodiversity, water use
and other metrics.
In addition, waste is based on an algae strain discovered in
the mango swamps of Florida. Although found in a marine
environment, algae are grown on land in sugar plants and other
nutrients are fed to the algae so they grow full of oil rich in
DHA, a long-chain omega-3 fatty acid. Following this, the algae
are removed from the tanks and dried. The result is a whole
algae ingredient, containing 30 percent DHA, and is produced
in a matter of days.

Key benefits of microalgae:

As a source of long-chain omega-3 DHA, AlgaPrimeÔ DHA
can help improve the nutritional value of seafood and address
consumer and retailer demand for responsibly sourced fish
One tonne of AlgaPrimeÔ DHA is the equivalent of saving
up to 40 tonnes of wild caught fish from our oceans on a DHA
basis
AlgaPrimeÔ DHA is traceable source of marine omega-3s
AlgaPrimeÔ DHA is 30 percent DHA, which is three times
higher than fish oil and higher than nearly all other oilseeds
What can take years and years in the ocean, fish eating algae
and then being eaten by larger fish, can now be produced in a
matter of days.
http://www.corbion.com
https://nofima.no
https://www.leroyseafood.com
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AlgaPrime DHA is a long chain omega-3 rich algae ingredient for the
aquaculture, pet and livestock industries and its production facility embodies the
principles of large scale sustainable production with low carbon, water and land
use impact.
In mid-October 2020 the Thai Union Group, the world’s seafood leader,
and Corbion, the global market leader in algae-based ingredients for feed,
announced the expanded adoption of AlgaPrime DHA in Thai Union shrimp
feed production following a successful large scale trial that ended in 2019. The
expanded partnership marks a pivotal moment for both shrimp farmers and
other seafood producers as this development validates the success of using
alternative, sustainable feed ingredients at scale.

Algae adoption:
From research to retail

D

by Chris Haacke, Global Aquaculture Lead, Corbion, The Netherlands

riven by increasing demand from
consumers for healthy seafood
that’s rich in nutrients and
responsibly raised, stakeholders
across the supply chain, from
salmon farmers and feed producers
to retailers, have been challenged
to rethink how fish are fed. This has
led to unprecedented development
activity in novel aquaculture feed ingredients, including insect
meal, single cell ingredients, and algae.
Algae has emerged as one of the first of these novel ingredients
to be adopted at scale and AlgaPrime™ DHA, Corbion’s algae
omega-3 ingredient, has been produced at scale and incorporated
into salmon feed since 2016. Algae omega-3s have catapulted to
the top of novel ingredient adoption in aquaculture feed, in part
due to the looming constraints of fish oil.
According to the Food and Agriculture Organisation (FAO),
global consumption of farmed seafood has surpassed wild
seafood and is an important contributor to food security and
healthier populations. In fact, aquaculture is one of the fastest
growing food producing sectors in the world. One of the reasons

why salmon is a very popular seafood choice is that it is one of
the best sources of important long chain omega-3s (EPA and
DHA fatty acids). Long chain omega-3s are found in the fish
filet because salmon eat forage fish and accumulate high levels
of omega-3s. Thus, when salmon are farmed, fish oil is a critical
nutrient in the feed as it is the primary source of long-chain
omega-3s. As aquaculture continues to grow, fish oil supplies are
not expected to keep up with this growth.

Opportunity for innovation

Recognising this looming resource constraint, scientists
turned to the original source of long chain omega-3s: marine
microalgae. In the wild, marine microalgae are at the base of
the food chain for fish. By growing marine microalgae via
fermentation, Corbion, a Netherlands-based ingredients company,
are producing an abundant, clean and sustainable source of long
chain omega-3s called AlgaPrime™ DHA, that can help towards
reducing the dependency on fish oil in aquaculture feed and help
improve fish health, ocean health, and our own health.
One of the leading aquaculture research institutes in Norway,
Nofima, has determined that higher levels of omega-3s improve
fish health (including better gut health, stronger heart and better
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resistance towards handling and diseases like CMS) and that
there is no difference whether omega-3s come from whole
microalgae or fish oil.
In a recent lifelong study of Atlantic salmon by Nofima,
additional benefits were discovered for salmon fed diets high in
DHA rich whole algae biomass. For salmon fed a diet with DHA
rich whole algae and no fish oil, results included better retention
of omega-3s in the filets, better filet pigmentation, and lower
prevalence of melanin spots.
We are at a tipping point today, with retailers weighing in
It is estimated that algae omega-3s are now included in more
than 25 percent of Norwegian salmon feed today. Starting in
2017, Lerøy, the second largest salmon producer in the world,
began including AlgaPrime™ DHA in their salmon feed. As of
today, 25 percent of the omega-3 content in their salmon feed
comes from microalgae. Lerøy made a commitment to microalgae
early on as they recognised that, if the aquaculture industry is to
grow, more sources of omega-3s are needed.
In addition to early adopters like Lerøy, the aquaculture feed
innovator, BioMar, was the first feed company to incorporate
AlgaPrime™ DHA at scale and has surpassed delivering more
than 600,000 metric tonnes of feed containing AlgaPrime™
DHA to the aquaculture industry. All of this caught the attention
of retailers, who understand that feed sustainability is no longer
just an industry conversation. Consumers are looking for greater
transparency around the foods they eat and how they are sourced.
For example, as part of Tesco’s effort to create a more
sustainable shopping basket, it announced last year its work
to revise Tesco’s farmed salmon standards with recommended
targets to lower the levels of wild-caught fish used in aquaculture
feeds. Part of the process includes working with their salmon
suppliers and feed developers to support the scale-up and use
of more sustainable feed ingredients, such as algae omega3s. As Tesco takes the lead, numerous other retailers are also
considering revising their salmon specifications to include algae
omega-3s in their feed.
Ikea has also identified animal and aquaculture feed in their
food programme as a priority to help meet their climate reduction
goals. With Ikea’s food division growing at around eight percent
a year and the food category making up six percent of Ikea’s
revenues, sourcing sustainable foods is a priority, with salmon
being one of their marquis products.
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Looking ahead

Innovation by salmon farmers and retailers has policymakers
eager to boost these efforts further. This pioneering work by the
salmon industry to lean forward and adopt novel ingredients
is now part of the European Green Deal. In late May, the
EU Commission adopted two new strategies as part of the
implementation agenda for the European Green Deal. The
strategies propose ambitious actions and commitments to reduce
biodiversity loss and transform the food system to improve
human health, planetary sustainability, and the food supply
chain. The food system strategy called Farm to Fork (F2F) is at
the heart of all of this. It includes specific goals for greenhouse
gas reduction and reduced use of antimicrobials, and urges the
transition to alternative novel feed ingredients, with a specific
call-out for algae.
More sustainable feed ingredients is an issue rising to the
top of the agenda for many stakeholders in the broader food
system. Further algae adoption across salmon farming and other
aquaculture operations will happen as retailers and consumers
continue the drumbeat of demand.
www.corbion.com

Biotronic (IR-543632) and BIOMIN (IR-509692) are registered
trademarks of Erber Aktiengesellschaft.

Naturally ahead
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Using functional feed
additives to prevent future
virus outbreaks

2

by Andrew Wilkinson, International Aquafeed

020 will long be a year associated with
viruses and disease. With all of our lives
touched in some way by the COVID-19
pandemic, it would be tempting to almost
forget that other viruses have been out there
this year, up to no good.
It seems that the majority of us are so
fixated on not catching or spreading this
particular virus we have almost forgotten
about all of the others. So every time we have developed a cough
or common cold over the past nine months, we have assumed that
we have finally caught the big one, only to then have our worry
relieved following a quick symptoms check. The same can also
be said for the aquaculture industry.
Earlier this year, International Aquafeed Magazine’s
Roger Gilbert spoke with Doctor Simon Davies, Professor
of Aquaculture Nutrition & Biosciences at Harper Adams
University, and of course, Editor of IAF. Amongst other relevant
topics, the live broadcasted interview sees the two discussing a
very worrying outbreak of decapod iridescent virus (DIV-1), and
the possible causes and potential preventative measures that are
being implemented in order to both contain and prevent future
outbreaks.

Adopting a more global approach

According to Dr Davies, throughout the world there currently

exists a “huge variation” in the husbandry techniques employed
throughout the shrimp farming industry. This variation in
systems, that range from open ponds to much more extensive
systems including semi extensive and closed, creates a huge
range of husbandry applications, which in turn results in
variations in water quality and environmental conditions.
When discussing the prevalence of viruses, Dr Davies believes
that as these viruses are normally everywhere, it can often take
the presence of certain husbandry stressors, as well as changes
in management operations, to possibly encourage them to
proliferate.
Mr Gilbert then asks Dr Davies if a more global approach to
our fish farming industry is required? Whilst also asking if an
improvement in the quality of indoor production and the adoption
of techniques such as recirculation systems, are becoming more
significant in controlling these types of diseases.
In his answer, Dr Davies iterates that he believes that the
adoption of these systems is required, adding that he and many
others are advocates of the Biofloc system. Elaborating upon
the topic, Dr Davies adds that Biofloc affords producers a much
healthier environment where they can control and cultivate a
complex Biofloc, a mixture of organisms that can out compete
some of these viruses, but not just these viruses but bacterial
infections as well.
Dr Davies then concludes his response to Mr Gilbert’s question
by reiterating that the existence of widespread and vastly
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differing management procedures could explain the prevalence of
certain viruses in some geographical areas and not others.
Dr Davies supported this claim by citing one advanced
operations that he saw recently in Mexico, where producers
control their Biofloc better.
When pressed on the topic of whether he believes that certain
viruses are geographically dependent, Dr Davies continued by
stating that in the case of DIV-1 at least, as this disease primarily
affects shrimp, the region of China is where shrimp is principally
farmed.
Dr Davies then continues by stating that there have been a few
specific case studies where they have identified, specific farm
environments that are more prone to disease outbreaks and it’s in
these farms that these globally reported diseases are often found.
However, he stipulates that the presence of a particular
virus being found principally in the region of China could be
explained by the recent significant growth of the shrimp and
Macrobrachium production in that region.

Preventing and containing future outbreaks

How can future outbreaks be contained effectively? Well
according to Dr Davies, social distancing would not make for a
viable option, “we can tell each other to keep six feet apart or two
meters apart, but it is very difficult to communicate that concept
to a shrimp.”
One solution offered by Dr Davies is a proactive attitude to
stock density management.
“By the very nature of shrimp farming and other types
of aquaculture the principle aim is to grow our shrimp in
high quality systems and with stocking densities that are
commensurate with health,” adding that, “sometimes we can
push that a little bit too far and environmental conditions are
stressed and with other aspects with perhaps transportation of
shrimp or fry and post larvae around to stock these farms from
the hatcheries.”
A further consideration that Dr Davies discusses is functional
feed additives.
“Well it’s very hard to deal with viruses and bacterial pathogens
we are perhaps able to do a lot more there with intervention and
prophylactic approaches such as, in my own field of interest, is
functional feed additives and prebiotics and probiotics which we
can use at these key stressor points.
“With viruses it’s better to start from the beginning, from
ground zero and protect the shrimp with better management.
“The feed and its nutrition is important obviously as this can
prime and raise the immune system but you can find that in
shrimp, they have a primary cellular response system based on
the haemocyte. It’s an innate immune system, they do not have an
acquired immune system so it’s almost impossible to vaccinate
against diseases like this in shrimp.”
In conclusion, Dr Davies suggests that the best thing that we
can do is to educate ourselves about what these viruses are and
learn about the specific conditions that are promoting growth of
the diseases in the first place and introduce measures to prevent
such scenarios arising.
For example, if producers are not able to standardise and
improve their facilities themselves, then Dr Davies believes that
their governments should introduce stricter biosecurity control
and hygiene measures, including improved operational control
procedures, such as mandatory communication between the farms
themselves.
“There has to be stronger governmental control, as we have
seen now recently in China with the wet markets, that kind of
scenario has to stop.”
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Celebrations on the opening
day of PT Mitra Cahaya Mina’s
RAS demonstration farm
Tulungagung in East Java,
Indonesia

TALKING RAS TO THE NEXT LEVEL
Demonstrating low-cost recirculation aquaculture is viable
by Roger Gilbert, Publisher International Aquafeed

Fish farming from a box. That’s the concept of a new joint
venturepartnership that launched in Indonesia last month.
It’s an entry-level RAS system that is capitalising on control,
production efficiencies and a modular design concept that
is likely to prove not only affordable but also viable. This
feature reflects the views of this month’s Fish Farming
Technology Editor Dr Michael Beech, CEO and owner of
Nordic Aquaculture Consultants AS, who is promoting RAS.
Publisher Roger Gilbert had the opportunity to talk to Menno
Morenc, project manager for Larive International about the
new Indonesian project in late November 2020.

R

ecirculation Aquaculture Systems,
more commonly referred to as RAS
and often associated with significant
financial and technological inputs
and investment, has been launched in
Indonesia but with a difference – it’s
a low-cost demonstration platform
that aims to introduce RAS to
traditional farming communities.
The FishTechIndonesia RAS project aims at interesting local
fishermen in its concept which is being funded jointly by a
consortium of Dutch companies, including De Heus animal feed
and Viqon water solutions, a local research group,and the Dutch
Embassy in INndonesia and is initiated and managed by Larive
International, an international financial business development
organisation from The Netherlands, which has been identifying

regions where population growth is leading to an increased
demand for sustainable protein production.
Horticulture, poultry and now fish production in the form of
RAS aquaculture are the key approaches that Larive International
and Clarity Research Indonesia – an exclusive member of the
Larive Group in Indonesia - have chosen to help meet food
demand sustainably.
Aquaculture as one of its strategic growth segments in the agrifood sector.
“Aquaculture has enormous potential to fulfill the rising
demand for animal protein in high-growth markets,” says Menno
Morenc, project manager for Larive International.
“In addition, The Netherlands, home to several leading
aquaculture companies, offer innovative and sustainable solutions
around the world,” he adds.
The current focus on aquaculture in Indonesia is building on
earlier success of a similar partnership of Dutch aquaculture
companies, once again led by Larive International (and reported
in International Aquafeed in 2018), in the East African and
Vietnamese markets.
“Solutions were successfully tried and tested over several years
under similar climatological conditions and with similar species.
Their successes have motivated our partnership to scale up to
other markets, which now includes Indonesia.“
He tells IAF that the system being demonstrated in Indonesia
has been specifically adapted to the requirements of the local
Indonesian market and is therefore different from the large-scale
and hyper-intensive systems used in Europe and where the focus
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is on farming high-value species such as salmon.

Key advantages

The demonstration system of FishTechIndonesia offers some key
advantages over pond or cage fishingfarming.
Controlled cultivations provide:
• The systems allow to fully control the cultivations with nearoptimal water quality and biosecurity delivering fast growth
and low disease risks
• Excellent culture environments allow for increased stocking
densities, high survival rates and a short grow-out periods
• Low disease risk decreases or even fully eliminates the need
for antibiotics use
Input efficiencies include:
• Smart design allows for efficient use of inputs keeping the
operational expenses under control and making fish farm more
profitable
• Expected cost price reduction of around 5-10 percent as
compared to traditional pond or cage systems.
• The system reduces feed costs which is the largest aquaculture
cost driver, by 40-60 percent compared to traditional systems
• 90 percent of water is recirculated and treated by biofilters
• Centrally placed smart airlift pumping systems minimises
power consumption
• Offers optional solar power solutions

Modular and compact design:

• The systems are designed as modular stand-alone, offering
flexible upscaling, growing farms step-by-step
• The compact system design and minimal footprint facilitates
production in urban areas and close to consumer markets

ONLINE CONFERENCE

The De Heus aquaculture feed mobile
testing laboratory

A visualization of the main concept the Larive-Clarity and Partners are
demonstrating in Indonesia. This system is different from traditional RAS as used
in Europe. For example, the biofilter is placed inside the tank and large part of
components is sourced locally
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Feed and its formulation and processing is a critical
factor in successful RAS. De Heus is a major supplier of
aquaculture feeds in Indonesia and is a supporter of the
new Tulungagung RAS demonstration farm in East Java

• Grading and sorting equipment allow for quick and easy
harvest of various fish species
• Fully lockable system minimising theft risk

Fish in a box

The fish in a box concept, says Mr Morenc, is designed as a
complete construction kit containing all required components.
“There is no need for expensive contractors as the system can
be easily assembled by local staff and a supervisor.”
However, there are some significant restrictions that have to be
taken into consideration, he adds.
For example RAS has a higher equipment investment level
compared to traditional pond and cage systems. This is compensated
by lower operational costs and higher turnover. Although, in cases
FishTechIndonesia is a partnership of Dutch companies which
have been active in the aquaculture sector since 2019 in
Indonesia.
In Majalenka. West Java, a RAS farm for catfish cultivation
with an annual production capacity of 50 45 tonnes has
already been established at CV Summarindo while a RAS
farm for the cultivation of pangasius, with annual production
capacity of 30 50 tonnes, has just been launched in East Java
at PT Mitra Cahaya Mina in Tulungagung.
The farms will act as demonstration facilities where fish
farmers from both regions will be offered vocational training
in the field of stocking, feeding, biosecurity and farm
management. Aquaculture best practices.
In addition, the Dutch partners aim to improve access to
markets by establishing partnerships with local retailers and
wholesalers.
Members include:
• Larive International: initiator and project manager
• Clarity Research: Larive Group partner for Indonesia and
responsible for local project management
• Viqon: design and construction of demonstration RAS
systems.
• De Heus Indonesia: animal feed manufacturer
• Cahaya Mina: host, co-investor and operator of pangasius
demo farm and training in Tulungagun, East Java
• Summarindo: host, co-investor of catfish demonstration and
training in Majalenka, West Java

where capital is expensive or absent, this can be a hurdle.
Other downsides can include the following with low-cost RAS:
• RAS is a compact system with a small footprint as compared to
extensive pond systems. This means that when land is cheap,
extensive (traditional systems) have a comparative advantage
over RAS
• RAS is knowledge-intensive and requires a well-trained
operational team. In case where general education levels are
relatively low, extensive and basic pond or cage systems can be
preferred
• RAS requires a limited but constant supply of electricity which
can be a hurdle in areas without or erratic electricity supply
Having on-going access to the right quality of feed is an
important aspect of RAS and the designers of the projects
have taken this into consideration by engaging with De Heus
Indonesia.
“Due to the growing population and increasing purchasing
power, we are expecting a growth in the consumption of
freshwater fish in Indonesia,, says Kay De Vreese, President
Director of De Heus Indonesia.
“The introducing of innovative cultivation systems for
hatcheries, nurseries and grow-out farms combined with highquality fish feed, will allow our customers to practice more
sustainable and efficient production methods, resulting better
technical performance and higher incomes.”

More to come

FishTechIndonesia is co-funded by the Embassy of the
Kingdom of The Netherlands in Indonesia. The Dutch and
Indonesian partners contribute financially and furthermore
provide technical assistance such as best practices and training
programs.
Is there more to come? Yes, building a third demonstration
facility focused on Tilapia in 2021.
“We are currently in the design phase of this project. The
partners furthermore hopeor at least anticipate that more
Indonesian fish farmers would beare interested to engage in RAS
farming in the future,” adds Mr Morenc.
This project formally ends by December 2021.
“However, we are already engaging other stakeholders to scale
up our concept to other regions and even to shrimp production.
We invite all interested stakeholders to contact us and exchange
ideas on collaboration,” he concludes.
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Our fish pumps range is expanding!

Pescamotion 40
(Ø8’’ - Ø200mm)
Stainless steel housing

New 2020

Pescamotion 10
(Ø2,5’’ - Ø65mm)

Pescamotion 30
(Ø6’’ - Ø150mm)
Stainless steel housing

Since 1958 Faivre company develops and manufactures
high quality equipments for the aquaculture industry.

Pescavac 50
(Ø8’’ - Ø200mm)
Stainless steel housing

www.faivre.fr

Faivre Sas 7 rue de l’industrie 25110 Baume-Les-Dames France
Email : info@faivre.fr
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Tech update
Gladius Mini ROV

The Gladius Mini by Italian innovator Eurosportos is a compact, five-propeller underwater ROV with a 4K
Ultra-HD camera, capable of diving up to 100 metres deep.
It integrates new smart navigation functions such as automatic depth maintenance and an inspection mode
with an adjustable inclination angle of +/- 45°, which is very useful for underwater shooting and inspections.
With the Depth-Lock Mode, accessible through the remote controller, it is possible to activate automatic depth
maintenance through a simple dedicated button. The Gladius Mini can also move vertically up and down with
ease. The design of its hull and the five-propeller structure make the Gladius Mini more stable and easier to
control underwater.
www.rov-subacquei.it
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Biofouling

Resolving Biofouling in Marine Aquaculture

by Parx
Materials, the
Netherlands

The Abalone is a
mollusc notable
not only for its
resemblance to the
human ear, earning
it the nickname “earshell,” but also for
being one of the most
expensive varieties of
seafood in the world
today. Especially
valued in Southeast
Asian cuisine, Abalone
is known in Japan
as the “truffle of the
sea.”

In a recent field trial conducted by an experienced and long established marine
aquaculture farm, culture tanks were brought ashore to harvest abalone that was
set out to grow six months before. During the six-month period, the delicacy grew
to its full size in the plastic culture equipment set out in water. In total several
hundreds of tanks were used for growing the shellfish.
Usually during this time, the plastic culture tanks can get covered with unwanted
aquatic species that obstruct the flow of fresh water through the tanks, which is usually a
common problem in marine aquaculture, but not this occasion.
For this trial a number of the tanks (about 100 pieces) were produced using
Saniconcentrate™ from Parx Materials. Following six months in the ocean the tanks
were still clean, and completely free of any fouling. The treated tanks also allowed the
abalones to develop significantly better, growing larger than in the normal tanks. This
increase in size means a higher yield of the valuable product and more profit for the
aquaculture farm.

Sustainably Improving the Material

Saniconcentrate™ is a modified polymer concentrate that is added to plastics prior to
the manufacturing process of the tanks. The concentrate contains the trace element zinc,
a nutrient with ‘utmost biological importance’. The incorporation of this trace element
is achieved by use of a novel and patented method developed by an interdisciplinary
team of scientists specialised in biomimicry, biochemistry, material science and
polymerisation processes. Saniconcentrate™ is inspired by the defence mechanism in
the human skin, where the trace element of zinc is vital for a healthy immune system
protecting us against bacteria and viruses.
By incorporating this trace element, the materials mechanical/physical properties are
improved, making the material surface resistant to the adhesion of fouling, bacteria
and biofilm. An antifouling solution that does not leach out will not contaminate the
oceans. Nothing of the technology is ‘consumed’ over the lifespan of the product, so the
technology remains at full strength and does not fade away.
The technology is unique as there are no biocides or other toxic components involved.
It only cleverly incorporates the biocompatible trace element like it is found in green
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vegetables such as broccoli and spinach or how it is
present in your multi-vitamins.

Biofouling and shellfish fitness

Biofouling in marine aquaculture is one of
the main barriers to efficient and sustainable
production. The settlement and development
of unwanted aquatic species on the surfaces of
products and equipment can cause a variety of
issues. The two main identified problems caused
by biofouling are: the increased weight of culture
equipment; making it more difficult and energy
consuming to manage and clean, with the second
being reductions of shellfish quality.
One of the most important impacts from
biofouling in shellfish aquaculture is the reduction
in shellfish quality. It can impact and reduce
survival, growth, condition and weight. These
aspects are typically attributed to direct competition
for food and the obstruction of food, oxygen and
other resources.
The direct economic costs of managing biofouling
in the aquaculture industry are roughly estimated
to be 5–10 percent of production costs. However,
this percentage often varies considerably between
aquaculture locations, species and companies and
many of the indirect impacts are unclear. So the
overall cost of biofouling in marine aquaculture is
likely to be significantly higher.
www.parxmaterials.com

AQUACULTURE & ECO-SYSTEMS
IS THE FUTURE
AquaUV offers solutions for freshwater
& saltwater applications

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS

ULTIMA II FILTERS

Call today or visit us online to learn
how AquaUV will improve your harvest.

US: (951) 296-3480 | AquaUV.com
@AquaUV

@aquauv

AquaUltraviolet
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Feed Barge
Eidsfjord Sjøfarm acquires AKVA Group’s Rough Weather Feed Barge
AKVA group announces that Eidsfjord Sjøfarm AS has
acquired one of their AC600PV feed barges.
With a carefully considered design tailored specifically for the
company’s roughest locations, the barge comes complete with a
flat roof, flexible feeding from the side of the barge, v-bow and a
camera system that allows for complete remote control.
The feed barge AC600PV is the seventh feed barge that the
company has purchased from AKVA group and will operate at the
location Haukøya Øst in Troms, Northern Norway.
This specific barge model was first developed in collaboration
with Eidsfjord Sjøfarm, and is adapted to the rough conditions
at Haukøya Øst with a flat roof achieved with the removal of the
wheelhouse.
Due to the strong forces that are at play at the location, it is
possible to feed from both the v-bow as well as from the side
for better flexibility. The feed barge is remotely controlled both
externally and internally via the on-board camera system.

with the right people, technology and knowledge.
“We need feed barges that are stable in rough waters and that
have flexible feeding solutions.
“AKVA group has proven to be a reliable supplier for several
years, and gave us the first feed barge with v-bow - which is the
origin of this latest feed barge - and now the second delivery
with the flexible feeding system,” says Roger Simonsen, General
Manager at Eidsfjord Sjøfarm .

Air feeding lines

The AC600PV feed barge comes ready to launch and fully
equipped with a conventional air feeding system and eight
feeding lines.
Should Eidsfjord Sjøfarm wish to make the barge more
sustainable in the future, it can also accommodate an AKVA

Reliable supplier

AKVA group currently boasts a plethora of well-known and
widely trusted brand names, with their line of products including
a vast array of aquaculture solutions including feed barges, steel
and plastic pens, feed systems, nets, net cleaning, underwater
lights, feed cameras etc.
Eidsfjord Sjøfarm, an aquaculture company which is currently
experiencing a purple patch of its own in terms of growth,
continue to keep a close eye on the most recent technological
developments in the industry.
In recent years, Eidsfjord Sjøfarm has invested in a number of
new feed barges and moved into modern facilities at Sortland,
Northern Norway.
Making up the aquaculture company in the Holmøy Group,
Eidsfjord Sjøfarm has a total of 35 employees and 16.5 salmon
licenses that are distributed across locations in Nordland and
Troms in Northern Norway. It also have an administration and
growth centre that is located in Sortland, Norway.
Partnering with AKVA group will allow Eidsfjord Sjøfarm to
keep its focus trained on fine tuning operations, whilst sharing the
technical burden with AKVA Group, who come fully equipped

Hybrid battery pack. Owing to the fact that this feed barge is
remotely controlled, it only has a small control room with a
kitchenette. So although it’s not luxurious by any stretch of the
imagination, what this barge does offer is adequate for the role
for which it is designed.
“We are proud to be able to deliver innovative products in close
collaboration with our customers. Eidsfjord Sjøfarm had locationspecific needs and together we found the right solution. We would
like to thank Eidsfjord Sjøfarm for a good collaboration,” says
Hans-Øyvind Sagen, Sales Director AKVA group Nordic.
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LET’S GROW TOGETHER

IMPROVED FRY FEED RECIPE
FOR AN EVEN BETTER START!
Fry feeds from Aller Aqua have been
boosted with essential nutrients to
improve health and development of fry
and lead to:
• Fast growth
• Low mortality and uniform fish stock
• Optimal water quality
Contact us to hear about the trial results.

WWW.ALLER-AQUA.COM

Compressors

made for aquaculture
M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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Automatic feeding systems
Automatic feeding systems for land-based aquaculture and sea farms
by Andrew Wilkinson, International Aquafeed
If you have ever considered whether you need an automatic
feeding system in your fish farm, then this article is definitely
for you. If the answer to this question is YES, then the next
question is quite possibly, which type of system are you going
to choose?
As you have probably already studied the different options
offered across the market, this article will focus on Fish
Farm Feeder’s (FFF) centralised, pneumatic, automatic and
customised aquaculture feeding systems.
First, in order for your fish farm’s automation to be both
efficient and cost effective, the automatic fish farm feeders must
be located in a centralised position that is equally distant from all
the fish farm’s tanks.
This single measure saves on the installation of unnecessary
pipes and consumption of electricity.
In theory, concentrating the feed in one machine should mean
much greater robustness and reliability of the feeding process in
your fish farm.
It is also worth bearing in mind that FFF’s systems use the
air from a compressor or blower to convey the feed from the
silos to the tanks or cages. This feature offers fish farmers yet

further reassurance as systems with applied pneumatic conveying
technology are widely considered to cause the least damaging to
the feed itself.
FFF also use specifically configured computer software to
actuate a customised Feeding Plan (with programmed doses
and hours) and an automaton or PLC (Programmable Logic
Controller) to drive and control all the electrical and mechanical
equipment that makes up the feeder.
This degree of automation in the programming allows the
implementation of unattended feeding, allowing for a reduction in
labour costs.

Customising the selector, silos, dispensers and blower

The equipment required to fully automate feeding at a fish farm
is very extensive.
In order to correctly size an automated feeding system for
aquaculture, the following factors need to be considered in order
for the system to be fit for purpose.
The first of these considerations is the number of tanks or
feeding points that are required, as each point will require a high
density polyethylene pipe in order to connect the feeder to the
tank. The maximum quantity in grams per tank and day will also
need to be established in order to prevent the usual array of issues
commonly associated with either underfeeding or overfeeding
from occurring.
By indicating the number of pellets and the different sizes
required, the feeder can then be specifically configured to meet
the needs of the particular farm.
These needs can be further met by also establishing the
maximum distance in metres from the feeder to the tank located
furthest from the feeder and the maximum estimated consumption
per day in the fish farm.
Fish Farm Feeder also suggest that ascertaining the number
of hours that the fish can eat and be fed during, as well as the
maximum number of doses that are required distributed per tank
and per day can be delivered, will ensure that your operation
remains effective and profitable.
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Data and automation

Aquaculture feeding systems must be sized not only according
to feeding criteria, but also according to the systems intended
final application.
For example, during the hatchery, pre-growing and on-growing
stages in aquaculture, each stage has its own requirements and
feeding needs. These variations therefore do not allow for a
single feeder design that caters for the very specific needs for all
of these feeding stages.
By adhering to their own standards and guidelines, as well as
industry specific legislation, Fish Farm Feeder aim to design a
feeder for a fish farm that is tailored for each fish farm’s needs.

In a hatchery for example, micro diets can go from 150 microns
to 1000 microns, with doses that can go from two grams up to
100 grams each.
Then, in the pre-growing phase, the pellets can range from 1mm
to 4mm. The indicative minimum dose size in this instance is 100
grams, with the maximum being set at 10 times the minimum.
Then, in the on-growing phase, the pellets can be of any size
from 5mm and over, with indicative dose size of 500 grams and
maximum of 10 times the minimum.
The maximum recommended feeding distances in land-based
aquaculture will be around 400 metres, with the possibility of up
to 800 metres at sea.
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Innovations this month
December 2020
This month, the International Aquafeed
team examine some of the best
innovations in sensor technology, pens,
submersible ROVs and fish counters.

Oceanbotics’ SRV-8
Operating in complex environments presents challenges, but the SRV8 makes it easy.
With RJE’s exclusive eight thruster dynamic vector control (DVC)
and advanced programming, the SRV-8 is easily manipulated in
most current conditions and underwater environments. This batteryoperated ROV gives you up to six hours of mission time on a single
charge and is depth rated at 305 metres, giving you the confidence
you need to accomplish any task.
Learning to fly the SRV-8 underwater drone is simple and takes three
minutes or less to set-up and deploy. The standard Xbox joystick
controller allows for intuitive operation for any marine professional.
www.oceanbotics.com

Triton 450 Pen
The perfect pen for high
energy environments! The
Triton 450 system is based
on a tried and tested pipe
floatation ring of 450mm
diameter, covering pen
sizes from 100-180 metres.
Being all engineered in
plastic they are extremely
low maintenance
and boast a very long
lifespan. In higher energy
sites, Triton 450 provides safety for people and stock.
The Triton 450 is manufactured utilising the security and safety
of Gael Force’s proven three-ring system, normally configured
in a two-ring format. Pen manufacture utilises butt fusion and
electrofusion processing and control. The flexible yet robust and
durable polyethylene structure is built for challenging environments.
www.gaelforceaquaculture.com

SmartFlight 2.0
SeaBotix SmartFlight 2.0, powered by GreenSea, delivers the latest
capabilities in semi-autonomous navigation for advanced ROV
vehicle controls.
As subsea work becomes increasingly more complex,
improvements in technology enable stable, fly-by-wire vehicle
performance. SmartFlight 2.0 provides the operator with station
keeping, dynamic positioning, and supervised autonomy
capabilities to enable tasks previously done by larger, more costly
ROVs.
SmartFlight 2.0 is an inertial navigation and advanced vehicle
control system for operating ROVs with supervised autonomy
through an easy-to-use interface.
It provides exceptional vehicle stability and manoeuvrability,
allowing operators to focus on their mission rather than the vehicle.
Operators can plan, execute, and repeat missions while fully
integrated data is logged, timestamped, and georeferenced.
Data collection is consistent, even across multiple operators. One
cohesive user interface displays all vehicle information on the
topside computer screen including navigation, mission planning,
sonar and video..
www.teledynemarine.com

Do you have a product that you would like to see in our pages?
Send products for consideration to
peterp@perendale.co.uk

Thermolicer
The Thermolicer by Scale AQ is a machine for commercial scale dip or
bath treatment of fish.
A sudden rise in water temperature is a well-known method of killing
lice. The Thermolicer is developed to be able to bathe the fish in
temperate water for a short period.
In practice, the Thermolicer is a water trap where the fish are
constantly moving in the tube. This ensures that the fish do not come
into contact with moving parts or are given space to accelerate and
possibly hit a wall or an edge during the process.
The fish are crowded and pumped into the machine where it
passes through the processing loop in 25–30 seconds. The treatment
water holds 28–34°C, depending on ambient sea temperature. The
treatment water is filtered, aerated, oxygenated and reused in the
system.
www.scaleaq.com
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STRONG ENOUGH
TO FACE EVERYTHING!

SR-1601 Fish Counter
The SR-1601 Fish Counter is a 16-channel counter designed for counting
hatchery fry, migrating smolt, fish eggs, emergent shrimp, and other
macro-organisms.
The SR-1601 simultaneously monitors all sixteen tunnels for fish movements,
giving individual counts for each tunnel. In order to be counted, macroorganisms pass through a counting tunnel and are tallied on a 16-digit
display. The system easily tallies ten counts-per-second-per-channel,
giving 576,000 counts-per-hour.
The SR-1601 uses multiple counting tunnels that are separate
potentiometric bridges. The passage of fish or eggs through each tunnel
causes corresponding water conductivity changes. With a proper
tunnel-size to fish-size ratio,
count accuracy is typically
better than 98 percent. For
best counting accuracy,
tunnel diameters should
not be more than onehalf the length of the fish
to be counted. These are
counted by the SR-1601
and displayed on separate
LCDs.
www.smith-root.com

ProODO Optical Dissolved Oxygen
Instrument
The YSI ProODO and ProSolo
dissolved oxygen meters utilise
ODO® technology, an optical-based
sensor, to measure dissolved oxygen.
Optical-based sensors drift less than
membrane-covered sensors and are
capable of holding their calibration
for several months.
In addition, ODO sensors require
less maintenance, as there are
no membranes to change and
no electrodes to polish. ODO is a
non-consumptive technology oxygen is not consumed during the
measurement. Therefore, no stirring is
required for accurate measurements,
resulting in accurate data collection
every time.
www.ysi.com

Leiber® Beta-S –
β-glucans for:

Sparos FiT
The Sparos Fit Feeding Tables solution applies validated scientific models
to simulate a given species’ energy and protein requirements.
For the farmer, FiT has the flexibility to optimise feeding according to their
own conditions and target growth, not necessarily the optimum growth
obtained in a trial conducted at a lab or another farm.
For feed producers, the solution enables accurate construction of feeding
tables for your feed brands that satisfy the species requirements for
optimum growth or tailored for your clients’ farm growth curves.
A variety of plans are available for the software, depending on the
number of features required. The standard pack provides users with
access to four feeding tables and four user-defined feeds, whilst the Pro
pack offers 24 feeding tables and 12 user-defined feeds. Upon request,
custom packages can also be produced..
www.sparos.pt

Improvement of the cellular &
humoral defence mechanisms
Support of immunological
competence in larval &
juvenile stages
Improvement of feed conversion

leibergmbh.de
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BURBOT LOTA LOTA

EXPERT TOPIC

Burbot Lota Lota

by Ben Roderick
BSc. Master’s
Degree student in
Aquaculture, Harper
Adams University,
England

The burbot is a mild
yet subtly sweet
flavoured white
fish that closely
resembles both
haddock and cod.
With a white flakey
texture that is both
firm and buttery,
burbot is often
referred to as “poor
man’s lobster” and
is excellent either
boiled or steamed,
with some even
believing that it has
a similar taste to
American lobster.

W
phases.

ith the burbot apparently offering so many qualities, if
produced correctly, could the fish become popular within a
resurgent UK RAS aquaculture sector?
Well this article will examine current and historical
research, before then examining the feasibility of intensively
farming burbot for the UK consumer market. Using the latest
scientific findings and technological developments, this report
will also present optimal production performance conditions
for a hypothetical aquaculture system across all growth

Aquaculture candidate species: burbot

Historically speaking, Burbot Lota lota is a functionally extirpated fish species native to eastwardflowing lentic and lotic United Kingdom (UK) water systems (Cohen et al., 1990; Worthington et al.,
2010a). Investigations into prior geographical distribution show that the species were isolated to 42
likely indigenous waterways ranging from the River Skerne in County Durham to the River Blyth in
Suffolk, with the last recorded catch dating back to 1969 (Worthington et al., 2011a).
Burbot and northern pike Esox lucius are the only two known freshwater fish species that exhibit
circumpolar distribution, with each documented as prevalent throughout Northern Europe, Eurasia,
and North America (Stapanian et al., 2010). Despite this pervasiveness, wild burbot stocks are under
pressure in several populations, including the UK, Flanders (Belgium) and Idaho (USA).
Although the exact causative agents for this decline have not been formally identified, it is
acknowledged that anthropogenic disturbances such as pollution, habitat fragmentation, exploitation,
and the introduction of invasive species are likely contributing factors (Stapanian et al., 2010).
Consequently, reintroduction and population persistence programmes have seen recent scientific
attention directed at burbot aquaculture.
Burbot are the only freshwater gadiform (cod-like) genus (see Figure 1) (Cohen et al., 1990) and
have been characterised as a species with commercial potential in Europe due to high fecundity
and efficient growth at low water temperatures. Hofmann and Fischer (2002) found that they grow
efficaciously within a temperature range of 10°C to 16°C indicating suitability with UK seasonality
and annual surface water temperatures, typically ranging from 8°C and 16°C. This thermal
compatibility lends itself to extensive or semi-intensive aquaculture systems.
However, intensive production systems such as recirculation aquaculture systems (RAS) could
also benefit from this temperate climate during year-round production cycles, requiring minimal
thermal regulation to maintain optimal production. Intensive RAS systems also offer greater control
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over production parameters resulting in improved survival rates,
feed conversion ratios (FCR), specific growth rate (SGR) and
therefore production output.
Based on an economic burbot production cycle of 1.5 to 2.5
years, a target final fish weight of 500g could provide a range of
marketable products: clean, low fat, white fish flesh; liver mass
greater than Atlantic cod; and large quantities of roe (Mitrovich
2013).

Aquaculture production phases

Aquaculture production systems can be separated into
distinctive growth phases: broodstock management and
spawning; larval development; and fingerling grow-out
(Swann, 1992). Each phase demands specific conditions for
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10

CHINESE RIVER CRAB

optimal production output, attentive husbandry techniques
and appropriate feeding regimes to ensure high survival rates,
optimum growth and feed utilisation.
Burbot aquaculture is limited in terms of industrialised
production and rearing technology, however, the research that is
available indicates that RAS technology could provide sufficient
means to control water chemistry, temperature, photoperiod,
feeding and grading (Badiola et al., 2012).
Where no commercialised practices have been established,
comparisons with more commonly farmed gadiform species
(Atlantic cod Gadus morhua) indicate conformity of burbot larval
development and juvenile stages, while variations in ontogeny
have been identified primarily in response to environmental
conditions (Kupren et al., 2014). As such, it is suggested existing
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practices used for species similar to burbot are relevant and
transferable where burbot-specific systems and processes have
not already been investigated.

Broodstock management and spawning

Commercial-scale aquaculture depends on the availability of
high-quality larvae, typically reared under controlled conditions
(Kucharczyk et al., 2018). At the time of writing, the UK has
no active burbot hatchery operation with the closest source of
eggs or live young being from research facilities in Europe,
such as Aquaculture Station Niederbayern, Germany. Sourcing
autochthon broodstock shows little promise due to an extirpated
UK burbot population and as a result impede phylogenetic
studies.
To ensure genetic integrity, selecting broodstock from the
closest genetic lineage would be appropriate for UK burbot
aquaculture (Worthington et al., 2011b) as well as geographically
(western European – see figure 2) and environmentally (riverine)
similar populations e.g. Western Europe; France, Germany,
Denmark, Belgium, Netherlands, Switzerland (Van Houdt et al.,
2003).
From a commercial perspective, an on-site hatchery with
genetically appropriate broodstock would be advantageous for
efficient and consistent larvae production. This capability could
also support and contribute stock for future reintroduction and/
or restocking efforts within the UK (Worthington et al., 2010)
and further afield, offering economic diversity and a potential
secondary revenue stream for burbot aquaculture.
After the first hatch has been observed, a gentle increase in
temperature to 6°C can further reduce the hatching period,
resulting in greater hatching uniformity and consequently
reducing grading demand throughout the production process as
Vught et al., 2008. This temperature increase should not exceed
9°C as at this temperature detrimental embryo development has
been observed, in turn impacting later growth stages (Kainz
and Gollmann, 1996). Subsequently, improving spawning and
hatching uniformity has clear operational benefits and should be
carefully managed to prioritise larval survival and homogeneity
in a commercial hatchery environment.

Larviculture

Burbot larvae are one of the smallest larvae of the freshwater
species measuring only 4mm in length (figure 3) at 0 days
post hatch (dph). At this size they are inherently vulnerable,
necessitating careful attention to water chemistry, temperature,
feeding and husbandry to ensure high survival rates and
consistent larval development (Palińska‐Żarska et al., 2014b).
At early stages of growth (0-5 dph) it is suggested that tank
depths do not exceed 10cm to reduce the energetic burdon of fish
surfacing to ‘gulp’ air during swim-bladder inflation.
Swim-bladder inflation at 8dph is a key morphological stage
in larval development and precedes first exogenous feeding on
live prey (zooplankton). By 13dph burbot larvae have developed
adequate gastrointestinal machinery to assimilate fine particulate
feed (FPF) while nutritious endogenous material remains within
the incompletely absorbed yolk sac (Kupren et al., 2014).
Hence, weaning onto a lower-cost FPF should be programmed
as early as possible to reduce production costs whilst ensuring
high survivial rates for later production stages and without
compromising larval development. Palińska‐Żarska et al.
(2014a) advise that weaning from expensive live-prey onto
compound feeds is possible from around 54dph, or when larva
reach 26mm TL and 0.2g wet weight.
Feed rejection when transitioning from live feed to FPF can

Table: Outline larval feeding and weaning regime:
Live Feed Per Larva based on >2% bodyweight
Assumed stocking density <200 larvae l-1
*Fine Particle Feed (FPF) 200–300μm
Larval Feed

Algae

Days Post
Hatch

Live Feed
per Larva

Surface Water
Temperature
(°C)

Photoperiod
light:dark
(hours)

0

0

12

24:0

Rotifers

1-7

40

12

24:0

Artemia

7-28

80

12-16

24:0

Artemia

28-42

160

12-16

24:0

Artemia

42-56

320

12-16

24:0

Artemia & FPF*

56-70

320

12-16

24:0

70+

0

12-16

12:12

FPF*

cause high mortality as a result of starvation, high rates of
cannibalism and increased sensitivity to diseases (Lahnsteiner and
Kletzl, 2017). Heterogeneity of fish size also causes accelerated
cannibalism at the stage of feed transitioning (Jensen et al., 2011),
accordingly, prior to metamorphosis and weaning it is highly
recommended that grading takes place to reduce cannibalistic
mortalities and improve production homogeneity.
Barron et al., 2013a found that grading yielded exceptional
survival rates compared with control data, 93.3% and 59.3%
respectively, although grading resilience was not discussed.
Palińska‐Żarska et al. (2014a) and Trabelsi et al. (2011) also
suggest cannibalism can be minimised when feed availability is
optimal, for example continuous feeding at a minimum of 2%
bodyweight per day. Therefore, by ensuring coherence between
weaning, grading, and feeding regimes, cannibalism could be
minimised and larval productivity can be optimised.
Additional husbandry practices such as water chemistry
parameters and photoperiod can also have a significant impact on
burbot larviculture productivity. Rekecki et al. (2016) discovered
that dissolved CO2 levels higher than 20mgL-1 inhibit normal
larval development and increase mortality rates (5-10% per day).
Wocher et al. (2012) discuss appropriate lighting regimes and
compare constant-light conditions (24h light : 0h dark) with an
oscillating photoperiod (12h light : 12h dark) where constant
lighting was demonstrated to improve specific growth rate (SGR)
and survival rates of burbot larvae. Table 2 amalgamates the
findings from the literature currently available and outlines an
indicative production plan for commercial-scale larviculture.
The evident irregularity suggests that further research is
required to establish optimal economic ranges of stocking
densities for commercial larviculture and to positively identify
optimal husbandry procedures, especially where multiple
variables are combined.
In summary, hatchery processes as they are currently understood
present relatively high rates of survival and productivity that have
scope for further improvements should burbot be taken forward
as a commercial aquaculture candidate species.

Fingerling and grow-out feeding regime

As can be expected in early investigations into novel production
species, scientific data focussing on the grow-out phase of
production can be scarce. Subsequently, drawing from similar
established aquaculture species with comparable developmental,
habitual or physiological characteristics to burbot may provide
insight into recommended production processes for burbot growout.
Due to their benthic nature as maturing fish, the stocking
density unit kgm-2 usually applied to flatfish is more appropriate

54 | December 2020 - International Aquafeed

EXPERT TOPIC
than kgm-3 for burbot (Wocher et al., 2011).
Rearing tank footprint is therefore directly
correlated to production capacity. Accordingly,
optimal tank design should consider a large base
surface area and relatively shallow depth to
minimise water volume.
Similarly to Senegalese sole Solea senegalensis
and halibut Hippoglossus hippoglossus, Wocher et
al. (2011) found that for burbot reared in stocking
densities up to 18 kgm−2 no evident effects on
growth and size heterogeneity were detected. Higher
stocking densities in a production environment
generate increased feeding activity as a result of
competitive feeding, however, for burbot feed intake
does not noticeably increase (Wocher et al., 2011)
resulting in poorer FCR.
Burbot exhibit high feed intake capacity of around 30 per cent
body mass with highest feed intake observed during the first
two-night hours for adult burbot (Hofmann and Fischer, 2003).
A preference for nocturnal feeding has also been identified as
periodic and opportunistic by Wocher et al. (2011) and should
be reflected in a feeding regime. As demonstrated in burbot
larviculture, low feed availability is linked to cannibalism.

Several challenges

Contemporary burbot aquaculture presents a relatively high-risk
venture with underdeveloped processes and husbandry incurring
inefficient or sub-optimal production. Most notably, future
intensification of burbot aquaculture faces several challenges:
economising the larval growth phase; overcoming demanding
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ENGINEER,
MANUFACTURE
AND BUILD
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CEREAL PROCESSING
INDUSTRY

SALMON

Fig 2. Rearing of burbot
to full size in closed
systems (RAS) is a
feasible option in the UK
Source: University of
Idaho, USA

weaning procedures; and automating regular grading to prevent
cannibalism.
Mitigating these factors could be achieved utilising processes
and technology already developed for other aquaculture species,
although the need for technologies specific to burbot aquaculture
should not be disregarded.
Considering there is currently limited demand in the UK and
doubtful export market, burbot aquaculture would need to be
assessed assuming a niche market, exploiting mid-high value fish
products where there is limited supply (Engelsen et al., 2004).
Capitalising on all primary fish products (flesh, liver and roe) as
well as co-benefits, such as offering contributions to restocking
programmes, may improve economic feasibility, providing there
is sufficient demand.
References available on: www.aquafeed.co.uk
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Status updates for industry events amidst global effects of COVID-19
2021

February

9-11
AFIA Purchasing and Ingredient
Suppliers Conference 2021
Florida, USA
www.afia.org

9-12
Eurotier 2020
Hanover, Germany
www.eurotier.com
17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show

2021

25-3
Interpack 2021
Düsseldorf, Germany
www.interpack.com
2021

2021

10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
POSTPONED TO 22-24 SEPTEMBER
2021
22-25
Latin American & Caribbean
Aquaculture 2021
Guayaquil, Ecuador
www.was.org/meeting/code/
lacqua20

☑

TBA
Aquaculture New Zealand
Conference 2021
Blenheim, New Zealand
www.aquaculture.org.nz

May
26-28
Livestock Philippines 2021
Pasay City, Philippines
www.livestockphilippines.com

2021

June
10-12
VIV Turkey 2021
Istanbul, Turkey
www.viv.net

10-11
Aquafeed Extrusion
ONLINE EVENT
http://bit.ly/aqex20bangkok
The 5th Annual Aqua Feed Extrusion Conference coorganized by VIV, International Aquafeed and Fish Farming
Technology magazine and Dr Mian Riaz of Texas A&M
University is once again taking place on March 10-11, 2021.
The conference will be hosted as a LIVE online event over
the course of two days.
This rendition of the conference will specialise in
extrusion and the related equipment for aquatic feeds.
The two-day conference will feature a variety of industry
expert speakers
delivering innovative presentations on how users can
make the best use of their extrusion machinery and aqua
feed systems.
There are few speaking slots still available. Interested
companies can email to Dr Mian Riaz (mnriaz@tamu.edu)
regarding the opportunity to speak at this conference. For
sponsorship opportunities, companies can email Tuti Tan
(tutit@perendale.co.uk).

September
TBA
Taiwan International Fisheries
and Seafood Show 2021
Taiwan
www.taiwanfishery.com

21-23
Aqua Expo 2021
Guayaquil, Ecuador
www.aquaexpoguayaquil
.cna-ecuador.com

March
3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl

2021

April
12-15
Aquaculture Europe 2020
www.aquaeas.eu
EVENT NOW ONLINE

21-24
Aquaculture America 2021
Texas, USA
www.was.org/meeting

26-28
Hanoi Livestock 2021
Hanoi, Vietnam
www.hanoilivestock.com

2021

7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org

14-18
World Aquaculture 2020
Singapore
www.was.org

14-17
SPACE 2021
Rennes, France
http://uk.space.fr

23-25
Indo Livestock 2021
Jakarta, Indonesia
www.indolivestock.com

15-17
VIV Qingdao 2021
Qingdao, China
www.vivchina.nl

July

22-24
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl

21-23
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com

26–29
WAS North America &
Aquaculture Canada 2021
St John’s, Newfoundland, Canada
www.was.org

21-23
ILDEX Vietnam 2021
Vietnam
www.ildex-vietnam.com
2021

August

2021

5-8
Aquaculture Europe 2021
Madeira, Portugal
www.aquaeas.org

11-14
Aquaculture America 2021
San Antonio, Texas, USA
www.was.org
24-26
Livestock Malaysia 2021
Malacca, Malaysia
www.livestockmalaysia.com
24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no
☑ See The International Aquafeed team at this event
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October

13-15
Vietstock 2021
Ho Chi Minh, Vietnam
www.vietstock.org
2021

November
11-13
Livestock Taiwan 2021
Taipei, Taiwan
www.livestocktaiwan.com
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EuroTier and EnergyDecentral 2021 to go digital
In view of the continuing uncertain international situation due to
the global COVID-19 pandemic, EuroTier, the world’s leading
trade fair for animal production, and EnergyDecentral, the
international trade fair for innovative energy supply, will only
take place in a digital capacity from February 9 - 12, 2021.
The decision for the trade fair not to take place physically in
the German city of Hanover was reached by the DLG (Deutsche
Landwirtschafts-Gesellschaft - German Agricultural Society).
As the organiser of the two leading trade fairs, the decision was
reached by DLG following extensive meetings with industry
representatives, their advisory board and their partners.
The “EuroTier / EnergyDecentral digital” events offer
exhibitors an extensive range of features with a range of digital
business packages that afford maximum flexibility, while offering
visitors an extensive technical program and attractive networking
opportunities. For 2021, the DLG will also offer additional events
and trade fairs on all aspects of the topics of animal husbandry
and decentralised energy supply.
“The increasing number of corona cases worldwide and the
related restrictive travel guidelines for both exhibitors and visitors
require flexible business solutions and information services, like
those offered by the ‘EuroTier/EnergyDecentral digital’ events,”
explained Dr Reinhard Grandke, CEO of the DLG.
“Our digital trade fairs are both international business platforms
and expert networks for the current issues of the animal
production and energy sectors”.
With digital company profiles, live events including chat and
meeting functions, “EuroTier/EnergyDecentral Digital” will offer

a broad range of communication and interaction opportunities for
exhibitors and visitors alike. The digital technical program with
DLG Spotlights on the key trade fair topics of energy, emission
control and direct farm sales, as well as live discussions from the
DLG Studio provide the perfect setting for planning investments.
“For the DLG, it’s important to make the entry into the digital
world of EuroTier and EnergyDecentral as easy as possible.
“Therefore, we’ve put together three different exhibition
packages for our exhibitors that can be tailored individually and
expanded according to your needs. Participation in the technical
program and additional advertising options complete the range of
services, which is equally attractive for national and international
exhibitors.
“We offer maximum reach and flexibility for addressing visitors
as well as transparent and secure investment planning,” said Dr
Karl Schlösser, Project Manager of EuroTier, emphasising the
advantages for the exhibiting companies.
The same applies for the visitors of the digital platform. After
a one-time online registration, visitors can obtain information on
the products and services of the exhibitors, contact them directly
and actively participate in numerous events and discussions of the
technical program.
“We therefore offer visitors a simple way to specifically contact
the appropriate contacts within the exhibiting company and to
plan investments with them,” said Dr Schlösser.
www.eurotier.com
www.energy-decentral.com

Additional German Agricultural Society
Events to Look Forward to in 2021
Other than EuroTier and
EnergyDecentral 2021, The Deutsche
Landwirtschafts-Gesellschaft - German
Agricultural Society (DLG) network
are also planning to hold a selection of
additional national and international
trade fairs and industry events for the
animal production and decentralised
energy supply sectors in 2021, as both
outdoor and indoor events with a safe
business concept.
These events include:
• agra 2021: The leading agricultural
exhibition for Central Germany will
take place in Leipzig from 22-25 April,
2021 and will offer an information and

exhibition program for livestock holders.
• DLG-Feldtage 2021: The meeting point
for crop professionals will take place
from June 8-10, 2021 in Erwitte (East
Westphalia) on around 45 hectares
of exhibition grounds and will offer
numerous advantages of an outdoor
event in a region of Germany that is
heavily influenced by animal husbandry.
• Agritechnica 2021: The world’s leading
trade fair for agricultural machinery will
take place from 14-20 November, 2021,
and will offer livestock holders a large
number of exhibition and information
services.
• BIOGAS Convention & Trade

Fair: Together with the professional
association Fachverband Biogas, the
DLG will organise the world’s largest
international biogas trade fair will be
held in the famous German city of
Nuremberg, from 7-9 December, 2021.
The trade fair will offers a complete
market overview of this specialised
industry. This conference will feature
the German Biogas Association’s
impressive international technical
programme.
• International trade fairs and
conferences: Together with partners,
the DLG will provide information
on topics and requirements of animal
husbandry in the respective agricultural
regions during numerous trade fairs and
events, and offers exhibitors and visitors
tailored-made business platforms.
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THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

MOSCOW
UTRECHT
QINGDAO
ISTANBUL
ABU DHABI
MUMBAI
BANGKOK
NAIROBI
KIGALI

HO CHI MINH
JAKARTA

*NEW
DATES
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 25-27

VIV ASIA 2021*
BANGKOK | SEPTEMBER 22-24

VIV TURKEY 2021
ISTANBUL | JUNE 10-12

VIV MEA 2021
ABU DHABI | NOVEMBER 22-24

ILDEX VIETNAM 2021*
VIETNAM | JULY 21-23

ILDEX INDONESIA 2021*

POULTRY AFRICA 2021
KIGALI | SEPTEMBER 1-2
VIV QINGDAO 2021
QINGDAO | SEPTEMBER 15-17
MEAT PRO ASIA 2021*
BANGKOK | SEPTEMBER 22-24

JAKARTA | NOVEMBER 24-26
VICTAM AND ANIMAL HEALTH
AND NUTRITION ASIA 2022
BANGKOK | JANUARY 18-20
VIV EUROPE 2022
UTRECHT | MAY 31-2 JUNE

Organized by
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Taiwan’s Agri-Tech Expo 2020 hybrid trade show brings together its
Asia community
Aquaculture Taiwan Expo & Forum
and Livestock Taiwan Expo & Forum
were both held concurrently with the
fourth edition of Asia Agri-Tech Expo
& Forum, Taiwan’s ‘the-one-andonly’ international agricultural trade
event, concluded its three-day run
from November 5-7, 2020 at the Taipei
Nangang Exhibition Centre Hall 1.
Once again, the show reaffirmed its
role as one of the Asia’s most important
gateway to the Asia agricultural and
aquaculture markets, attracted 155
exhibitors for in-person exhibition and
8382 professional visitors from over 18
countries and regions.
Due to travel restrictions, Asia AgriTech launched its first online exhibition
which was held concurrently and
alongside the in-person exhibition.
The online exhibition hosted 128
exhibitors from nine countries and
regions who were presented their innovative products and
services online, this attracted 970 professional visitors from 38
countries and regions.
The organisers commented, “The online exhibition has proved
the success of the ‘online and offline’ formula by offering brandnew updates, avant-garde industrial solutions and innovative
content to revitalise agricultural and aquaculture industry under
this tough period.”
The event saw 27 professional conferences and seminars
featuring smart agriculture, biosecurity, animal health and circular

economy, attracting an audience of more
than 1200 people.
A joint international forum, The Practice
and Benefits of Circular Agriculture in
Waste Reducing and Recycling, organised
by The Asia Pacific Food and Fertiliser
Technology Center (FFTC) together with
Livestock Research Institute (TLRI) and
co-organised by Informa Markets Asia
Ltd, Taiwan Branch, attracted more than
300 people both online and offline.
Ms Sabine Liu, the General Manager
of Informa Markets Taiwan Branch
stated, “Asia Agri-Tech Expo is the only
one hybrid trade show after pandemic
outbreak for the whole Asian agricultural
market, quantity and quality of visitor
exceeded industry and exhibitors’
expectation.
“Taiwan was removed from the foot
and mouth disease list this year and
Taiwan government decided to invest
US$333 million to revitalise its pig industry, which also
attracted industry leading brands, such as Cargill, Skiold,
Buhler, Korea Feed Ingredient Association, Taiwan Fertilizer,
Tatung, US Soybean Export Council, Everlight and more to
get together to present their innovative products.”
The fifth edition of Asia Agri-Tech Expo & Forum is to
take place at Taipei Nangang Exhibition Center, Hall 1 from
November 11-13, 2021. According to Informa Markets in Taiwan,
at the close of the 2020 trade show, more than 1200sqm were
booked by exhibitors for the 2021 Edition.

30th Annual Practical Short Course on Feeds
& Petfood Extrusion
As several events continue to be
postponed, moved online or cancelled
altogether as a result of COVID-19
concerns in the United States, Texas
A&M University (TAMU) has announced
its 30th Annual Practical Short Course on
Feeds & Petfood Extrusion, will be held
live online from February 1-5, 2021.
A one-week Practical Short Course will
be presented at Texas A&M University
by staff, industry representatives and
consultants.
The program will cover information

on different extrusion systems such as
the dry extruder, the expander, single
and twin-screw extruders, designing
new feedmills and selecting conveying,
drying, grinding, conditioning and feed
mixing equipment.
Current practices for production of
petfoods, preparing full-fat soy meal;
recycling by-products and secondary
resources; spraying and coating fats,
digests and preservatives; use of
encapsulated ingredients and preparation
of premixes are reviewed.

Reservations are accepted on a firstcome basis. For more information,
programs and application forms, contact:
Mian N. Riaz, Ph.D, CFS
Holder of the Professorship in Food
Diversity
Food Science and Technology Dept.
Professional & Continuing Education
Texas A&M Engineering Experiment
Station (TEES)
Extrusion Technology Program
Texas A&M University
College Station, TX 77843
Tel: 979-845-2774; E-mail: mnriaz@
tamu.edu
https://teesedge.tamu.edu/extrusion/
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Puerto Montt ∞ Chile
3 al 5 de Marzo 2021
En nombre de todo el equipo que hace posible este proyecto,
sabemos que estos son tiempos difíciles, pero estamos seguros de que habrá
un período de recuperación en el que la industria podrá reunirse nuevamente.

¡NOS VEMOS EN AQUASUR!

www.aqua-sur.cl

Más información: info@aqua-sur
MEDIA PARTNERS:

PATROCINADORES:

AUSPICIADOR
SALÓN PLENARIO:
ORGANIZA:

MEDIO OFICIAL:

Conveyors
Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)

A-MECS Corp.
+822 20512651
www.a-mecs.kr

Adifo NV
+32 50 303 211
www.adifo.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

IMAQUA
+32 92 64 73 38
www.imaqua.eu

IDAH
+866 39 902701
www.idah.com
Insta-Pro International
+1 515 254 1260
www.insta-pro.com
Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

FAMSUN
+86 514 85828888
www.famsungroup.com

Laboratorio Avi-Mex S.A. de C.V
+55 54450460 Ext. 1105
www.avimex.com.mx

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

R-Biopharm
+44 141 945 2924
www.r-biopharm.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

FrigorTec GmbH
+49 7520 91482-0
www.frigortec.com

Romer Labs
+43 2272 6153310
www.romerlabs.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Amino acids
Evonik
+49 618 1596785
www.evonik.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

Bulk storage

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Feed and ingredients
Adisseo
+ 33 1 46 74 70 00
www.adisseo.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

Aller Aqua
+45 70 22 19 10
www.aller-aqua.com

Drum filters
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Alltech
+44 1780 764512
w: www.alltech.com

Elevator buckets

Silo Construction & Engineering
+32 51723128
www.sce.be

Alapala
+90 212 465 60 40
www.alapala.com

Silos Cordoba
+34 957 325 165
www.siloscordoba.com

Tapco Inc
+1 314 739 9191
www.tapcoinc.com

Westeel
+1 204 233 7133
www.westeel.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Consergra s.l
+34 938 772207
www.consergra.com

Analysis

TSC Silos
+31 543 473979
www.tsc-silos.com

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Coolers & driers

Phibro
+972 4 629 1833
www.phibro-aqua.com

Symaga
+34 91 726 43 04
www.symaga.com

Brabender
+49 203 7788 0
www.brabender.com

Inteqnion
+31 543 49 44 66
www.inteqnion.com

Amandus Kahl
+49 40 727 710
www.akahl.de

Croston Engineering
+44 1829 741119
www.croston-engineering.co.uk

Andritz
+45 72 160300
www.andritz.com

Computer software

Liptosa
+34 902 157711
www.liptosa.com

Chief Industries UK Ltd
+44 1621 868944
www.chief.co.uk

Amandus Kahl
+49 40 727 710
www.akahl.de

Satake
+81 82 420 8560
www.satake-group.com

Additives
Evonik
+49 618 1596785
www.evonik.com

Almex
+31 575 572666
www.almex.nl

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

ExtruTech Inc
+1 785 284 2153
www.extru-techinc.com

Extruders

Colour sorters

Aerators

Air products

Equipment for sale
Vigan Enginnering
+32 67 89 50 41
www.vigan.com

Jefo
+1 450 799 2000
www.jefo.com
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr
Biorigin
www.biorigin.net

Elevator & conveyor components
4B Braime
+44 113 246 1800
www.go4b.com

Enzymes

Skretting
+ 47 51 88 00 10
www.skretting.com

Feed Mill
JEFO
+1 450 799 2000
www.jefo.com
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Van Aarsen International
+31 475 579 444
www.aarsen.com

Fish counters

Pellet binders
Borregaard
+47 69 11 80 00
www.borregaard.com

Calitri
+ 32 497 46 19 82
www.calitri-technology.com
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Pellet mill
PTN
+31 73 54 984 72
www.ptn.nl

Fish Graders
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Fish pumps

Roller mill - vertical

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Second hand equipment
Sanderson Weatherall
+44 161 259 7054
www.sw.co.uk

Silos
FAMSUN
+86 514 85828888
www.famsungroup.com

Plants
Amandus Kahl
+49 40 727 710
www.akahl.de

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Andritz
+45 72 160300
www.andritz.com

Fish Stunning
Aqua Future
+ 49 27 32 / 65 35
www.aquafuture.de

Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Steinsvik
+47 488 52 888
www.steinsvik.no

FAMSUN
+86 514 87848880
www.muyang.com

Fish Stunning
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Hammermills

Wynveen
+31 26 47 90 699
www.wynveen.com

Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Yemmak
+90 266 733 83 63
www.yemmak.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Yemtar
+90 266 733 8550
www.yemtar.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br
Yemmak
+90 266 733 83 63
www.yemmak.com
Yemtar
+90 266 733 8550
www.yemtar.com

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Predator Defence
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Probiotics
Biomin
+43 2782 803 0
www.biomin.net

Hatchery products
Reed Mariculture
+1 877 732 3276
www.reed-mariculture.com

Moisture analysers

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

RAS Equipment

Hydronix
+44 1483 468900
www.hydronix.com

Fish Farm Feeder
+34 886 317 600
www.fishfarmfeeder.com

Seedburo
+1 312 738 3700
www.seedburo.com

FISA
+51 998128737
www.fisa.com.pe

RAS system

Nets & cages
FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

Aqua Ultraviolet
+1 952 296 3480
www.aquauv.com

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
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TSC Silos
+31 543 473979
www.tsc-silos.com

Vacuum
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br
Wynveen International B.V.
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Weighing equipment
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Wet expansion machine
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Yeast products
ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

the interview
Alistair Lane, Executive Director of the European Aquaculture Society
Our guest this month is Alistair Lane, the Executive Director of the European Aquaculture Society. He’s talking to us today about
EAS Events, about Covid-19 and the state of the industry in Europe in general and hopefully a little bit wider than that. So
welcome Alistair and thank you for joining us!

Well top of my list of questions is, what has Covid-19
meant for your membership, how has it impacted
the organisation and how has the organisation
responded?

As you can imagine, it has been the biggest thing that has hit
aquaculture for years. We talk about escapes, we talk about
disease but actually closing the market or having the market
closed by forcing people to stay indoors in many European
countries has flattened out demand completely - not just in
the direct purchase sector but in the hotel, restaurant and
catering sector; which more or less came to a standstill.
So it’s been difficult for aquaculture producers. The European
Union Market Observatory for Aquaculture (EUMOFA) from
February to July published weekly newsletters to inform people
about the status, especially for these two sectors.
What we saw basically was demand more or less flattening
out. A lot of producers had to continue harvesting but they
had to freeze a lot of product. The farms that suffered more
were the shellfish producers who can’t freeze, they had stock
in the water potentially with disease implications as we went
through the spring – with spawning as well as the water getting
warmer.
For the smaller fish producer, not having the capability to
freeze meant having to rely on producer organisations or they
were unable to provide to markets. So the financial losses
were significant and serious.
In terms of our membership that is mainly in the research sector,
there were issues because experiments with live animals had
to keep going, people had to keep feeding fish and other
species that were under experimentation. That meant a slow
down in terms of the amount of science being generated. The
priority was keeping the experiments going while effectively
working from home as much as they could.

Do you think there was an uplift in uptake of fish
through supermarkets and domestic demand, or was
this insignificant in the whole scheme of things?

In Europe, and in Asia, producers and their organisations were
having to develop new lines to market. Some of these were
the frozen market, which has increased quite considerably.
But also online sales, delivery to homes or even local food
trucks with fresh fish coming from the ports.
Every early on the European Commission put together, let’s
call it, a ‘rescue package’ or a ‘financial aid package’ for
fisheries and aquaculture which was part of the European
Union Maritime Fisheries Fund, whereby money was fasttracked and available for the fishing fleets that were kept in
port but also for aquaculture producers for loss in revenue
against operating costs.

What do you think is the long term impact or
consequences, positive ending for the industry?

First of all that frozen seafood, there is a market there. Having
been forced to a certain level it has shown that with freezing
techniques that we have now, frozen product can be just as
good as fresh product.
The difference is the live market that is small in Europe but is fairly
significant in Asia. But these have shown new possibilities as well
in shortening the supply chain - as we are seeing with a lot of
other products, especially vegetables, fruits, etcetera. I think that
the resilience of food chains is the big question here and I think

seafood has shown itself very resilient to this type of challenge.

Do you think as a consequence that we might see
production returning to normal levels quickly or
maybe even surpassing as demand increasing?

Demand is definitely coming back as consumers understand
the benefits of seafood products, their health benefits and as
we now know that we need to keep ourselves in good shape
to try to ward off infections from Covid-19.
Seafood is a logical candidate for that. So demand could well
rise, the problem that we have in aquaculture is long growth
cycles. So the time from production, the supply of juvenile fish,
to market size is of course longer so there is a lag in the system.
But we could see a potential small rise in Europe. The Commission
is certainly focussing as we go through the next programme
era, to maximise and increase European fish production,
which is something that we’ve been looking towards for
many years. Through newer production technologies, cleaner
production technologies we are certainly looking to have
increases in total production within Europe.

Among your membership is there some economic
suffering occurring or overall are things looking better
than anticipated?

In terms of our actual membership and activities, we’ve in
some ways taken advantage of people working from home.
We’ve increased quite considerably our series of webinars
and podcasts. We have 15 webinars now that are available to
EAS members, in the members section of our website. We’ve
had more than 1500 people join in those webinars.
We have six podcasts, we’re only just really starting that series
but it’s been a way of implementing part of the strategy that
we put together for the EAS community a few years ago now
to fast track that with services that we can supply to members
online for them to network outside of normal conferences and
events.

And talking about conferences and events Alistair,
you’ve had to postpone as have all other event
organisers this year. Can you bring us up to date
about what’s happening in Ireland or Madeira for
instance and the European Aquaculture Society later
on in 2022?

We had to take the hard decision to postpone the event that
was planned at the end of September in Cork, in Ireland. That’s
now going ahead, but as an online event, so not in Cork.
We decided to maintain 2021 AE2021 event in Funchal,
Madeira and that will take place as a physical meeting from
October 4 to 7, 2021.. And the board of the EAS confirmed
back in February, the last time it met physically, and approved
the location of Rimini, Italy for Aquaculture Europe 2022.
So we are going ahead with the planning of those events.
But we are very confident that Madeira can go ahead
because by the end of quarter two next year we may well
have a vaccine available and the travel policy of research
institutes and companies might mean they can travel if
they’ve been vaccinated or had a recent test suggesting
that they can indeed travel to our events.
We still believe that face-to-face events are interesting to
those that attend and we certainly plan to maintain that
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planning as we look forward to next
year and the year after.

Well that’s good news as we
are all missing the events and
the opportunity to meet up
and have those face-to-face
discussions. What your society
and others do is a very important
part of keeping the industry
together across borders and on
implortant issues. I just picked
up on Rimini, Italy what were the
dates for that?
AE2022 will take place in Rimini
from September 27 to 30 and we've
already held our first planning
meeting. It is an excellent location.

Alistair Lane thank you very much for
joining us this afternoon, our time. All
the best for your plans with all your
plans for AE2020 as an online event.
Thank you very much for sharing your
thoughts with us today. Thank you
very much.

THE INDUSTRY FACES
Kemin Industries announce new Regional Sales Director

K

emin Industries, a global ingredient manufacturer that strives to sustainably transform the
quality of life every day for 80 percent of the world, has named Matt Henry as the business
unit’s Regional Sales Director for Australia, New Zealand, Taiwan, Indonesia and Korea.
Mr Henry previously served as Country President - Australia and New Zealand for Kemin Animal
Nutrition and Health – Asia Pacific.

Matt Henry

Mr Henry has served in his prior position for the past 10 years, overseeing Kemin’s animal
nutrition and health business in Australia and New Zealand.
During the last decade, Mr Henry tripled sales in Australia, and in 2018, he was the top
salesperson for the business unit. Last year, he held the highest sales record and was the winner
of the Chairman’s Retreat for 2018 – 2019, the highest recognition offered to a salesperson at
Kemin.
“I am looking forward to taking on this new role at Kemin and expanding my focus to new
areas,” said Mr Henry. “I have thoroughly enjoyed building and growing Kemin’s business
in Australia and New Zealand over the past 10 years, and I am excited to translate our
successes there to other countries in which we operate. I am eager to continue introducing
new customers and established partners to the many products and solutions we offer for their
animal nutrition and health needs.”
Before joining Kemin, Mr Henry served as General Manager of Merchandise for GrainCorp.
Mr Henry will relocate from his native Australia to Singapore, where Kemin Animal Nutrition and
Health – Asia Pacific is headquartered.

Dr Ahmed Elmaazoun is new Sales Manager, Middle East for Nutriad

M
Dr Ahme
Elmaazoun

ultinational feed additives producer Nutriad announced the appointment of Dr
Ahmed Elmaazoun as its Sales Manager, Middle East. Nutriad is actively driving the
introduction of feed additive solutions for livestock and aquaculture in the region via direct
accounts and a distributor network. Dr Elmaazoun has been involved in the animal feed
industry for more than 10 years and couples a strong technical background with a broad
network in the region. He will be responsible for key account management and support the
Nutriad distribution partners in the region.
“I am delighted to join Nutriad and see great opportunities for the portfolio in the Middle East,”
says Dr Elmaazoun. “The Nutriad additives address challenges producers face in relation to
feed and food safety requirements as well as optimising production. I will work to strengthen
existing relationships and strive to grow Nutriad’s market penetration in the coming years.”

Nathalie Gross appointed as Senior Global Communications Manager

V

eramaris, the producer of natural marine algal oil, rich in EPA & DHA Omega-3, announces
further expansion by appointing a new Senior Global Communications Manager.

Nathalie Gross takes up the position at a particularly busy time for the Dutch-based biotech
company. She will take responsibility for communications around both the aquaculture
business, as well as the new Veramaris pets product range launched in the summer.

Nathalie Gross

With 12 years of experience in integrated communications and government relations,
Nathalie brings a range of experience to the role. This includes media relations, change
communications, public affairs/stakeholder management and integrated communications
strategy in the areas of sustainability, climate change and energy and social impact. Most
recently, she was with Cargill Cocoa & Chocolate where she led global business sustainability
communications. Nathalie is currently also studying for an Executive MBA at the Rotterdam
School of Management (RSM).

Yasemin İşsever - the new MD for Biomar’s Turkish joint venture

Y

asemin Issever has been named as the new Managing Director of BioMar-Sagun, the Turkish
joint venture of Danish feed company, BioMar.

Yasemin Issever

Bio-Mar Sagun has been in operation since 2016, focussing on the supply of locally produced
high performance diets, including grower feeds for trout, sea bass and sea bream. Having
previously worked for Turkish industrial group Abalıoglu since 2004, where for the past 10 years,
Yasemin Issever headed the group’s aquaculture business, managing both the fish farming
and feed production areas.
“I am very happy that Yasemin has accepted this challenge. We have an ambitious strategy
for our joint venture together with Sagun Group, and we believe Yasemin will be highly
valuable for the company going forward, says Ole Christensen, VP EMEA Division, BioMar
Group. “We firmly believe that Yasemin together with our strong local team, will successfully
continue the work on realising our ambitions in Turkey.”
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