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WELCOME

Aquaculture remains the fastest growing food
sector and, despite COVID-19, the UK salmon
industry is expected to continue to rapidly
increase. In nearly every issue of International
Aquafeed we publish feature stories on new
and innovative sources of protein for fish feed,
in the effort to create a sustainable industry.
There are soybean-based aqua feeds, insect oil
and insect protein-based aqua feeds and, last
month, we featured a krill-based aquafeed. Now
news headlines are talking about a sustainable
protein source that uses microbes to convert
carbon dioxide from a power station into
high-value proteins. As another benefit, this
process will do so with minimal water and no
requirement to use arable land.

Other current research is exploring the use of
fermented products as a fish meal replacement.
Fermentation is an environmentally friendly
process that consumes less energy and
produces less waste. The list of ingredients
that can be fermented to produce aqua feeds
is constantly growing and include ingredients
such as fermented soy meal, shrimp head meal,
seaweeds, sesame seed meal, linseed meal,
black gram seed meal and grass pea meal.
A new study shows that a type of singlecelled protein contained in bacteria could
be used to replace wild-caught fish and
Vaughn Entwistle
Managing Editor, International Aquafeed
agricultural products as an ingredient in
salmon feed. All of these protein alternatives
pose unique advantages and disadvantages
in their efficacy and, of course, there are many more requirements
to make a commercially successful fish feed, such as taking into
A similar project is being researched by US company, which is
consideration palatability and feed conversion ratio (FCR).
currently developing a scalable and deployable carbon-negative
It seems unlikely that one protein source will replace all others and,
bioreactor system to capture the CO2 produced at a power plant.
no doubt, some rationalisation will gradually reduce the numbers to
The algae could then be processed into valuable products, including
carotenoids and nutritional supplements, both for human consumption a limited group of contenders. But it’s incredibly encouraging to see
this explosion of creativity from the fish feed industry.
and for sectors such as the aquafeed industry.
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NUTRITION & HEALTH
a control or reference diet or even a
We live in interesting times and
series of basal diets with various test
working from home has given us
ingredient substitutions. To this basal
many opportunities to reflect on
diet we could then supplement with
how we might undertake tasks in the
different feed additives and functional
future. Certainly, I have had more
bioactive ingredients that could even
meetings than I could have imagined
include enzymes or prebiotics and
with the use of Skype, Zoom and
probiotics.
other platforms. My mobile phone
This is good sensible practice and
and emails have never stopped, and
Professor Simon Davies
studies could even run in parallel and
it’s been quite hectic indeed over this
Nutrition Editor, International Aquafeed
share the control diets in some cases.
long lockdown period across the globe
It allows for better comparisons and
and kept me very busy on projects
can integrate separate trials into a
and academic matters. Even Her
theme study for the use of a product, e.g. protein concentrate
Majesty Queen Elizabeth II has mastered this incredible
or perhaps DDG with or without enzyme supplementation. It
technology.
can give benefits such as reducing the number of fish used in
experiments, thus meeting the 3R’s (Reduction, Refinement
Anyway, commerce and the business of aqua feed goes on
& Replacement of animals) required by numerous regulatory
with some excellent webinars of late covering exciting topics
authorities.
that we are all familiar with by now. The march to sustainable
This can be seen in publications that show a commonality
new ingredients is yielding many novel ideas and recently
in the materials and methods section for the basal feed
I have been involved with work on bacterial SCP sources.
compositions used in a study but where the outcomes of
These are usually produced by growing specific strains on
sequential trials involving different feed additives tested on
waste stream organic substrates under controlled fermentation
fish would yield distinctly separate findings in respective peerconditions that generate high microbial biomass. The resulting
reviewed papers.
dried product is very high in protein (> 80%) and of a wellIndeed, in the field of fish nutrition and aqua feed science,
balanced and digestible amino acid profile.
it is time for a new online journal to compete with the main
The material can equate to fishmeal and soybean and can
frontrunners. This is a priority goal now for the 2020’s and the
substitute to a high level in feeds for many different fish
necessary infrastructure and platforms are in place for us to
species. It is imperative that we can utilise a uniform and
begin an exciting new development in due course.
stable ingredient that is available in bulk and at a reasonable
In the field of fish nutrition, I see new developments for RASprice to compete successfully with traditional commodities.
optimised feed for fish reared in closed systems and bespoke
One of the major problems is that their scale-up into providing
diets for different fish is being produced by Aller Aqua group
a regular source for aqua feed is not sufficient to meet the
in Denmark. On the bacterial SCP front, Calysta is launching
rising demands of the fish feed manufacturer and this can
a 10,000-tonne production facility in China in a joint-venture
lead to disappointment. I have frequently seen the efforts of
between Adisseo to produce its premier FeedKind protein that
several start-up companies being constrained by a real failure
will make a very significant impact to the US $28 billion Asian
to adequately research the market for ingredients, especially
aqua feed market by 2022.
those high in protein. These have often been the case for
In the sustainability agenda, it is indeed welcoming news
different types of algae and the insect meal developments
that Mowi is dedicated to the use of only deforestation-free
that range from small local enterprises to larger operations
soybean sources in their aqua feeds from 2021. Mowi’s three
that are good examples. The latter may indeed rise to meet
major traceable routes of non-GM ProTerra certified soy
these challenges as aquaculture expands in volume with more
protein concentrate are Caramuru, Imcopa and CJ Selecta.
investment.
This will enhance transparency of the supply chain and help to
The whole question of sustainability is now more important
preserve Brazilian rainforests in future.
than ever, so I welcome these important initiatives from many
companies with an active interest in meeting this ‘protein gap’. I trust, despite the restrictions, you are all wisely using your
time and keeping the industry buoyant and advancing. It’s
In fish nutrition, work one has to consider the planning of
good to have ‘thinking’ time. Please sit back, relax and enjoy
experiments with fish often on the basis of short- or longthis August edition.
term feeding trials. It’s very common to design a basal diet as
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Sparos is a science and technology
company that has been developing new
products and nutritional solutions for
the aquaculture market since 2008.
Sparos has been providing contract
research services to industrial customers
to support the development of various
feed additives, novel feed ingredients
and feeds for fish and shrimp. Using the
scientific knowledge of fish nutrition and
expertise of new ingredients and feed
additives, Sparos today also markets its
nutritional tools to evaluate aquafeeds.

Ana Nobre

Product Manager/Researcher, Sparos Lda

Nutritional scientific tools include trial and field results, lab
analytics, data analysis methods and mathematical models for
evaluating and simulating the performance of aquafeeds. The
development of innovative nutritional tools is gaining momentum
in aquaculture as the sector enters the age of digitalisation,
gearing towards precision farming. This technology will
certainly play an important role in the sustainable growth of
the aquaculture and aquafeed sectors. Indeed, as aquafeed
formulation is moving sustainably towards increasingly replacing
fish meal and fish oil with alternative protein and oil sources, it is
of paramount importance to quantify the impact of these changes
on fish performance, feed costs, fish composition and nitrogen
and phosphorus wastes. The terrestrial animal production industry
has, gradually, introduced mathematical models to support
nutritional and dietary decisions to reduce costs by maintaining
growth and animal welfare at optimal levels. In contrast, the use
of modelling approaches in aquaculture species is still incipient.
At Sparos, we strive to bridge the gap between research in fish
nutrition and the feed industry, and so we came up with the
idea of creating a virtual environment/software where multiple
feeds and feeding scenarios can be evaluated in just a few
hours. Currently, Sparos offers two commercial products and

related services for fish farmers and
aquafeed formulators: a tool to benchmark
aquafeeds and study the effects of feed
composition changes on fish production
performance - FeedneticsTM; and a tool
to create customised feeding tables for
the farm’s target growth and feed - FiT.
Both tools are calibrated and validated for
Gilthead seabream, European seabass and
Rainbow trout. Upon client request and
pending data availability, Sparos can create
custom calibrations for other species and/

or specific strains.
The FeedneticsTM solution is based on a mechanistic simulation
model that predicts the effects of nutritional and environmental
factors on fish growth, feed conversion, feeding costs, body
composition and waste emission. FeedneticsTM can be used by
feed manufacturers for customer support and by the aquafeed
industry for formulation performance evaluation and diet
screening to enhance the rationality of feed treatments to
be tested in trials. FeedneticsTM also allows fish farmers and
technical advisers to quantify the trends observed on the farm and
make predictions for different feeding strategies, with the most
interesting solutions being tested before implementation in the
field.
The FiT offers feeding tables tailored to the growth objective of
each farm and the feeds used, as a one table-fits-all feeding table
is not suitable for efficient production. The FiT uses validated
scientific models to simulate the energy and protein requirements
of a specific fish species. In this way, the minimum feeding rate
that ensures the desired fish growth can be provided for each feed
used in the cages or tanks. Feed manufacturers can use FiT to
create feeding tables for their feed brands that meet the species’
requirements for optimal growth or tailored for their client’s farm
growth curves. With FiT feeding tables farmers can optimise
feeding according to their targeted growth.
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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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THE BIG PICTURE
Feed is what makes Atlantic salmon grow in RAS.
Together with a decent Feed Conversion Ratio (FCR),
an article about RAS feed for Atlantic salmon could
basically stop here… Or not?
See more on page 20

44 Modern fish farming is all about
monitoring, control and digitalisation
48 Will the MMPA make it harder to
keep your fish safe?

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

Scottish tech entrepreneurs
back aquaculture technology
specialist Ace Aquatec

S

cottish tech entrepreneurs Chris van der Kuyl
and Paddy Burns have invested in Dundeeheadquartered aquaculture technology specialist,
Ace Aquatec. Founded in 1999, Ace Aquatec is a
double Queen’s Award for Enterprise winner that develops
acoustic deterrent devices and electric stunners that are
used by fish farm operators in the UK and across the globe.
The investment by the tech duo who run the game
development group 4J Studios that is best known for
developing the Minecraft Console edition follows a
funding round last year led by Dutch investment fund
Aqua-Spark. Aqua-Spark specialises in sustainable
aquaculture and the 2019 investment was consistent with
Ace Aquatec’s mission to use technology to accelerate the
adoption of responsible marine practices.
The investment by Mr van der Kuyl and Mr Burns will
also see Mr van der Kuyl join the board of Ace Aquatec
as the company enters its next phase of growth. The
company’s management team, led by CEO Nathan PyneCarter, plans to grow its team and regional support network
over the coming months as ethical farming and food
insecurity move up the global agenda in the wake of the
COVID-19 crisis.
Mr Pyne-Carter, CEO, Ace Aquatec said, “Aquaculture is
set to grow even quicker post-COVID and is seen by many
commentators as one of the key drivers to address the
onset of a global food crisis. As the industry grows, we are
helping our customers support their own growth with the
most sustainable and ethical products in the market.”
On the investment by Mr van der Kuyl and Mr Burns,
Mr Pyne-Carter added, “Chris and Paddy’s experience
growing digital businesses will be a significant asset
to our team as we strive to blend the best of physical
and digital technologies to help our customers produce
environmentally sustainable seafood.”

BioMar achieves a
five-year average
Fish In:Fish Out ratio
of below 1:1

H

igh use of trimmings
and the use of novel
ingredients has enabled
BioMar Group to achieve
a five-year average of 1:1 or below
Forage Fish Dependency Ratio for
its raw material usage. This is one
of many findings revealed in its
Integrated Sustainability Report for
2019.
“Although it seemed unlikely that it
would be possible to achieve a great
FIFO ratio every year, due to ever
changing market conditions, we see
that by embedding a sustainability
mindset in our culture we have

Left to right: Chris van
der Kuyl and Nathan
Pyne-Carter

Mr van der Kuyl said, “Paddy and I are delighted to
invest in such a fantastic technology, manufacturing and
innovation driven company. Ace Aquatec has shown
phenomenal global growth and ambition and I hope we
can help bring our technology expertise to this world
class organisation. Investing alongside management and
an aquaculture specialist investor in Aqua-Spark gives
us cause for great optimism and excitement for future
developments.”
Ace Aquatec’s innovative products range from acoustic
devices that protect fish farms from predators and humane
electric stunning equipment that immediately renders fish
unconscious before they leave the water to be processed,
to the world’s first underwater 3D biomass camera that
provides unobtrusive indicators of fish health. The
company exports to Chile, New Zealand, Australia, USA,
Canada, Mexico, Japan, Greece, Germany, Denmark and
Russia and, in the UK, custo Scottish tech entrepreneurs
Chris van der Kuyl and Paddy Burns have invested in
Dundee-headquartered aquaculture technology specialist,
Ace Aquatec. Founded in 1999, Ace Aquatec is a double
Queen’s Award for Enterprise winner that develops
acoustic deterrent devices and electric stunners that are
used by fish farm operators in the UK and across the globe.
Ace Aquatec is on track for record domestic and
international revenues in 2020 and has a series of product,
partnership and customer announcements in the pipeline.

been able to achieve this impressive
milestone while still delivering on our
financial results”, said Carlos Diaz,
CEO, BioMar Group.
Sustainability has long been a core
pillar in BioMar alongside innovation,
and although market conditions
for raw materials will change from
year-to-year, the investment in
innovation for alternative ingredients
is paying off. There is no end point
to sustainability and innovation and
as BioMar is solely dedicated to
aquaculture feeds the success of the
company depends on the sustainable
future of the aquaculture industry.
“Only with the wider adoption of
novel ingredients in sustainable feeds
will these products become cost
competitive and mass market scale
can be achieved. We see a future
where seafood from aquaculture
8 | August 2020 - International Aquafeed

will be seen by consumers as the
sustainable protein choice for the
good of the planet”, stated Vidar
Gundersen, Global Sustainability
Director, BioMar Group.
BioMar is this year, reporting
more of its community and society
activities as the United Nations (UN)
Sustainable Development Goals
clearly state that sustainability goes
beyond your own products and
operations.
“We have always believed that
education and knowledge exchange
is the key to driving long term
sustainable development and we are
proud to this year add to the report
our achievements in these areas. Later
this year we will review our corporate
KPIs with the intention of setting
ambitious targets that will continue to
drive us even further”, stated Mr Diaz.
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READILY CONSTRUCTED FEEDMILL

WITH THE ANDERSON CONTAINERIZED SOLUTIONS

The unique modular design of the Anderson containerized
feed mill offers a new view on the construction of feed
mills. Container modules are built to the size of standard
20 ft. container frames. The main components of the feed
mill are pre-assembled in the workshop thus reducing
installation time up to 80%.

Reliable and tested
Easy to expand
Minimum installation time
Lower energy consumption

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

www.andersonfeedtech.com

PART OF THE POWERRAS CONCEPT

ALLER FLOW

High feed efficiency and optimal water
quality ensure excellent production
flow for Atlantic salmon in RAS.
AVAILABLE IN SIZES 3 MM AND 4.5 MM

WWW.ALLER-AQUA.COM
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Agreement signed for Calysseo’s FeedKind® Aquafeed Project, China
alysseo, a joint venture between companies
Adisseo and Calysta is set to build their
first commercial-scale plant in Chongqing’s
Changshou district, China. This marks an
important milestone for their Feedkind® project, and acts as
a great opportunity to develop business supplying aquafeed
ingredients in Asia, which represents 70 percent of the
global market.
FeedKind® protein is an economical, safe, healthy,
nutritious and traceable protein source, an innovative
solution to the growth of aquafeed. The first phase of
the FeedKind® facility has been designed to produce
up to 20,000 tonnes and will be operational by 2022.
Following the completion of the first phase, a second phase
investment will be made to add another 80,000-tonne
capacity.
This signing is a result of the two company’s commitment
to increase investment in China and pursue aqua feed
opportunities in Asia. Despite difficulties resulting from
COVID-19 pandemic, the project has continuously
progressed with support from all parties, thus enabling
the successful signing ceremony convened in the form of
cloud meeting.
At the ceremony, Zheng
Xiangdong, the Deputy Mayor of
Chongqing, on behalf of Chongqing
government and Changshou Region,
extended his warm welcome and
sincere gratitude to Bluestar Group,
Adisseo and Calysta for choosing
Changshou Region as the home of
FeedKind® production facility.
He said that he believed the
project’s settlement in Changshou
Region will contribute to the
transformation and upgrade of
natural gas chemical industry in
Chongqing and Changshou Region

and further reinforce China’s leading position in the
biochemistry industry in the world.
Zhao Shiqing, Party Secretary of Changshou District
also expressed that Changshou District is committed to
further deepening the reform of ‘regulation and service’,
in striving to create a market-oriented, law-based and
internationalised business environment.
Hao Zhigang, chairman of Bluestar Group and Adisseo,
commented, “I was delighted to join the investment
signing ceremony, which marks another key step for the
rollout of Adisseo business diversification strategy as well
as its China development strategy. I would like to, on
behalf of Adisseo and all our business partners, express our
gratitude to Chongqing and Changshou governments, for
all the support extended to the project.”
He continued, “Adisseo and Calysta, have very high
expectations of this project. It is a major strategic
investment for us. Being the controlling shareholder
of Adisseo, we will continue to give our strongest
support to Calysseo in building the first high-tech,
safe and environmentally friendly manufacturing unit
for FeedKind® in Chongqing. On the business front,
Adisseo is already developing
and marketing high-quality
feed additives for aquaculture
and now is moving into a new
dimension with FeedKind®.
Today’s announcement brings us
another step closer to realising
our ambition and we are delighted
by the ambition and support of
our partners in this. We believe
that project will be successfully
completed and put into operation,
and will rapidly realise its returns,
bring real benefits to consumers
and provide more innovation
capabilities for the industry.”
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Bühler opens new Food Application
Centre as collaboration venue for
creating the future of food

B

ühler recently opened its
new Food Application
Centre (FAC) as the
crowning moment
of Bühler GO! 2020, its virtual
networking and engagement event
for food industry leaders. At this
state-of-the-art centre, Bühler aims to
support and drive innovation among
its customers, start-ups, academia,
and industry partners to create
economically viable and sustainable
food value chains in North America.
The solutions developed
there will help feed a growing
population of nearly 10 billion
people in 2050. “The FAC is a
place for learning how to create
and process new products, new
protein sources, and new ways
to strengthen our food supply
chains,” says Andy Sharpe,
CEO, Bühler North America.
Drawing on over 160 years of
food processing expertise, the
FAC was created to develop
new methods of transforming
pulses, peas, beans, oats,
ancient grains, maize and many
other crops into new food
solutions such as flours, snacks,
pasta, cereals and a myriad of
extruded products, including
plant-based meat analogues.
As a new product and process
development venue, the
FAC features the latest in
raw material processing and
handling systems, capable of
taking those raw materials
through to finished product,
ready for packaging, bringing
a product from farm to fork, or
from bean to burger.
“The FAC is a playground
for the food industry, built to
foster collaboration between
food processing companies and
other industry organisations,
who, working side-by-side with
Bühler’s processing experts,
can test their business ideas,
perfect them, and successfully
bring them to market,” says
Yannick Gaechter, Bühler’s
Food Application Centre
Director.

Learning and education
is at the core of the
FAC. Bühler views the
new facility as a place
for instructing and
understanding technology, food
processing, food safety, digitalisation,
and many other topics. Additionally,
the FAC will act as a training ground
for food processing companies
wanting to educate their operations
and maintenance staff on efficient
processing and best practices.

International Aquafeed - August 2020 | 11

“The new FAC stands ready to
welcome innovative food processors
and other interested organisations,
to collaborate, create, and perfect
new and sustainable food products as
we all address the quickly changing
demands of consumers’ diets,” said
Mr Gaechter.
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Petter Johannessen

T

Certification of feed ingredients

"

here is no alternative to sustainability” was
one among the strong statements delivered
by the Food and Agriculture Organisation
(FAO) in early June when presenting
the 2020 State of World Fisheries and
Aquaculture. How can sustainability be
assessed and ensure both food for an increasing population and
minimised impacts on biodiversity and ecosystems?
First, I suggest that we start with clarifying what is at stake.
In this respect, I welcome the FAO’s presentation of the status
of fish stocks: by volume, 78.7 percent of marine fish comes
from biologically sustainable fish populations. This means
that 21.3 percent (in volume) and 34.2 percent (in number) of
fisheries need improvement.
Second, we need to consider that every food production
system generates impacts and has its own specificities.
However, a shared vision is necessary to enable an unbiased
comparison to be made between all systems.
In the case of marine ingredients, a sector which is currently
dominated by fishmeal and fish oil, certification programmes
exist, from MarinTrust and Global GAP as well as FEMAS
(whose certification unit is the fishmeal and fish oil plant)
to MSC (assessing fisheries). Through Chain of Custody
standards, by-products can be traced back to their origin,
allowing for less fish to be wasted and championing good
practices versus IUU. It is MarinTrust’s ambition to achieve
full product traceability back to its origins, drawing upon
blockchain technologies in the new version of its Chain of
Custody published late July 2020. Today, over 50 percent of
marine ingredients worldwide are certified.
What about terrestrial ingredients? Why are the share of
certified volumes so low compared to marine ingredients?

Two percent of soy and 19 percent of palm oil production
is currently certified. Intense scrutiny over ingredients
originating from oceans, as well as strong supply chain
dependencies, explain the interest that markets (consumers)
have been demonstrating in favour of certification programmes
since the 2010s. Fish farmers, particularly those that supply
western markets, must meet high market expectations while
chicken, pork and beef producers are not held to the same set
of expectations since they do not have to compete with wild
alternatives. The exposure of the marine ingredient sector, and
also of the aquaculture sector, is gradually being turned to its
advantage.
We also welcome cross-sectoral collaboration on an
ambitious, yet realistic, target: the new Best Aquaculture
Practices (BAP) Feed Mill Standard requires a minimum of
75 percent of marine ingredients to be from certified sources,
or FIPs, from 2025. This target supports MarinTrust’s efforts
to get 75 percent of global marine ingredients, certified, in
assessment or its Improver Programme by 2025. Target 75 is
also the name of an initiative led by the Sustainable Fisheries
Partnership (SFP). The marine conservation NGO is focused
on ensuring 75 percent of world production in key sectors is,
at a minimum, either sustainable (i.e., certified by the MSC
programme, or green-listed in SFP’s Metrics tool) or making
regular, verifiable improvements.
This doesn’t mean that vegetable ingredients should remain
out of the certification scope. It is crucial that sustainability
claims of vegetable ingredient producers be supported by
evidence: vegetable feed ingredients are to complement
fishmeal and fish oil, being finite resources with a steady
supply of around six million tonnes a year, in feeds. Efforts
are starting to be visible: the new Best Aquaculture Practices
(BAP) Feed Mill Standard sets new ambitions in this field
as well. Feed mills shall adopt preferential sourcing of
responsibly produced soymeal and soy derivatives such
that a minimum of 50 percent (calculation based on massbalance) are derived from certified sources by June 2022. For
all soy inputs, whether certified or not, feed mills shall set
clear goals for: traceability to country of origin; verification
of chains of custody; exclusion of material derived from
illegal deforestation, and; exclusion of material derived from
ecologically sensitive areas. After June 2022, if palm oil is
used in feeds it shall be Round Table on Sustainable Palm Oil
(RSPO) certified.
Certification standards provide assurances to consumers
about compliance for the sourcing and production in
accordance with internationally recognised standards and
brings trust and credibility throughout the value chain. The
Marine Ingredients Organisation (IFFO) wants to continue
to support and drive the development of responsible and
sustainable production of marine ingredients globally.

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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VIV Worldwide takes-off with a
fresh look

T

he VIV mission to link professionals from
feed to food continues and evolves, looking
confidently into the future. In the midst of
these very dynamic and challenging times,
the VIV organisation takes the opportunity to improve
its communication scheme. Looking at the encouraging
news from the world with business being restored and
country borders being gradually reopened after months
of uncertainty, VIV is giving its branding and design a
compelling new look.
Much has happened within the VIV portfolio and
organisation in the recent years: events grew in size;
market shares shifted amongst world regions, new
territories were explored, more initiatives were launched
and new partnerships have been established.
“During the pandemic peak period, we took the time to
consolidate our existing brand architecture” says Heiko
M. Stutzinger, Director of VIV worldwide. “The VIV
worldwide mission is strongly intertwined with our client’s
business development. Introducing this new look, our goal
is to provide a clear picture of where we are and where we
are heading to. We want to offer to all our stakeholders a
straightforward message of what VIV worldwide exactly
represents. At the same time, we make sure we keep
consistent with the well-known VIV identity,” explained
Mr Stutzinger.
The VIV Online platform maintains its role as a year-long

LIQUID ADDITION INTO THE
CORE OF THE PELLET
With the Wynveen Vacuum Coater

Scan de QRCode for more
information

connection between the show dates and regions, and the
logo says exactly this: VIV Online is there for the industry
24/7, non-stop. Finally, all visuals share a common
and unique feature: the VIV ‘diamond’ frame-shape,
highlighting the ties that each show and platform constitute
within a complete and inter-connected VIV portfolio and
feed to food network.
New ways of doing business are developing constantly,
not only fuelled by COVID-19 challenges, within the
exhibition and animal protein production industry. In a
time of changes, VIV works and focuses on continuous
improvement.

Sustainable Aquaculture – Feeding Africa
AQUACULTURE AFRICA 2020
Alexandria Egypt • Nov. 28 - Dec. 1
The 1st Annual International Conference & Exposition
of the African Chapter of the World Aquaculture Society (AFRAQ2020)
Hosted by
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Conference Sponsor
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Conference Management
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AquaBounty commences commercial harvest of Atlantic Salmon raised in
Indiana, USA

A

quaBounty Technologies, Inc, a land-based
salmon farming pioneer, has successfully
commenced the commercial-scale harvest of
conventional Atlantic salmon raised at its first
farm in the United States.
This first harvest at its Albany, Indiana farm validates
AquaBounty’s land-based Recirculating Aquaculture
System (RAS) model as an efficient and sustainable way to
raise Atlantic salmon. AquaBounty
strategically located its first US
farm within easy reach of key US
markets to accelerate delivery of
fresh, nutritious Atlantic salmon
to US consumers. As part of this
effort, the company has established
the necessary supply chain
connections to these key markets
and is formalising commercial
customer agreements.
“As the global population
increases, we are seeking
better ways to efficiently feed a
hungry world with a sustainable
source of nutritious food,” said
AquaBounty’s CEO, Sylvia Wulf.
“Land-based aquaculture is a
reliable method for supplying
fresh and healthy salmon. This

harvest is the result of AquaBounty’s almost 30 years of
experience in aquaculture and demonstrates our expertise
in raising Atlantic salmon.”
With rising concerns about the safety and security of our food
sources, AquaBounty offers a consistent supply of salmon
that is raised domestically in the US on a carefully monitored
and managed land-based farm where the fish grow, swim and
school naturally in a healthy, disease-free environment without
the use of antibiotics.
The Indiana-based farm will ramp
up monthly harvest of conventional
salmon throughout the summer and
plans to reach 100 metric tonnes per
month by early 2021. The annual
capacity of the farm is approximately
1,200 metric tonnes.
With this harvest of conventional
Atlantic salmon underway,
AquaBounty will prepare for the first
commercial harvest of its proprietary,
genetically engineered AquAdvantage
Salmon in the fourth quarter of 2020
at the Indiana Farm. AquaBounty
currently is the first and only provider
of genetically engineered Atlantic
salmon approved by the US Food
and Drug Administration and Health
Canada.

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.

www.aarsen.com/process/aqua-feed

16 | August 2020 - International Aquafeed

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

SAVE
THE DATE
NOVEMBER 3-4, 2021

Westin Hilton Head Island Resort I South Carolina, USA

The international conference and trade fair on
Recirculating Aquaculture System (RAS) technology

Your partner for
industrial process
automation

NEW

RAS INVESTORS’ WORKSHOP – NOV. 5, 2021

LEARN MORE AT
RAS-TEC.COM

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

FOUNDING SPONSOR

Platinum Sponsors

Gold Sponsors

Silver Sponsors

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

The annual meeting of the Latin American and Caribbean Chapter (LACC) of the World
Aquaculture Society and XXI Ecuadorian Aquaculture Congress (CEA2020)
hosted by Escuela Superior Politécnica del Litoral – ESPOL

Presented by

COMPRESSORS

RASTECH_SAVETHEDATE_QP_JUNE20_JLR.indd 1

2020-06-24 10:50 AM

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

Guayaquil Ecuador – March 22 - 25, 2021

Hilton Colon Guayaquil

The annual meeting of:

EXTRUSION AND EXPANSION
TECHNOLOGY YOU CAN TRUST
XXI CONGRESO ECUATORIANO DE ACUICULTURA

Hosted by:

For more info on TRADESHOW & SPONSORSHIP
MarEvent
mario@marevent.com
www.marevent.com
For more info on the EVENT
Carolina Amézquita
carolina@was.org
www.was.org

»
»
»
»

Pet Food extrusion
(floating) Aquafeed extrusion
Animal Feed extrusion
Oil seed extraction

» Cereal processing extrusion
» Compacting
» Pre-conditioning prior to other
processes

www.almex.nl
International Aquafeed - August 2020 | 17

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

Folium Science
launches Aqua
Consortium

F

olium Science has developed
a new partnership with
renowned experts in
aquaculture health, plus
leading scientists at Harper Adams
University (HAU) to extend the
application of its Guided Biotics®
technology to the aquaculture industry.
Professor Simon Davies, international
expert in fish nutrition and editor-inchief at International Aquafeed will be
working in a collaborative partnership
with Folium Science to develop
products that help to solve the issues
caused by bacterial diseases in fish.
He will also join Folium Science’s
bench of industrial experts; a group of
experienced individuals from across
the agri-tech industry who advise and
support the development of Folium
Science’s technology.
Supporting Professor Davies from HAU will be Dr
Tharangani Heath, Senior lecturer in Aquaculture Health
and Senior Research Scientist Dr Nilantha Jayasuriya.
The team will also be collaborating with Dr Alex Wan of
the National University of Ireland, Galway (NUIG) at the
prestigious Ryan Institute’s Carna Research Station for
feeding trials with salmon.
The new Aqua Consortium will be targeting bacterial
pathogens that can cause mortality rates of up to 30 percent
in farmed salmon and trout (Source: MSS). Initial focus
will be on Aeromonas salmonicida with future work to
develop multivalent products for multiple fish pathogens.

Folium Science CEO Ed Fuchs says,
“The launch of our Aqua Consortium
is an important step in our strategic
development. The UK Aquaculture
industry is valued at more than UK
£550m annually and is growing rapidly.
However, issues with bacterial pathogens
are worldwide so we see huge commercial
opportunities for the new products that the
AQUA Consortium will develop.”
Although vaccines currently exist to help
manage bacterial pathogens in farmed
fish, outbreaks still occur, particularly
at times of greater vulnerability such as
in early life or when fish are transferred
from fresh water to sea water. The
emergence of new pathogens has resulted
in extensive use of anti-biotics driving the
emergence of antimicrobial resistance and
concerns across the industry and wider
health sector. Folium Science’s Guided
Biotics® technology, applied via the feed,
can target specific pathogens at time of
increased vulnerability whilst vaccination
is given time to provide protective

immunity.
Professor Davies says, “This is a great opportunity to
contribute our expertise in fish nutrition and aquaculture
health to a vibrant and commercially focussed
biotechnology business. Folium Science’s Guided Biotics®
technology has already proved its efficacy in monogastric
agriculture so we look forward to demonstrating the
opportunities in aquaculture. Given the opportunities that
this represents, we welcome engagement and discussions
with potential commercial partners”
To find out more about how Guided Biotics® technology
works, download their Technical Guide here.
https://foliumscience.com/our-technology/

Launch of Canadian Seafood Stabilisation
Fund brings support for industry

T

he Fisheries Council of
Canada (FCC) and the
Canadian Aquaculture
Industry Alliance (CAIA)
have thanked Canadian Prime
Minister Justin Trudeau and the
Honourable Bernadette Jordan,
Minister of Fisheries, Oceans and the
Canadian Coast Guard for their work
in launching the US $62.5 million
Canadian Seafood Stabilisation Fund
(CSSF), as was announced 18th June.
Access to this funding will help to
support the Canadian aquaculture
and wild-capture fish and seafood
sectors as they weather the COVID-19
pandemic on the front lines.
As an essential service, the Canadian
fish and seafood industry has continued

to work hard to maintain supply to
consumers during this crisis. Adjusting
to and adhering to public health
guidance has meant increased costs for
purchasing PPE, such as face masks
and sanitizers for employees, installing
physical distancing barriers and
supporting mandatory isolation periods.
Coupled with a changing marketplace,
this has significantly impacted cash flow
and created additional cost burdens for
many companies.
“As with most essential services, the
Canadian fish and seafood industry
has had to overcome many hurdles
to remain safe and operational
during the COVID-19 pandemic,”
said Paul Lansbergen, President of
FCC. “Federal support is critical to
18 | August 2020 - International Aquafeed

ensuring the industry remains strong
to continue to support the food supply
chain and lead the way for Canada’s
economic recovery.”
“We appreciate the recognition of
the importance of the Canadian fish
and seafood industry that comes with
the launch of the Canadian Seafood
Stabilisation Fund,” said Timothy
Kennedy, President & CEO of CAIA.
“Our industry is a cornerstone of
the Canadian economy that supports
thousands of jobs in our rural and
coastal communities.”
As the COVID-19 situation
continues to evolve, the FCC and
CAIA will continue to maintain
engagement with government,
industry authorities and the public to
ensure the Canadian fish and seafood
industry is receiving the support it
needs to continue to supply safe,
healthy and sustainable food.
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Feed for Atlantic salmon in RAS:
Why consider a dedicated RAS feed?

F

by Dr Robert Tillner, Product Manager, Aller Aqua Group, Denmark

eed is what makes Atlantic salmon grow
in RAS. Together with a decent Feed
Conversion Ratio (FCR), an article about
RAS feed for Atlantic salmon could
basically stop here… Or not? Why not
stick to a regular grower feed for Atlantic
salmon and save money, especially when
the feed costs account for such a large part
of the overall costs?
Indeed, the choice of feed has a major impact on the growth of
the fish, the efficiency of the RAS and the economic output of
the farm. First of all, introducing highly palatable and digestible
feeds with a high uptake limits the number of wasted feed
pellets to a minimum, reducing the need to filter out uneaten and
decomposing feed pellets.
Additionally, providing all required nutrients in terms of amino
acids, fatty acids, vitamins and minerals lays the foundation
for growth and health of the fish. Their optimal combination
will accelerate the production cycle and improve the output
of the RAS. This is achieved by selecting raw materials of the
highest quality and by basing the composition of the feed on the
digestible nutrient content of each raw material batch to secure
stable feed quality.
Special attention is paid to the quality of the pellets. It is
important to eliminate dust and broken pellets that might
otherwise put pressure on the filtration units. Also, functional
ingredients ensure the health and welfare of the fast-growing

fish. Growth and health are, however not the only factors to play
an important role in RAS, as feed efficiency will also to a large
extent influence costs and revenue.

Four percent increase in FCR

Growth trials with Atlantic salmon at Aller Aqua Research
have revealed an improvement in FCR by four percent
when comparing Aller Flow to a dedicated RAS feed from a
competitor. In commercial RAS with several thousand tonnes
of fish, these four percent equal a massive increase in revenue.
For the trial, the efficient use of nutrients was further reflected
in higher slaughter and fillet yields of Atlantic salmon against a
competing RAS feed.
Moreover, every digit improved in feed conversion means fewer
fish faeces and metabolites to be handled by energy-consuming
filtration units in RAS, improving both their efficiency and
long-term dimensioning. Therefore, paying special attention to
the impact of the feed on the production system whilst keeping
the fish in focus is key. In this regard, the structure of the fish
faeces plays an important role since this determines the effective
removal by mechanical filtration.
The secret is binding smaller faeces particles to bigger ones,
establishing a firm structure while keeping them light enough to
be easily transported through the system. This prevents faeces
particles from breaking down into smaller and smaller particles,
increasing water turbidity and the workload of the filtration units.
A positive side effect is lowered oxygen consumption due to a
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Image 1: Faeces structure of Aller Flow (left) compared to a
competing RAS feed (right), Source: Aller Aqua

Image 2: Faeces particles dispersion after a stirring test with
faeces from fish fed Aller Flow (left) compared to faeces
from fish fed a competing RAS feed (right) as an indicator for
water turbidity, Source: Aller Aqua

Image 3: Aller Flow 4.5mm (left) and 500g Atlantic salmon
(right), Source: Aller Aqua

more effective biological filtration, leaving increased levels
of precious oxygen to be used by the fish for growth. Figures
1 and 2 show that the faeces structure and faeces harvest in
a controlled setup at Aller Aqua Research, has significantly
improved for Aller Flow, compared to a commercial RAS feed
from a competitor.
An often-overlooked effect is the presence of non-protein
nitrogen in raw materials and different batches of the same raw
material. This non-protein nitrogen cannot be utilised by the fish
for growth but goes directly into the biofilter for nitrification.
Studies at Aller Aqua Research have shown a possible reduction
of up to 14 percent of non-protein nitrogen when comparing
different raw material batches. Checking for non-protein
nitrogen in raw materials in RAS feed increases the efficiency
of the biofilter and reduces unwanted fluctuations due to varying
levels of non-protein nitrogen in different feed batches.
Coming back to the initial question, producers of Atlantic
salmon in RAS should carefully choose the right feed for
this highly sophisticated production system, focusing on feed
revenue instead of feed costs. Keeping the above-mentioned
aspects in focus, Aller Aqua introduces its dedicated feed for
Atlantic salmon in RAS, Aller Flow as the newest member of
the recently launched PowerRAS concept. Its development
profits from research efforts of feeds for RAS during the past
years at Aller Aqua R&D, focusing on pellet quality, feed
efficiency and water quality.
Aller Flow contains no animal by-products and is available
in 3 and 4.5mm sizes for Atlantic salmon farmers in RAS. For
further information please contact Dr Robert Tillner, Product
Manager at rt@aller-aqua.com or +49 159 018 419 89.
www.aller-aqua.com
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Trace mineral nutrition in fish and shrimp:
Working towards optimum performance and
sustainability in a rapidly evolving industry

A

by the Alltech Mineral Management Technical Team, USA

quaculture is one of the fastestgrowing food-producing
sectors in the world. Nutrition,
specifically trace minerals, is just
one of several key aspects that
must be considered in successful,
profitable and sustainable farm
management. Trace minerals
are absorbed from the marine
environment through gills or the body surface, but they seldom
meet the total requirements for farmed aquatic species and must
be provided in the diet through supplementation (Katya et al.,
2017).
Trace minerals, which are required in milligram or microgram
amounts, are essential elements required for normal life processes
and cellular metabolism. They form components of body fluids,
hormones and biological compounds such as haemoglobin. Of
particular importance are copper (Cu), iron (Fe), manganese
(Mn), zinc (Zn) and selenium (Se), which are associated with
proteins within metalloenzymes responsible for catalytic function
(Lall, 1989). Supplementing the right amount of trace minerals
ultimately contributes to the maintenance of health, fertility,
hatchability and immunity, as well as performance parameters,
including growth rate, feed efficiency and flesh quality. A general
summary of the functions of these trace minerals is provided in
Figure 1.

Figure 1: Key trace minerals and their physiological and
metabolic benefits in aquatic species

Figure 2: Effect of trace mineral source (inorganic vs.
organic) and level (commercial levels vs. 2/3 commercial
levels) on final body weight and FCR in Atlantic salmon
reared in low oxygen conditions (Kausoulaki et. al. 2019).

Trace mineral requirements in aquaculture: What
needs to be explored?

Although a delicate balance of trace mineral nutrition is
required to maintain physiological processes (Lall, 1989), the
exact trace mineral requirements for different aquaculture species
are still being explored and are hence a subject of much debate.
Excess mineral intake, either dietary or environmentally, can
cause toxicity, while a deficiency can compromise immunity,
therefore increasing susceptibility to disease.
Lall (2003) recommends the following ranges of dietary trace
minerals in fish (See Table 1).
The perspective from the National Research Council (NRC)
is that there is much to be explored on the knowledge of
trace mineral requirements for farmed fish and shrimp. Their
recommendations for dietary trace minerals in all livestock
species have yet to differentiate between trace mineral sources
and forms (See Tables 2 and 3). This can influence dietary
inclusion rates, as well as physiological factors like mineral
bioavailability and absorption and interaction with other dietary
feed components.

Form and level affect function: Feed ingredient sources
and mineral interactions

An increase in the demand for aquafeed and limitations on the
availability of fish meal has directed the industry to either reduce
the amount of fish meal in diets or explore other alternatives, such
as plant meal (Domínguez et al., 2020). This can present a range
of nutritional challenges.
Plant meal often contains high amounts of phytic acid, which
is a known antagonist. Phytic acid binds strongly to mineral
ions, making them unavailable for absorption by aquatic
species (Prabhu et al., 2016; Domínguez et al., 2020). In diets
containing high levels of plant protein, mineral supplementation
is necessary to improve growth and bone development,
especially in carnivorous salmonid and marine fish.
Trace mineral composition and bioavailability can also
differ markedly among aquatic feed ingredients and complete
feeds, which can result in exceptionally high trace mineral
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Figure 3: Effect of an Alltech feed
technology that incorporates Bioplex®
and Sel-Plex® on the survivability of red
hybrid tilapia after an immune challenge
(Arifin et al., 2019)

levels. Excess dietary minerals can affect the absorption and
bioavailability of other trace minerals within digesta. For
example, excess dietary phosphorus can interfere with the
absorption of zinc (Lall 2003).
One way that nutritionists are counteracting excess mineral
levels and antagonistic interactions is through the incorporation
of mineral programmes that feature organic sources of minerals,
as these have shown to be more bioavailable and highly stable.’

Absorption and bioavailability between organic and
inorganic trace mineral forms

Different sources of trace elements assume different molecular

forms and ligands, and subsequent compounds formed in the
gastrointestinal tract of the aquatic species may prevent mineral
absorption and metabolism (Watanabe et al., 1997). It is during
these conditions within the gastrointestinal tract that, often,
inorganic sources of trace minerals dissociate, and release charged
mineral ions before reaching absorption sites in the small intestine.
These ions often form insoluble and indigestible compounds
that are excreted as waste. Other formed compounds can compete
with dietary components and other trace minerals for favourable
binding sites on proteins responsible for absorption and
metalloenzyme synthesis (Chanda et al., 2015).
There is increasing interest in the use of trace minerals chelated
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Table 1. Recommended ranges for
trace mineral supplementation in fish
(Lall, 2003)
Trace mineral
Iron (Fe)

Recommended
intake (mg/kg)

1-5

Manganese (Mn)

2-20

Zinc (Zn)

15-40

Cobalt (Co)

0.05-1

Iodine (I)

Breed
Mineral
(ppm)

30–170

Copper (Cu)

Selenium (Se)

Table 2. NRC recommendations (2011) of mineral requirements for freshwater fish

0.15-0.5
1-4

Cu
I
Fe

Atlantic
salmon
(S.salar)

Common
carp (C.
carpio)

Tilapia
(Oreochromis
spp.)

Channel
catfish (L.
punctatus)

Hybrid
striped
seabass (M.
saxatilis x M.
chrysops)

Rainbow
trout (O.
mykiss)

Pacific salmon
(Onchorhynchus
spp.)

N/A

5

3

5

5

N/A

3

N/A

N/A

N/A

1.1

N/A

1.1

1

30-60

150

85

30

N/A

N/A

N/A
N/A

Mn

10

12

7

2.4

N/A

12

Se

N/A

N/A

N/A

0.25

0.25

0.15

N/A

Zn

37

15

20

20

20

15

N/A

*N/A – Data not available

to organic amino acid ligands or, in the case of selenium,
incorporated and enriched into microorganisms such as yeast
(Prabhu et al., 2016).
Chelates are produced through the reaction of mineral salts with
an enzymatically prepared mixture of amino acids and peptides,
resulting in a highly stable trace mineral source.
The chelated structure of these minerals, specifically Cu,
Fe, Mn, and Zn, protects the elements from forming insoluble
complexes within the digestive tract, facilitating transport across
the intestinal mucosa (Katya et al., 2017).
Due to high levels of dissociation, a greater level of inorganic
trace mineral is required to produce similar levels of growth,
tissue mineralisation and enzymatic activity compared to
organic sources (Katya et al., 2017). Using organic mineral
sources with higher stability and bioavailability in feed
can reduce the level of mineral supplementation without
compromising the dietary requirements of the species
(Watanabe et al., 1997).

Organic trace minerals: How mineral form influences
function and productivity

Peptide-based organic mineral chelates such as Bioplex®
and organic selenium incorporated into yeast (Sel-Plex®)
have demonstrated higher bioavailability compared to their
inorganic counterparts. This warrants the use of lower dietary
inclusion rates via reduced wastage of unassimilated minerals.
Supplemented either separately or in combination with other feed
solutions, these technologies have demonstrated many immune
and growth benefits in a variety of aquatic species:
Immunity, survivability and growth: In Pacific white shrimp,
Reyes et al. (2018) found that Bioplex supplementation increased
total haemocytes, plasma protein, phenoloxidase enzyme levels
and tissue mineral concentration. Positive trends towards copper
were observed in tissue, as well as improved FCR and average
shrimp weight.
Sea bream supplemented with 100 mg/kg Bioplex iron achieved
the highest respiratory burst activity compared to 200 mg/kg of
inorganic iron sulphate over 12 weeks (Rigos et al., 2010).
Trials also showed that diets including Bioplex minerals and
Sel-Plex can maintain normal heath status. Atlantic salmon
smolts receiving 150 mg/kg of Bioplex zinc showed a 33.4
percent reduction in mortality compared to the control group
(Gatica, 2004).
Growth and efficiency: When post-smolt Atlantic salmon were
reared in conditions with suboptimal oxygen, supplementation
of Bioplex zinc and Sel-Plex selenium-enriched yeast improved
FCR and growth rate compared to those supplemented with
inorganic trace minerals (See Figure 2). By the end of the trial,
salmon from this group also exhibited firmer filets (Kousoulaki et
al., 2016).

Table 3. NRC recommendations (2011) of mineral requirements for shrimp
Breed
Mineral (ppm)

Tiger shrimp (P.
monodon)

Pacific white
legged shrimp
(L. vannamei)

Cu

Fleshy prawn (F.
chinesis)

10-30

16-32

25

I

N/A

N/A

N/A

Fe

N/A

N/A

N/A

Mn

N/A

N/A

N/A

Se

N/A

0.2-0.4

N/A

Zn

N/A

N/A

15

*N/A – Data not available

In rainbow trout fingerlings receiving Bioplex and Sel-Plex at
66 percent of the level of the inorganic trace mineral group, FCR,
weight gain, mortality and immunity (via lysozyme activity) were
all improved (Staykov, 2005).
Red hybrid tilapia that were fed Aquate Defender™, a feed
technology that incorporates Bioplex and Sel-Plex, showed
improved growth and improved feed utilisation after being
challenged with S. agalactiae and A. hydrophila bacterium
(Arifin et al., 2019; see Figure 3).
Fukada and Kitagima (2019) attributed lower levels of Bioplex
and Sel-Plex to improved weight gain, FCR and final weight in
yellowtail fingerlings when dietary fish meal was reduced. They
concluded that these levels could reduce the amount of trace
mineral excreted into the environment and contribute to more
sustainable aquaculture production.

Summary

Organic trace minerals have several positive effects on the
health and performance of several aquatic species, including
increased disease resistance, growth and improved feed
conversion (FCR). Such effects have significant benefits in
aquaculture, including decreased incidence of disease, better
production, increased fillet quality and increased water quality
from less mineral wastage.
When substituting inorganic trace minerals for Bioplex and
Sel-Plex, it can often be done at lower inclusion rates without
compromising performance in fish and shrimp. Lower dietary
trace minerals in an organic form can also reduce environmental
mineral output, therefore contributing to sustainable aquaculture
production systems. Hence, incorporation of an organic trace
mineral programme can have a significant role in maximising
production and profitability for fish and shrimp.
www.alltech.com
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Methionine levels in whiteleg shrimp
How do dietary methionine sources and feeding frequency impact the
post feed hemolymph methionine levels in whiteleg shrimp?

A

by Dr Karthik Masagounder, Head Aqua and Swine Research, Evonik Nutrition and Care GmbH,
Germany and Dr D Allen Davis, Professor, Auburn University, USA
n in-vitro study based on the
enzymes extracted from shrimp
hepatopancreas showed that
shrimp are able to completely
cleave the four available isomers
of DL-methionyl-DL-methionine
(AQUAVI® Met-Met) but at
different rates. This allows delayed
liberation and absorption of D- and

L- Methionine (Met) in the digestive tract. However, no in-vivo
data was published showing changes in the postprandial profile
of Met in the hemolymph – a fluid analogous to the blood in
vertebrates – of shrimp fed different Met sources.
We therefore instigated a study to investigate and compare
postprandial Met levels in relation to other amino acids in the
hemolymph of whiteleg shrimp fed diets supplemented with
AQUAVI® Met-Met or DL-Met. The effects of different sources
on the Met levels of shrimp hemolymph were evaluated under

Table 1: Dietary and nutritional composition of the experiment diets used in the study
Ingredients (%)

Basal

DL-Met

Met-Met

Analysed
nutrients %

Basal

DL-Met

Met-Met

Soybean meal

49.10

49.10

49.10

Dry matter

91.18

91.19

90.39

Fish meal

5.00

5.00

5.00

GE (MJ/kg)*

20.00

20.00

20.00

Wheat

25.00

25.00

25.00

Crude lipid*

8.00

8.00

8.00
37.41

Gelatin

7.00

7.00

7.00

Crude protein

38.65

37.11

Corn starch

1.83

1.83

1.82

Lys

1.96

1.89

1.90

Ca-P-dibasic

2.20

2.20

2.20

Met

0.52

0.84

0.83

Fish oil

5.89

5.89

5.89

Met+Cys

0.97

1.26

1.25

Trace minerals

0.50

0.50

0.50

Thr

1.26

1.22

1.22

Vitamin premix

1.80

1.80

1.80

Arg

2.63

2.53

2.55

Choline chloride

0.20

0.20

0.20

Ile

1.40

1.35

1.35

Stay C

0.10

0.10

0.10

Leu

2.44

2.38

2.38

Lecithin

1.00

1.00

1.00

Val

1.58

1.53

1.54

Cholesterol

0.08

0.08

0.08

His

0.82

0.80

0.80

DL-Met

0.00

0.30

0.00

Phe

1.64

1.59

1.60

AQUAVI® Met-Met

0.00

0.00

0.31

Met_free

0.01

0.29

0.03

Glycine

0.30

0.00

0.00

Met- Met_free

<0.02

<0.02

0.28

*calculated values.
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two feeding frequencies (once
per day and three times per day)
to understand if the feeding
frequency would influence
the dietary effects on the
hemolymph Met levels.
Met is typically the first
limiting amino acid in the
practical shrimp feed and,
therefore, its supplementation
is essential. Previous studies
showed that AQUAVI® MetMet is a more efficient Met
source (≥ 200%) for shrimp
compared with DL-Met (Xie et
al. 2017; Niu et al. 2018). Better
bioavailability of AQUAVI®
Met-Met versus DL-Met is
attributed mainly to (i) its less
water solubility and leaching
and (ii) slow and long release of
Met from different sterioisomers
(DL-Met-Met, LD-Met-Met,
LL-Met-Met, DD-Met-Met).

Trial design to test
different methionine
sources and feeding
frequencies

Table 2: Total amino acids (μg/ml) and Met (μg/ml, %TAA) contents in the hemolymph of shrimp fed the experimental
diets at 1x or 3x feedings per day
1x
feeding
frequency
Diet

Time

3x feeding
frequency

TAA (μg/
ml)

Met (μg/
ml)

Met
(%TAA)

TAA (μg/
ml)

Met (μg/
ml)

Met
(%TAA)

Basal

1412.7

5.7 a

0.39 a

1890.2

15.4

0.81 a

DL-Met

1524.3

10.3 ab

0.62 b

1602.3

17.4

1.03 ab

Met-Met

1621.7

13.2 b

0.78 c

1446.7

18.3

1.20 b
0.93 ab

Main effect: Diet

Main effect: Time
0

893.3 a

3.2 a

0.39 a

1078.8 a

10.1 a

15

1974.4 bc

16.9 b

0.84 c

2018.6 b

25.1 b

1.25 b

30

2349.6 c

16.3 b

0.61 bc

1599.1 ab

15.8 ab

1.04 ab

45

1910.2 bc

13.0 b

0.66 bc

2123.8 b

19.1 ab

0.86 a

60

1290.2 ab

6.6 a

0.49 ab

1411.7 ab

15.0 a

0.99 ab

120

597.9 a

3.3 a

0.54 ab

Diet x Time interaction effects
Basal

DL-Met

0

1312.0

2.9

0.21

1150.5 b

8.6

0.71

15

1959.2

10.8

0.50

2444.5 ab

24.0

0.99

30

2864.2

14.3

0.51

2055.7 ab

14.2

0.74

45

1356.0

7.0

0.52

2547.2 ab

18.6

0.74

60

916.6

3.3

0.37

1253.1 b

11.6

0.86

120

551.8

1.7

0.32

0

703.7

2.7

0.39

999.7 b

10.4

1.05

15

2060.3

19.1

0.93

1784.9 ab

22.9

1.24

Basal diet was formulated
30
1699.9
11.6
0.65
1222.4 b
12.8
1.00
to contain ~37 percent protein
45
1968.2
13.0
0.68
2872.4 a
30.0
1.00
using soybean meal as the
60
1474.5
7.5
0.48
1132.0 b
10.6
0.89
primary protein source, and
120
668.5
3.2
0.48
eight percent lipid and ~20 MJ/
kg gross energy using wheat
Met-Met
0
664.3
3.9
0.58
1086.3 b
11.3
1.04
and fish oil as the main energy
15
1903.7
20.7
1.09
1826.4 ab
28.3
1.54
sources (See Table 1). The basal
30
2656.2
21.7
0.81
1519.1 ab
20.4
1.38
diet was formulated to meet the
45
2406.3
19.1
0.79
951.7 b
8.7
0.83
known nutritional requirements
60
1479.4
9.0
0.62
1850.1 ab
22.9
1.23
of whiteleg shrimp with the
120
620.5
4.8
0.77
exception of Met. Two test diets
P-value
were formulated by replacing
Diet
0.55
< 0.001
< 0.001
0.08
0.54
0.001
0.30 percent glycine from the
Time
< 0.001
< 0.001
< 0.001
0.001
0.002
0.04
basal diet with 0.30 percent
Diet x Time
0.08
0.30
0.59
0.007
0.03*
0.58
DL-Met (DL-Met diet) or 0.31
percent AQUAVI® Met-Met
Note: Differences in lower case letters in each column shows mean separation due to diet or time or their interaction
(Met-Met diet).
*post-hoc tukey analysis did not detect any mean separation
All the diets were pressure
pelleted using a meat grinder
Feeding for different tanks were staggered between 8 and 10am
and a 3mm die at the feed
to allow time for samplings in different tanks at the targeted time
laboratory of Auburn University. After pelleting, diets were dried
points. Prior to the sampling day, shrimp were fasted overnight
to a moisture content of 8-10 percent and stored at 4°C. Analysed
and basal hemolymph samples were taken from three tanks in
Met and other amino acid levels in the three diets showed close
each dietary group at zero minute just before feeding. Shrimp
values as those of planned (See Table 1).
in the remaining tanks were offered an excess of the respective
In trial one, 54 tanks, each tank containing four shrimps
experiment diets for 15 minutes, tanks were siphoned to remove
(~17g average body weight), were used. Each diet was offered
any excess feed, and shrimp were fasted thereafter during
to 18 tanks (80l volume) in total. This allowed triplicate
hemolymph collection.
samples of hemolymph (one hemolymph sample pooled from
In trial two, shrimp were conditioned to the diets for four days
four shrimp per tank) at each time point for six time points
before hemolymph collection. Each diet was offered to 15 tanks
(0, 15, 30, 45, 60 and 120 min) for each dietary group (three
(80l volume) containing four shrimp (~21g average body weight)
replicates x six time points x three diets = 54 tanks). No tank
per tank. First feeding for different tanks was staggered between
was sampled more than once. Shrimp were preconditioned to
7am and 9:30am to accommodate hemolymph samplings on the
the experimental diets at one feeding per day for four days
sampling day at the targeted time points. A three-hour interval
before hemolymph sampling.
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the hemolymph of shrimp measured
was given between the two meals
Table 3: Effects of diet, time and feeding frequency on the
at 15, 30- and 45-min post feeding
during the day. Hemolymph
hemolymph Met level (%TAA) of shrimp
were generally higher than those
samples from triplicate tanks of
Diet
Time (Min)
Feeding
Met
measured in other time points (0, 60
shrimp were planned after the third
frequency
(%TAA)
and 120 min).
meal up to 60 min for every 15 min
Main effect: Diet
In trial two, where shrimp were
interval.
Basal
0.62 a
fed three times per day, absolute
On day five, shrimp fasted
DL-Met
0.83 b
quantity of TAA and Met levels
overnight were fed two times each
Met-Met
0.99 c
(μg/ml) in shrimp hemolymph
lasting for one hour, following
Main effect: Time
showed interaction effects due
the same feeding schedule used
0
0.66 a
to diet and time (See Table 2).
in the previous days. After each
However, no particular trend could
feeding, tanks were siphoned for
15
1.05 b
be detected due to diet x time
any uneaten feed and shrimp were
30
0.89 ab
interaction. Furthermore, postfasted for two hours. Before the
45
0.76 a
hoc tukey comparison showed no
third feeding, basal hemolymph
60
0.74 a
significant differences between any
samples were taken at zero minute
Main effect:
mean combinations. Variations in
from three tanks. Shrimp in the
Feeding frequency
the peak of amino acid levels within
remaining tanks were offered an
1x
0.61 a
the dietary groups over time were
excess of the respective diets for 15
3x
1.01 b
likely because of differences in feed
minutes and were fasted thereafter
P-value
intake among individuals. Degree
during the subsequent samples.
Diet
<0.001
of satiation among individuals seem
Hemolymph samples were taken at
Time
<0.001
to vary more when shrimp are fed
15, 30, 45, and 60 min, each time
Frequency
<0.001
more often.
from triplicate tanks of shrimp in
Diet x Time x
0.78
Examining hemolymph Met
each treatment group.
Frequency
levels as %TAA partially corrects
Collected hemolymph samples
Diet x Time
0.39
the confounding effects of
were centrifuged and decanted
Diet x Frequency
0.93
variations in feed intake on the
to obtain free amino samples.
Time x Frequency
0.13
diet effects. Met levels in %TAA
Samples were then freeze dried and
showed effects due to diet or
analysed for individual amino acid
Note: Differences in lower case letters show mean separation of
Met (%) due to diet or time or feeding frequency
time with no interaction between
content.
them. Met levels (%TAA) were
Absolute quantity of Met and
higher in shrimp fed Met-Met
total amino acids (TAA) were
diet than those fed the basal diet, while shrimp fed DLevaluated for each dietary treatments and time points. In order
Met diet showed intermediate no-significant Met levels.
to eliminate the influence of variation in the amount of feed
Met levels (%TAA) reached its peak at 15 min post feeding
consumed by individual shrimp on the Met levels at a given time
and then declined over time. Similar time effects were also
point, Met level was expressed in percent of TAA measured. This
observed on the TAA and Met levels (μg/ml) when examined
value was then compared among treatments and different time
points for the two different feeding frequency. Data was subjected at absolute quantity.
Subjecting hemolymph Met data (%TAA) obtained from both
to two-way ANOVA to measure the effects of diets and different
the trials through a three-way ANOVA showed significant effects
time points on the hemolymph TAA (μg/ml) and Met levels (μg/
due to diet, time, and feeding frequency without any interaction
ml, (%TAA) of shrimp. Additionally, combining both the trial
effects (See Table 3). Shrimp fed the Met-Met diet showed
data, hemolymph Met (%TAA) level was also subjected to threesignificantly higher hemolymph Met levels than those fed the
way ANOVA to evaluate the effects of diet, time and feeding
basal or DL-Met diet, while shrimp fed the DL-Met diet showed
frequency (time point 120 min was excluded for 1x feeding).
higher Met levels than those fed the basal diet. As detected
During the study, water temperature was maintained at around
before, Met level (%TAA) in the hemolymph reached its peak
30°C. Dissolved oxygen was maintained near saturation using
at 15 min post feeding and was significantly better than that
air stones in each aquarium and the sump tank using a common
observed at 0, 45 or 60 min post feeding. Feeding shrimp three
airline connected to a regenerative blower. Water salinity was
times a day resulted in higher Met level in the hemolymph than
maintained at around nine ppt.
those fed one time a day. Data analysis with three-way ANOVA
clearly show increase in the hemolymph Met levels with the
Impacts of diet (methionine sources), time post feeding
Met-Met diet versus the basal or DL-Met diet in both the feeding
and feeding frequency in the hemolymph
frequency.
Results of both main and interaction effects of diets and time
Overall, study results clearly demonstrate that feeding
on the hemolymph amino acid levels of shrimp are summarised
AQUAVI® Met-Met supplemented diet compared with the DLin Table 2. In trial one, where shrimp were fed one time per
day, diet affected only hemolymph Met levels (μg/ml, %TAA),
Met supplemented diet results in higher Met (% TAA) in the
but not TAA. Both TAA and Met levels were affected by time.
hemolymph of shrimp over a long time. and thereby, can support
However, no interaction effect due to diet and time were detected
for higher body protein synthesis and better growth performance.
on TAA or Met. Hemolymph Met levels were higher in shrimp
This in-vivo study provides evidence for the higher biological
fed Met-Met diet relative to the basal (μg/ml) or both basal and
efficiency observed in the previous studies for AQUAVI® MetDL-Met diets (%TAA). Hemolymph Met level expressed in
Met vs. DL-Met.
%TAA showed higher levels in the hemolymph for the DL-Met
https://corporate.evonik.com
diet than for the basal diet. Across diets, Met and TAA levels in
https://www.auburn.edu
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New technologies for
fine aqua feed production

W

by Volkan Aktan, Project Engineer Dry Grinding and Thomas Runde, Managing Director, Tietjen
Verfahrenstechnik, Germany
hen producing animal or
fish feed, a high degree
of fineness must always
be achieved. Especially
in the production of aqua
feed, it is important that
the ground components
have a very high level
of fineness and a precise
separation cut. Finding a suitable mill for this challenging task is,
therefore, essential.

The grinding history of Tietjen

Grinding has changed a great deal in the past few decades and,
therefore, the requirements of the production process have also
adjusted to reflect this. As a specialist in grinding technology,
Tietjen Verfahrenstechnik always keeps an eye on the size
reduction of mixed raw materials, especially in challenging
applications such as pet food and aqua feed. Together with our
worldwide customers and partners, Tietjen continue to optimise
and search for the economically best solutions for targeted
crushing to suit customer requirements.
Since 1959, Tietjen has been building hammer mills and
individual grinding solutions in Hemdingen, near Hamburg,
Germany. With our Tietjen mills you can grind anything from
ordinary solids, such as wood, to extraordinary materials like
incense resin or aqua feeds, with a high fineness level.
To ensure that our customers achieve even better grinding
results, we have been looking more closely at optimising the
pre-crushing process. Good crushing depends, on the one hand,
on the technical design of the hammer mill itself (sieve surface,
impact surface, motorisation, speed and sieve perforation) and,
on the other hand, on the aspiration of the mill (air volume flow,
air speed, filter type, filter surface). The grinding plant itself can
only be optimally operated with appropriate, load-dependent
controlled dosing of the input material.

The perfect hammer mill for your business demands

In order to continue producing the best possible products in
the future, special attention must be paid to every technical
detail at the beginning of the process chain. The grain structure
and fineness achieved by the grinding process are of definitive
importance to achieve the desired quality. Finally, the key
nutritional-physiological ingredients must always be maintained,
in every place, for each extrudate and for every small pellet.
Key considerations for fish and shellfish feed include:
• Feed conversion ratio (FCR)
• Sink and swim behaviour
• Environmental compatibility of the residues
For the best results in production, the system components must be
properly coordinated. Good grinding produces a defined, uniform
particle size and is a prerequisite for the efficient utilisation of the
ingredients. A guaranteed grist and reliably cleaned material at the
extrusion interface avoids extruder downtimes, ensures energy
efficient drying and cooling as well as optimum oil absorption
in the coating process. This, in turn, has positive effects for the
packaging process and storability of the feed.
Depending on the customers’ requirements, as well as the final
product, Tietjen offers different grinding solutions such as the
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Tietjen Impact Classifier Mill (TICM) and the Hammer Mill FD.

Technological advantages of the TICM

The TICM fine grinding concept is specially designed for the requirements
of fish feed and pet food production and, thus, exceeds high demands. The
TICM combines efficient grinding with precise classification in one machine.
Therefore, it is possible to produce particularly homogeneous end products with
high fineness ranges from 100μm-to-400μm and a precise separation cut of up to
99 percent at high throughput rates.
Another special feature is the optimised grinding chamber, designed for gentle
processing with a low rise in temperature in order to preserve vitamins and
micro-components in the ground material. In addition, single-stage grinding
enables a compact system design and can, thus, be excellently integrated into
existing systems as a dedicated fine grinding line.

Technological advantages of the FD mill

The hammer mill FD, on the other hand, is suitable for fine grinding, especially
for pet food and fish feed. This mill can be used to grind fish and poultry meal as
well as peas, corn and other cereals. The screen basket guides have become more
robust and effective. This especially means that screens with small perforations
can be guided and supported more optimally. As a result, the mill can grind the
product even finer, giving the ground products a premium quality. Other special
features include a tighter tolerance, split baffle plates and new screen holders.
The baffle plates and sieves can be changed optionally. Consequently, the
grinding fineness can be adjusted as required. With it is “sister-product”, our GD
mill, the FD mill has in common a superior line capacity for fine grinding.
No single aqua feed recipe resembles another, so, Tietjen has developed unique
systems for individual needs. Depending on the customers’ requirements, we
offer a wide range of grinding solutions even for challenging recipes, always
providing the right grinding system for your company.
www.tietjen-original.com
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Aquaculture round-up

The 11th edition of the
Monaco Blue Initiative
goes virtual

T

by Thierry Chopin, Director of the Seaweed
and Integrated Multi-Trophic Aquaculture
Research Laboratory, University of New
Brunswick, Canada

he 11th edition of the Monaco Blue
Initiative (MBI), planned for March 2020
in Monaco, had to be cancelled due to
the COVID-19 outbreak. In the spirit of
resilience and mobilisation, His Serene
Highness Prince Albert II of Monaco,
and the Steering Committee of the MBI,
wished to keep the momentum going and
offer a space for debating and making
progress on the themes of the 11th MBI through three online
workshops.
A lot was covered during these three sessions. I will, however,
cover sessions 1 and 3 more briefly in order to focus on session 2,
during which an excellent panel of practitioners, directly involved
in Marine Protected Areas (MPAs), offered very interesting,
practical and pragmatic insights and engaged in a very interesting
discussion with their remote audience.

Workshop #1 – May 28th, 2020: How can we place
marine protected areas and other effective area-based
conservation measures at the center of international
discussions and act collectively for their development?

Held in the presence of HSH Prince Albert II of Monaco, this
first session began with a welcome address by the Prince, who
mentioned that the COVID-19 situation shows us both how our
world is more vulnerable than we thought, but also that we are
collectively capable of rapid change if we so decide.
The Prince urged a change in the collective attitude towards
the marine environment and marine resources, including with
regard to the development and reinforcement of more efficient
MPAs, which will require discussions in multilateral forums, but
also a more local perspective on how MPAs are managed, with
greater involvement by coastal populations. Ten years ago, the
international community pledged to protect 10 percent of marine
areas, but this target has not been reached, while many – including
the Prince – believe the target today should be 30 percent by
2030. MPAs offer very real economic opportunities, which are
crucial to their success, and that justify appropriate funding and
HSH Prince Albert II of Monaco

sustainable effective management practices, adapted to the regions
and ecosystems where they are developed. Prince Albert called for
the implementation of a genuine blue economy, reconciling human
needs with those of the ocean. To address these often-conflicting
challenges, we must take a practical look at things and be unafraid
to speak of failures, weaknesses and success stories, to better
understand the issues, and assess the actions to take to place the
oceans at the heart of our development paradigm.
The Prince’s address was followed by a keynote speech from
Brune Poirson, Secretary of State to the Minister for the Ecological
and Inclusive Transition of France, who indicated that the
COVID-19 pandemic is both a terrible reminder of the increase
of human pressure on natural resources, species and habitats,
undermining resilience and increasing the risk of disease, but also
an opportunity to highlight the need for protecting biodiversity
and taking climate changes seriously. France supports protecting
30 percent of land and oceans by 2030. The aftermath of the
COVID-19 crisis will either push environmental issues to the
backburner or pinpoint them as the causes of this health crisis and
increase our will to address them.
The second keynote speech was given by Virginijus Sinkevičius,
EU Commissioner for Environment, Oceans and Fisheries, who
also drew a parallel between the historic health crisis on land and
that of the marine environment, upon whose health humans and the
planet depend. MPAs and other effective conservation measures
(OECMs) are among the most effective ways to address both the
biodiversity and climate emergencies at once. Globally, MPA
coverage reaches just 7.5 percent, with an even smaller percentage
effectively managed, and close to zero protection in the High Seas.
The European Commission’s new Biodiversity Strategy proposes
to increase the EU’s network of MPAs and OECMs by 19 percent
over the next ten years to achieve 30 percent by 2030, with a
substantial part under strict protection.
The first workshop was, then, moderated by José María Figueres
Olsen, Former President of Costa Rica, Co-founder and Board
Chair of Ocean Unite. The first panelist, Serge Segura, Ambassador
of France for the Oceans, reminded us that 2020 was supposed to
be the Year of the Ocean and Biodiversity. France’s objective is
Brune Poirson, Secretary of State to the Minister for the Ecological
and Inclusive Transition of France
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to reach the level of 30 percent of protected areas by 2022, with
10 percent under a strict regime. Multilateralism with respect
to biodiversity and protection of the ocean must be promoted.
Bilateral cooperation can also be effective. States must also work
with civil society.
The second panelist, Sabine Jessen, Executive Director of
the Secretariat of the 5th International Marine Protected Areas
Congress, planned for Vancouver in 2021, confirmed that Canada
is strongly promoting the adoption of the 30 percent target by
2030. Canada was stalled at less than one percent until 2015
and civil society played a critical role to progress to the current
14 percent. National standards were developed, resulting in a
blanket prohibition of oil and gas development, bottom trawling
or dumping across all MPAs. Canada was a pioneer in using
OECMs, a very important tool to protect areas that might not fit
the definition of an MPA but still make effective contributions
to biodiversity conservation. Indigenous peoples and traditional
knowledge also have an important role to play when defining and
managing MPAs.
The third panelist was Enric Sala, Founder and Leader of
Pristine Seas, the National Geographic Society’s largest project
for protecting the oceans’ last wild places. It created 22 of the
world’s largest MPAs. The origin of the COVID-19 pandemic
is our broken relationship with nature, making fully protected
MPAs even more important. Palau has strictly protected 80
percent of its waters; Seychelles, 30 percent; Niue, 40 percent.
Chile, a major fishing country, has gone from less than one
percent of its Exclusive Economic Zone in fully protected MPAs
in 2010 to 24 percent today.
The fourth panelist, Atsushi Sunami, President of the Ocean
Policy Research Institute of the Sasakawa Peace Foundation
indicated that scientists play an important role in support of
scaling up MPA protection. When Japan hosted the G20 summit
in 2019, scientists worked with the government to put the ocean
and illegal, unreported and unregulated (IUU) fishing, marine
plastics and blue carbon on the agenda. Scientists need to keep
pushing ocean issues as a priority on the agenda of international
summit meetings to get leaders to agree on the ambitious
post-Aichi target and reaffirm their political commitment.
Interdisciplinary science, international cooperation, capacity
building and policy interfaces are keys for proper assessment
and a holistic approach regarding marine biodiversity, ecosystem
services, and values and risks.
The fifth panelist, Shirley Binder, National Director of
Environmental Policy at the Ministry of Environment of Panama,
indicated that Panama has almost 14 percent of its waters as
MPAs; however, it needs to change how they are created and
implemented by involving and empowering more coastal
communities and showing them how the proper creation of
MPAs will benefit them economically, especially in the long
term. Shirley Binder stressed the importance of connectivity
and corridors between MPAs of international significance (for
example, between Panama, Costa Rica and Colombia). They are
core areas, but migratory routes between them need to also be
protected.
The panel was, then, opened to discussion. Acting Executive
Secretary of the Convention on Biological Diversity Elizabeth
Mrema recalled that MPAs are among the most effective tools
for protecting biodiversity, ecological functions and services.
There is still time to achieve the 10 percent quantitative element
of Target 11 and of SDG 14, as well as the qualitative elements,
including ecological representativeness, effectiveness, equitable
management, and connectivity. Targets and goals for ocean
conservation should be ambitious, while ensuring oceans can
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continue to support livelihoods, food security, economic growth
and social wellbeing.
Harriet Harden-Davies, a researcher with the Nippon
Foundation’s Ocean Nexus Program, reported progress with states
aiming to serve as ocean stewards, in proposing mechanisms to
establish MPAs and conduct environmental impact assessments,
and even on the contentious issue of marine genetic resources,
with a shift from commercialisation to conservation, emphasising
capacity building and technology transfer. A better understanding
of the role of High Seas MPAs in tackling climate change, and
associated threats like ocean deoxygenation, is needed. We could
also consider novel approaches, such as Rights of Nature laws, and
ensure equitable outcomes for developing countries.
Executive Secretary of the Mediterranean MPA Managers’
Network Marie Romani emphasised the importance of effective
management and adequate, sustainable financing of MPAs to
ensure meaningful protection. Management means adequate human
and material capacity, as well as skills, and requires effective
operational tools such as MPA manager networks.

Workshop #2 – June 9th, 2020: Lessons to be learned
from community-led initiatives and civil society in the
management and preservation of protected areas

The second online workshop of the 2020 MBI began with a
keynote speech by Andrés Couve Correa, Chile’s Minister for
Science, Technology, Knowledge and Innovation. Mr. Couve
Correa recalled that the Ocean – central to Chile’s identity –
provides food, fuel, trade routes, recreation, tourism and scientific
knowledge. Local communities were instrumental to establishing
Chile’s MPAs, which cover 43 percent of its Exclusive Economic
Zone and include the Easter Island MPA. As a Multiple Use area, it
allows activities including artisanal fishing, tourism, and research.
The Juan Fernández Archipelago is another example. In the 1980s,
the local community established rules to protect the prized Juan
Fernández lobster, regulating capture techniques, minimum size,
and seasons. When industrial fishing became a major threat in the
early 2000s, universities and NGOs joined forces to successfully
petition for legal reform to ban it from protected areas.
Grethel Aguilar, Acting Director General of the International
Union for Conservation of Nature (IUCN) opened the panel, she

Virginijus Sinkevičius, EU Commissioner for Environment, Oceans and
Fisheries

also brilliantly moderated, by stating that coastal communities
know that natural infrastructure and fisheries must be protected
for them to prosper, and possess a wealth of knowledge and
practices to enable that. Oceans must be part of the global health
and socio-economic recovery from COVID-19. The panelists,
then, engaged in very enlightening discussion, sharing their
experiences with community-led conservation and offering
concrete recommendations for reconciling marine conservation,
sustainable livelihoods and economic activities to ensure ocean
health, productivity and resilience.
The first panelist was Divya Karnad, Assistant Professor of
Environmental Studies at India’s Ashoka University, and Founder
of InSeasonFish, which assists small-scale fishermen to increase
fisheries’ sustainability while working with supply chains and
consumers to develop supportive markets for their catch. Divya
Karnad urged the global conservation community to do more to
recognise and validate local and indigenous conservation strategies,
especially in developing countries. While MPAs in the developed
world typically depend on government decree and enforcement,
this may not fit the reality elsewhere. Most of India’s 133 statedeclared MPAs are mere “paper parks” because the government
has not been able to allocate funding, training and technology
needed to enforce them effectively. Fishing communities in the
Global South are well versed with the spirit of MPAs, but have
their own ways of implementing them. In India, small-scale or
local community MPAs (CMPAs) use a mix of strategies such
as temporal fishing closures, spatial closures, or partial closures
to certain types of gear. Unfortunately, these CMPAs are seldom
recognised nor discussed at the global level. An important first step
would be to help them gain legal status. Secondly, the COVID-19
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Andrés Couve Correa, Chile’s Minister for Science, Technology,
Knowledge and Innovation

pandemic has shown that communities need diversified livelihoods
that are resilient to global shocks (sole dependency on tourism, for
example, cannot be the way forward). This also requires supportive
markets. Fishermen, who adhere to community fishing closures,
have to catch whatever is ecologically available rather than going
after the most valuable fish, but may have difficulty selling their
catch. InSeasonFish helped to shift market behaviour by working
with supply chains, restaurants and consumers in support of
sustainable fishers. This involves fishing management, supply
chains and even diet and culture modifications. Providing income
support may be a worthwhile investment for ocean conservation
and wellbeing in poor coastal communities. In the first two weeks
of India’s two-month COVID-19 lockdown, supply chains broke
down and small-scale fishers were unable to sell their catch,
bringing some to the point of starvation. Divya Karnad’s team
initiated a relief effort alongside state-provided rations. Once
fishing was re-opened, many maintained closures of their own
accord because they knew they could survive. Some financial
provisioning or Universal Basic Income for owner-operated fishing
vessels could be a useful tool to increase community buy-in for
MPAs.
The second panelist, Adam Miller, Co-Founder and Executive
Director of Planet Indonesia, made three recommendations. First,
the conservation community must prioritise participation of local
communities. Marine initiatives can no longer be designed in
offices in the Global North and then pushed on the communities
of the Global South. Second, the development of local, inclusive
governance structures is key to success. Conservationists should
view their role as facilitating a locally led process rather than
implementing one themselves. Gender issues and gender equality

must be central to all community-led conservation initiatives.
Third, the global conservation community must move beyond
a system of large multinational NGOs whose impact is to selfreplicate, towards a system that identifies local partners and local
civil society organisations, and supports them in their marine
resource management and conservation efforts. Communities
should define sustainability, conservation, wellbeing and
development themselves. These definitions may be different from
those accepted internationally, which are often western colonial
terms imported to the Global South. The COVID-19 crisis has
further revealed the vulnerability of MPAs that are not communityled and locally sustainable, as international staff have been sent
home, patrols are no longer active, and tourism has collapsed. By
revealing our failure to correctly and fairly involve communities in
marine resource management, the pandemic is an opportunity for
self-reflection. The new normal must be that we cease the endless
top-down versus bottom-up debate among conservationists, and
focus on impactful, inclusive solutions hand-in-hand with coastal
communities.
The third panelist, Esther Wolfs, Partner And Founder of the
Wolfs Company in The Netherlands, is involved in measuring
and communicating the benefits of investments in sustainable
development and nature conservation, mainly in the Caribbean.
Balancing the interests of communities, governments, civil
society and the private sector, by increasing transparency
regarding trade-offs in the use and management of ecosystems,
is important. Valuation of the Bonaire’s coral reefs showed that
they were responsible for 74 percent of the added value in the
tourism industry. As a result, the Dutch government allocated 7.5
million Euros to nature conservation in the Caribbean. In a similar
study of the socio-economic value of Aruba’s marine and coastal
ecosystems, 400 community members took part in a participatory
mapping exercise identifying locations with high aesthetic, cultural
and recreational value. Their concerns have now been incorporated
into a revised spatial development plan. The marine park areas
of the Cayman Islands have also been expanded after years of
consultation, as a majority of Caymanians valued recreational
activities such as swimming, beach-going and diving, and
considered a pristine natural environment central to their cultural
identity. Ms. Wolfs shared an example of balancing private sector
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business interests with those of a community in southern Chile. An
analysis of the impact of a salmon farm on the surrounding marine
environment and communities revealed that local fishers attributed
the decrease in their catch to the salmon company’s activities. The
aquaculture business thought it had a good local reputation because
it sponsored many community events and programs. Thanks to the
new understanding, it changed its strategy and invested in marine
conservation in collaboration with the community, resulting in
more effective efforts to protect the ecosystem.
The fourth panelist, Marco Lambertini, Director General of
World Wildlife Fund International, offered the perspective of an
international NGO. Many communities go through a journey of
discovery from overexploitation to awareness and understanding,
and then to an element of commitment and change. Two elements
are necessary to support that process: recognition of rights, then a
concerted effort at the community, local and sometimes national
level. On Indonesia’s Koon Island in Maluku, under strong
traditional governance, the local community applied measures
after seeing a decline in fish yields. They regulated seasons and
techniques, while diversifying their economy. Another example
is the Tuscan Archipelago National Marine Park where the local
community obtained exclusive fishing rights. In Tunisia’s Gulf of
Gabes, the community also took action in response to a decline in
fish stocks, due mainly to competition from industrial fishing, by
pushing the government to designate no-take zones surrounded
by community managed fishing areas. There is an opportunity to
embed concepts like community-led conservation in agreements
and perhaps to attach specific targets to those concepts as part of
the overall vision of a carbon-neutral and nature-positive world.
Haydee Rodriguez Romero, Vice-Minister for Water and Seas
of the Government of Costa Rica was the fifth panelist. She noted
that the COVID-19 pandemic has exposed social inequalities
but has also shown humanity’s potential to work together to
overcome crises and build a sustainable future that leaves no
one behind. Costa Rica is working on its Caribbean side with its
first community-led MPA that incorporates the climate change
variable while serving as a buffer against excess tourism and
fishing activities. Marine spatial planning, environmental impact
assessments, translation of scientific information into public policy
and common knowledge, and catalysing investment to finance
conservation are keys. Currently investment in nature is less than

Jens Frølich Holte, State Secretary of Norway’s Ministry of Foreign
Affairs

three percent of climate finance, which is not acceptable. Any
economic recovery from now on should include sustainable and
nature-positive initiatives.
The panel was, then, opened to questions and discussion.
Dan Laffoley, Marine Vice-Chair of the World Commission on
Protected Areas, stated that future impacts from climate change
will be massive and MBI members should put together an action
agenda and contact the Convention on Biological Diversity, the
World Bank and others with specific recommendations of what
should be done differently to achieve a blue-green recovery and
strengthen the resilience of MPAs and local communities as we
emerge from the COVID-19 pandemic. The panel replied by
mentioning the need for: restoration of certain habitats; more
equitable and direct access to resources and benefits; considering
decarbonisation; diversification of income sources; fighting present
regressive political deregulation forces; and fast-tracking green
investment to remove perverse subsidies, support sustainable
community-based artisanal fisheries, and look at infrastructure
development in ways that don’t harm the ocean. Validating
community-led conservation measures will be important to attract
donors, who generally want to fund state-led MPAs even when
Locally Managed Marine Areas (LMMAs) are more effective. A
related recommendation was to work more with supply chains
to sell seafood sourced from LMMAs at a premium, giving
communities a constant source of funding to manage protected
areas without depending on donors. It is also important to
recognise the interactions: for example, if only local fishermen
can fish within an MPA, it can become a nursery for replenishing
fisheries outside the park, spreading the benefits beyond the local
community. There is no single rule, as every context is different,
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Workshop #3 – June 24th, 2020: How can blue
economy and sustainable ocean management, in
the fields of tourism, transport, energy, fishing and
aquaculture, be reconciled?

Olivier Wenden, Vice-president of the Prince Albert II of Monaco
Foundation

but the evidence that granting rights and responsibilities to support
local communities benefits other constituencies is getting stronger
and stronger.
Hemant Sondhi, of Monaco-based Scorpio Ship Management,
asked about the possibility of philanthropists “adopting” MPAs
to support their sustainability and that of the livelihoods of local
coastal communities. Adam Miller noted there were terrestrial
examples of long-term financing involving philanthropists, but that
Planet Indonesia had not been able to get philanthropists to support
LMMAs. As a result, it has been working with supply chains to
obtain a premium for LMMA-harvested mud crabs while working
at the community level to ensure some of that profit is used to
manage the LMMA. According to Marco Lambertini, philanthropy
has been critical to kick-start a particular approach, whether an
MPA or LMMA. But support must lead to a self-sustaining model
for the long term because dependency on philanthropy is never
a good long-term recipe. Grethel Aguilar listed three elements
with which philanthropy must comply: respect the rights and
perspective of local communities; respect the country’s procedures
and laws; and invest in communities for the long run. Divya
Karnad noted that any philanthropic “adoption” requires investing
not just financially but in getting to know the community and the
entire system you are investing in.
I was the last speaker in the discussion. After mentioning that
Integrated Multi-Trophic Aquaculture (IMTA) could provide
sustainable livelihoods compatible with MPAs, I echoed
Adam Miller who spoke about MPAs being an imported
colonial concept from the Global North. Interesting lessons
are emerging from the COVID-19 situation: what is important,
when philanthropic organisations, interested in the short-term
impact of the initial kick-off, disappear, are the local coastal
communities, who need to develop their resilience with longterm objectives and sustainable commitments. Diversification
of sources of revenues and of activities (in time and place)
make the case for flexible MPAs instead of frozen and rigid
concepts, and an argument for a complete revision of the
existing funding and subsidy schemes. Is it time for the Global
South to reverse-import a revised version of the MPA concept
to the Global North, who should change its attitude, listen
and learn a few lessons? We heard that it is time for greening
the Blue Economy. I could not agree more, as I have been
proposing to enter the era of the Turquoise Revolution for
quite a while.
Adam Miller noted that rather than debating whether top-down is
better than bottom-up or the reverse, the marine community should
unite and focus on which enabling conditions, on the ground or at
government level, determine the type of protection that will work
best in a given context, whether a state-led MPA or a communityled scheme. Before concluding the workshop, moderator Grethel
Aguilar noted that while gender equality had not been discussed
in depth, it must be a priority when working with coastal
communities, where women are doing a lot of the work and should
have a voice and be a visible force.

This third session began with a keynote speech by Jens Frølich
Holte, State Secretary of Norway’s Ministry of Foreign Affairs.
He noted that more than one billion people rely on seafood as
their primary source of animal protein, 90 percent of world trade
uses sea routes, and most small island developing states rely on
coastal tourism for over 20 percent of their GDP. Industries rely on
the critical functions and ecosystem services oceans provide. The
High-Level Panel for a Sustainable Ocean Economy commissioned
research showed that climate-based ocean actions could deliver up
to one-fifth of the emission cuts needed to meet the Paris targets.
Marine spatial planning and sector-based management are examples
of integrated ocean management tools to develop models that must
consider multiple uses and pressures simultaneously. Transparency
and inclusiveness are key to ensuring those affected have a say in
management. Over 30 percent of Norway’s private sector value
creation and two-thirds of export value stem from ocean industries.
Nina Jensen, CEO of REV Ocean, moderated the panel. Carl
Folke, Director of the Beijer Institute and Stockholm Resilience
Centre, indicated that he helped create the Seafood Business for
Ocean Stewardship (SeaBOS) Initiative, an active partnership
between scientists and the thirteen largest transnational fishing and
aquaculture companies, whose size and vertical integration give
them disproportionate power over marine food webs worldwide.
The idea is to find leverage points to shift current harmful practices
towards sustainable ones. Now these companies see themselves
less as producers and more as stewards, seeking ways to achieve
sustainability, and are moving from mere compliance to the conviction
that healthy oceans are the precondition for good seafood production.
The second panelist, Wassim Daoud, Head of Corporate Social
Responsibility and Sustainability at Ponant, the only French-owned
cruise line specialised in luxury sea travel and sustainable tourism,
mentioned what ocean tourism’s role is in the Blue Economy.
Ponant’s sustainability strategy combines environmental protection
with social and cultural preservation and economic development. Its
itineraries are designed in consultation with local populations. Ponant
is very attentive to protection of ecosystems especially in sensitive
areas such as the Polar regions. Ships are limited to 200 passengers
and use the cleanest available fuel and catalytic converters. All water
used onboard is treated and recycled, waste is sorted for recycling
and treatment, and 70 percent of fruits and vegetables served
onboard are supplied locally. The company offsets 150 percent of its
carbon emissions. Customers now view sustainability as mandatory.
The third panelist, Hugo Tagholm, CEO of Surfers Against Sewage,
agreed that tourism presents a key opportunity to build a sustainable
Blue Economy. Tourists are marine indicator species themselves,
acutely aware of ocean health and witness to damage, pollution and
decline. Tourists and consumers will not just denounce harm but will
also reward ocean-positive business and innovation. Coastal people
will be primary beneficiaries of a recovering ocean and, therefore,
must be its defenders, and highly involved in decision-making,
monitoring and restoring its health. Creating local ocean councils
could be one way to balance voices around the table and give local
communities greater influence over planning decisions. We should
move from Environmental Impact Assessments to Environmental
Recovery Assessments, which demonstrate the natural capital and
social gains that any activity delivers locally and globally.
The next panelist, Maren Hjorth Bauer, Co-founder of Katapult
Ocean, explained that her company invests in impact-driven ocean
technology startups (presently 22 companies from 14 countries).
One is the UK’s ARC Marine, which developed Reef Cubes to
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protect offshore structures while creating reef ecosystems to serve as
marine-life incubators. Another is Remora Technologies of Costa Rica,
providing traceability tools for small-scale artisanal fishers who cannot
afford larger certification schemes. By enabling fishers to prove their
fish are sustainably caught, these tools increase the value of their catch
while encouraging best practices. In Norway, Brim Explorer offers
wildlife and cultural excursions in the Arctic Sea on silent, hybridelectric ships. It uses underwater drones and hydrophones to allow
tourists to experience life below the surface without causing harm.
Maren Bauer noted a definite increase in investor interest in the Blue
Economy and an appetite for companies operating in the ocean space.
Rupert Howes, CEO of the Marine Stewardship Council (MSC),
and last panelist, spoke of the role certification schemes play in the
Blue Economy. Today, 16 percent of the global catch is certified
sustainable under the MSC. We cannot have a sustainable Blue
Economy if we do not fix fishing. This is a matter not just of food
security but also economic health: some five million fishing vessels
employ 50 million people directly and ten times that indirectly.
Approximately 34 percent of stocks are now being fished at
unsustainable levels. One example of reversal is the South African
hake. Assessment of this controversial fishery revealed overfishing
of one of two hake stocks and killing of 10,000 seabirds each year.
The MSC served as a tool to improve relations with the regulator
and built relations with the commercial sector. The stocks are now
managed sustainably, and seabird bycatch has been reduced by
90 percent. The fishery also won new markets, helping to protect
12,000 mainly female processing jobs on land.
Noting that the panel touched on finance, science, marketbased solutions and the role of local communities, but little on
government and policy-making, moderator Nina Jensen asked
panelists for their recommendations for decision-makers to boost
the development of a sustainable Blue Economy. Hugo Tagholm
urged mobilising public opinion behind conservation initiatives,
as decision-makers are always influenced by their constituents.
Wassim Daoud said Ponant has noted a lack of regulations in polar
and island regions; he suggested that responsible businesses could
play a role by working with local authorities to implement rules.
The panel was, then, opened to questions from attendees. Michèle
Barbier, scientist and Founder of the Institute for Science and
Ethics, asked about the concept of Engaged Tourism. Wassim
Daoud responded that Ponant invites many scientists onboard its
ships to conduct research and asks them to share it with passengers
and encourage participation. Conservation International’s Pablo
Obregon then asked for recommendations as to how to address
environmental sustainability while addressing social responsibility
and how to prioritise. Decarbonisation is a priority according to
Rupert Howes. Sustainable Development Goals and Agenda 2030
are the road map, with 193 nations signed up; now is the time to
deliver. Social issues in fisheries must also be addressed. This can
be tackled through the supply chain and proper enforcement of
monitoring, control and surveillance requirements. Marine ecologist
Marea Hatziolos suggested developing a sustainable Blue Economy
Index to help guide investors towards socially and environmentally
sustainable blue businesses; a similar concept already exists in the
form of Green Growth portfolios. Maren Bauer agreed noting that
it requires agreeing on how to measure activities’ impact on the
marine environment. Filip Claeys, Belgian Chef and Founder of
NorthSeaChefs asked about the role of restaurants and Chefs in
ocean protection. Rupert Howes noted that Chefs have a pivotal role
and a moral and ethical duty in educating customers and connecting
them to the sea by demanding sustainable seafood. François Houllier,

Robert Calcagno, CEO of the Oceanographic Institute

President of IFREMER, asked about the scientific knowledge, data,
and expertise needed to reconcile Blue Economy activities with
sustainability. Nina Jensen suggested that much of the abundant
data available are not being put to good use, so providing readily
available science to decision makers is paramount, particularly with
regard to human impact, climate change and ocean acidification.
Andrei Polejack asked about the issue of intellectual property and
the transfer of marine technology in light of the Global South’s lack
of technological and human capacity. It boils down to governance
systems, reducing inequality and more equitable sharing. The
ingredients moving us forward are speed, scale, science and
stewardship. Most importantly, the ocean needs major investments
to meet the challenges we are facing; the money is available, if we
decide this is important enough.
I was not invited to speak in this discussion (I participated in
that of the second workshop). However, if I had been, I would
have commented that the topic of aquaculture was conspicuously
absent during this session. However, aquaculture can and should
be part of greening the Blue Economy to move towards the
more sustainable Turquoise Economy. Aquaculture can be part
of the decarbonisation of fleets and the shift of diets to lowercarbon ocean-based sources of proteins. Moreover, aquaculture
must be understood as more than fish fed aquaculture; it also
includes seaweed and invertebrate extractive aquaculture, and
their combination to develop IMTA food production systems.
So, sustainably managed aquaculture contributes to the Blue
Economy and does not need to be reconciled with it.
At the end of the third workshop, Olivier Wenden, Vicepresident of the Prince Albert II of Monaco Foundation, and
Robert Calcagno, CEO of the Oceanographic Institute, offered
closing remarks for this digital edition of the MBI, which ensured
an uninterrupted platform for dialogue launched ten years ago.
Olivier Wenden noted that these online sessions produced
important recommendations he hoped will be considered at
high-level ocean gatherings due to take place in the coming
months. Paradoxically, the COVID-19 crisis seems intimately
linked to anthropogenic degradation of the environment, yet in
many countries environmental protection is not the priority in a
concerned sanitary, economic and social context. This makes it
more important than ever to ensure MPAs and OECMs are placed
at the center of international discussions and the 30 percent target
is reached by 2030. Robert Calcagno noted that there is still a
long way to go to make the Blue Economy truly sustainable.
Scientists must be able to work holistically and across sectors
to consolidate robust scientific analysis and advice that will be
palatable to entrepreneurs and policy makers. The MBI supports
all the initiatives and approaches towards sustainability and ocean
protection mentioned over these three workshops. In this spirit,
the MBI 12th edition will be held on March 21-22nd, 2021 with
the Blue Economy as its theme.

This article draws extensively from the Monaco Blue Initiative session summaries, which can be viewed here: https://www.
monacooceanweek.org/en/11th-monaco-blue-initiative-2020-digital-edition/
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Email : info@faivre.fr
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Tech update
Humane Stunner Universal

The stunning process can be a huge stress for fish, but it doesn’t need to be. Ace Aquatec’s award winning
in-water electric stunner works in factories, boats or barges and can handle any tonnage of any species. The
Humane Stunner Universal reduces fish stress and handling by fully stunning any species while still in the
water and has a unique flexible electronics system to protect against damage.
Reliable equipment is essential to an efficient harvest process. Ace Aquatec designed their in-water electric
stunner to have no moving parts, meaning the system is incredibly robust and requires minimal maintenance.
Consumers, retailers and regulatory bodies are all increasing their demands for higher fish welfare standards.
The European Union is just one example of an organisation’s new welfare regulations prompting fish
processors to upgrade to in-water electric stunning.
The Humane Stunner Universal has been proven by academic research studies to stun fish fully unconscious in
less than one second; ensuring the highest welfare standards for your processing operation.
www. aceaquatec.com
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The modern fish farm
Modern fish farming is all about monitoring, control and
digitalisation

by OxyGuard
International
A/S, Denmark

Grieg Seafood is one of the world’s biggest salmon producers and a world leading fish farming
company, with an annual production target of 100,000 tonnes gutted weight (in 2020). They were
listed on the stock market in 2007 and today the company, all departments included, employs
almost 1,000 people.
Behind their success is both craftsmanship, dedication, determination…
and technology! Running a large modern fish farm is almost impossible
without modern technology. This is especially true for land-based RAS
facilities. Changes in water quality, a pump that does not work properly,
a malfunction in a filter etc. can quickly create a situation that puts the
entire stock at risk – in the worst cases causing mass die off. Often these
dramatic events could have been prevented with a simple monitoringalarm system.

Grieg Seafood

At Grieg Seafood’s smolt facility on Trosnavåg, Norway, nothing is
left to chance. Everything is carefully monitored and the majority of the
equipment on the facility is under automatic control. In case of pump
failure, water level deviations, oxygen loss etc., they will get a notice
within seconds. They use OxyGuard’s Commander Pacific, and they are
very happy with the system.
The manager, Atle Jøsang explains, “We chose the Commander Pacific
system for several reasons. First off, we have a good connection to the
technicians at OxyGuard, and we knew that they would provide the
service we needed. This is an important thing, especially during the startup of a facility where changes happen all the time. These systems are, to
a large extent, tailored to the specific facility and the distance between
success and failure lies in the margins.”

Stand alone

OxyGuard’s Commander Pacific is a so-called ‘stand-alone system’.
Everything can be controlled and monitored from a central monitor
with touch screen. The graphical interface allows the user to get a good
overview of the entire farm including conditions in the individual tanks.
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Everything can be monitored directly from this main unit, or from
a PC, smartphone, or tablet. From the touch screen, tank specific
information on oxygen saturation, pH, water level etc. can be
accessed simply by clicking the tank icon on the screen. A graduated
alarm system indicated with colour codes gives a quick overview
of the conditions on the farm and makes it easy to locate a problem
before it gets serious. Alarm specification can be given on-the-go
via text messages or email. The user can determine the set point for
different alarms depending on the farm-specific needs.
The system is scalable, and the different addable units work like
Lego to build out, rebuild, and rescale. Different units (boxes) have
different input and output channels and everything with an electric
current can be added. Add-on programs can be included for complete
daylight control, feeding programmes, etc. According to Atle Jøsang
the system is intuitive and easy to use so that operators rarely need to
consult the manual (except for calibrations).
Besides the security they gain from this automatic control the
system also saves them time. “Keeping track of everything on a large
modern RAS facility is complex and time consuming and mistakes
happen often if there is no monitoring system in place. We have
integrated the graduated alarm system to give us notice in case of
small discrepancies and not only in case of red alerts. This gives us
time to solve a challenge before it gets too serious”.
Another great advantage of the Commander Pacific system is the
stability it brings to the fish environment. “By using Commander
Pacific, we create a stable growing environment for the fish where
all water quality parameters are kept within the optimal limits for the
salmon,” says Atle Jøsang.

Clearly - Healthier Harvests!
For four decades, Aqua Ultraviolet has been the
premier manufacturer of ultraviolet sterilizers and
bio-mechanical filtration.

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS

ULTIMA II FILTERS

Call today or visit us online to learn
how AquaUV can grow your application.

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

@aquauv

AquaUltraviolet
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Security and stability

More than once, the Commander Pacific system has saved the facility from problems.
“There is much to remember in the daily management of a facility like ours and we use
the alarm system to make sure these unavoidable events will not lead to any dramatic
events. The system gives us both stability and security”, adds Jøsang.
Monitoring and control gives stability and security. By monitoring, data becomes
available for more advanced analysis. The amount of data that drives the development
of aquaculture is enormous. Big scale logistics, consumer preferences, environmental
challenges, legislation and resource availability and, on a smaller scale, all the data
that controls the local production on the individual farms, such as feed quality, water
temperature, water matrix conditions, stock density, etc. are just a few of the aspects that
need measuring continually.
Even though we can measure and control these parameters, the complexity of the
entire system is incomprehensible for our traditional analytical tools. The data is both
interlinked and correlated to other parameters. If we change one variable, the optimal
threshold for another might change also. It is impossible to conduct the best possible
practises based on the complexity of these feedback systems without modern Big Data
analytical tools. OxyGuard’s Cobália is such a tool and it has just been released. When
used alongside the Commander Pacific system, a fish farm can achieve top of the class
performance. Cobália adds the extra layer
of digitalisation and optimisation.
Automation, monitoring and
digitalisation bring a fish farm up to date
with the production methodology used
in the rest of the food sector, benefiting
the entire value chain of fish and seafood.
The traceability that comes along with the
digitalisation builds customer trust in the
products, therefore securing the sector for
the future.
www.oxyguard.dk

Commander Pacific statistics:
• Produced by OxyGuard International
• Stand-alone monitoring and control
system for aquaculture
• Suitable for both small and big fish farms,
RAS, sea cages and fish transport
• Multi-channel and multi-parametric
• Wireless and wired
• Digital and analogue in-output
(everything with an electric current can
be added)
• Modular: Can be used like Lego to build
out, rebuild, and rescale.

Grieg Seafood Rogaland statistics:
• Number of employees: 150 in the region
• Production Capacity: 24,000 tonnes
gutted weight
• Certification: Global Gap
• Licenses: Two smolt licenses and 20
grow out licenses
• Trosnavåg smolt facility is part of Grieg
Seafood Rogalaand (GSFR). GSFR
is divided into four divisions, namely
broodstock, hatchery and grow-out
• Atle Jøsang is the Daily Manager at the
Torsnavåg RAS facility for smolt.

EFFICIENT DRYING PERFORMANCE
CAN DRIVE PROFITABILITY.
Wenger Customized Dryers, Audits and Upgrades Are
Designed to Match the Task
Customization is key to a dryer meeting specific product needs. And
Wenger delivers unsurpassed quality in custom convection drying with
options at virtually all major decision points – single or multiple pass
and stage, a variety of widths, heat sources, and capacities.
Additionally, our dryer audit program provides thorough inspection and
re-balancing of your current drying process. Upgrade opportunities for
existing systems can be true game-changers.
Know more about Wenger dryers as the best choice for a new process
or for replacing or enhancing older, less efficient dryers.
Email us at info@wenger.com today.

PHONE: 785.284.2133 | EMAIL: INFO@WENGER.COM | WENGER.COM
USA

|

BELGIUM

|

TAIWAN
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Aerial photo
of a Scottish
salmon farm
using acoustic
deterrents

MMPA
Will the MMPA make it harder to keep your fish safe?

M
by Ace Aquatec, UK

aintaining high standards of
fish welfare is a top priority
for fish farmers, and for
many farms operating in
open waters, protecting
fish from predators is
an essential part of fish
welfare. Often the most
challenging balancing act is
creating a safe environment for your fish while also minimising
impact on other marine life. The Marine Mammal Protection
Act (MMPA) has recently prompted renewed interest in how
predator deterrent technology has evolved to be both effective
and environmentally responsible.

How do predators impact fish health?

Discussions about fish welfare often focus on the interactions
between fish and people, but there is also the interaction between
fish and predators to consider. When predators like seals or sea
lions are present at farm sites, they can cause high levels of fish
stress and, also, a lot of mortalities if the right protections are not
in place.
Fish mortalities from direct seal attacks are the most visible and
gruesome consequence of predation but there are also other, less
immediately obvious, impacts on the fish. Even with a physical
barrier like anti-predator netting in place, a seal circling the pen
can be stressful enough to put many fish off their feed and even
cause some fish to fall to the bottom of the net out of exhaustion.
And, in the case of exhaustion, these fish are then an easy target
for the predating seals.
With upcoming MMPA regulatory changes, farms are looking
more and more at environmental impact when assessing the
methods they use to keep predators at bay.

What is changing and who is impacted?

When new import provisions of the MMPA come into play on
January 1st, 2022, the USA will ban fish product imports from
countries whose farming operations cause “mortality and serious
injury of marine mammals”. NOAA Fisheries, the American
organisation responsible for the MMPA, defines “serious injury”
as “an injury that is more likely than not to lead to the death of
the affected marine mammal”.
It’s important to understand the MMPA is not a ban on acoustic
devices or any particular technology; the focus is on reducing
mortalities and serious injury. One thing that will be impacted
though in countries like Scotland is the last resort option, that
currently allows farms to apply for a license to shoot seals.

Changing measures in Scotland

The Scottish salmon industry, with exports to the USA
currently worth UK £179 million a year, is investing a lot of time
investigating potential impacts of the MMPA. An industry wide
drive to reduce seal mortalities has already led to large reductions
in the number of seals being shot, but to be MMPA compliant this
will no longer be an option at all in future. Farms have known
about this change for several years and have been improving their
technology and processes in preparation.
In the early 2000s, when farms were exploring more ethical
approaches to deterring predators, many farms looked to either
acoustic deterrents or reinforced netting. Technology in this area,
particularly acoustic technology, has advanced a lot since those
early days.

Early acoustic deterrents didn’t meet modern welfare
expectations

Many farms first looked to traditional acoustic deterrent
devices; systems producing noise at a single narrow frequency
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Ace Aquatec’s low
frequency RT1 deterrent

Acoustic predator deterrents
on a fish farm site

(10.3kHz). These offered initial success, but research
demonstrated habituation to these narrow frequencies after 6-12
months and some studies indicated impact on cetacean species.
Some farms tried lower dB volume devices sometimes referred
to as “pingers” that had been used in the offshore industry or on
vessels to warn marine mammals they were approaching danger.
These might have been suitable for keeping seals away from an
offshore drilling area with no curiosities, but when installed at
a fixed food source like a fish farm there was a risk of creating
a Dinner Bell Effect that actually attracted seals, rather than
deterring them.

Reinforced netting alone wasn’t a perfect solution
either

Another early solution some farms experimented with was
anti-predator netting. These stronger, reinforced nets created an
additional barrier between the predator and the fish; preventing
seals from making quick damaging strikes against the fish pens.
Although effective at reducing fish mortalities due to seal attacks,
this solution had its limitations when used in isolation.
Seals could still see the fish and would circle the nets, looking
for an opportunity to get at the food source. Seals circling the
outer nets can still stress fish, putting them off their feed and
slowing growth rates, and when stressed fish eventually fall to
the bottom from exhaustion seals can eat them through the net.
And if the nets were not kept at the sufficient amount of tension,
predators could still push towards the inner net and attack that
way.

New acoustic devices can be safe for seals and cetaceans

Innovations in acoustic technology have now allowed farms
to take a more comprehensive approach, blending acoustic and
reinforced netting solutions for maximum protection.
Acoustic technology has come such a long way over the last
few years that Ace Aquatec won the 2018 Queen’s Award for
Innovation for success in reducing conflict between seals and
farms. The US3 and RT1 acoustic deterrents were recognised
for providing a step forward in both welfare and effectiveness
compared to traditional acoustic devices many farms had
experimented with in earlier years.
The US3 is a mid-frequency deterrent designed with a wide
frequency range (10-20kHz) and randomised computergenerated sound patterns designed specifically to avoid the
hearing risks and habituation effects experienced by single
frequency systems. The low frequency (1-2kHz) RT1 system
was then developed to provide an option that avoids the sensitive
hearing range of cetacean species like porpoises and dolphins;
making it safe for use in areas known to have cetaceans.

Acoustic predator deterrents on
a fish farm site

help farms prepare for potential MMPA restrictions. A thermal
camera can now automatically trigger deterrents when a seal is
approaching; meaning the system only activates when needed.
And a new software update adds an automatic ramp down period
after every activation and synchronises every deterrent at a site to
cut down the acoustic Duty Cycle.
All of these changes help reduce acoustic energy output into the
marine environment without sacrificing the fish welfare standards
that come from effective predator control. Regular engagement
with industry groups like Freedom Foods, Scottish National
Heritage and the Aquaculture Stewardship Council (ASC) has
helped Ace Aquatec keep acoustic technology up to date with the
latest animal welfare guidance.
The future is a combination of safe acoustics, reinforced nets,
and good farming practices. For the best protection against
predators, with low impact on marine life, modern farms are
now pairing a combination of reinforced anti-predator nets and
acoustic deterrents with constant attention to detail on their antipredation farming practices.
Feedback from the farms having most success in this area has
been to keep the following five principles in mind when focusing
on reducing conflict with predators:
• Quickly remove any dead fish to avoid attracting predators
• Deploy acoustic deterrents before stocking the site, to avoid
seals getting accustomed to uninterrupted predatory behaviour
• Keep anti-predator nets tight to minimise seal contact with fish
• Use low frequency acoustic options (1-2kHz) if operating near
cetaceans
• Avoid acoustic deterrents using a narrow sound frequency or
single tone

How will the MMPA impact your farm?

If the MMPA came into force even as recently as five years
ago, there likely would have been significant risks to fish welfare
due to increased predator attacks. However, recent advances in
acoustic technology and a more blended approach to acoustic
and netting solutions means farms, fish and other marine
mammals can all thrive within the new MMPA regulatory
framework.
www.aceaquatec.com

Continued innovation to support MMPA preparations
Since then, Ace Aquatec has further refined these systems to
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Left: Ace Aquatec’s
thermal camera can
detect seals then trigger
deterrents
Right: Ace Aquatec’s mid
frequency US3 deterrent

TECHNOLOGY SH
Innovations this month
August 2020
In the Technology Showcase we take a
look at a variety of solutions that will save
you both time and money. In this issue we
explore portable air compressors, pH and
O2 loggers, drum filters and more.

Faivre Drum Filter series 120
Faivre’s Drum Filter 120 is available in a variety
of forms, including a form with a frame, pipe
inlet or a HDPE tank. Its name derives from the
120cm drum tank. The solution boasts a flow
rate of 760m3/h at 100 microns and filtration
from 26-500 microns. The rubber belt minimises
the need for maintenance so the solution can
run seamlessly with your systems.
The frame is constructed out of AISI 304L, 316L and Duplex stainless
steel and a tank constructed out of AISI 304L and 316L stainless
steel. The simple
design and robust
construction ensure
that the solution is
reliable, effective
and easy to use.
www.faivre.fr
aqfeed.info/e/889

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

PyroScience’s AquapHOx-LX Logger
The AquapHOx-LX is a multi-analyte long-term logger for standalone
underwater operations down to 4000m depth. It can be combined
with a wide range of optical O2-, pH- or temperature sensors, offering
maximum flexibility regarding application.
Simply exchange the sensor head, choose between different
analytes (pH, O2 or T) and various sensor formats. The AquapHOx
long-term loggers are ideally suited for measurements in different
ocean habitats, including open ocean, the deep sea and coastal
habitats like coral reefs.
www.pyroscience.com

Kaeser’s Mobilair M52
The powerful combination of an energy-saving
Kubota engine and the highly efficient Kaeser
Sigma Profile rotary screw airend delivers
outstanding performance with significantly
reduced fuel consumption. The Mobilair M52
can operate at full power for a whole work shift
without refuelling.
The M52 is in a class of its own when it comes
to versatility, as it can be precisely tailored to meet the needs
of the relevant application. Options include compressed air
treatment components, a three-phase generator, a choice of a
fully galvanised chassis with overrun brake and a fixed or height
adjustable tow bar, or stationary versions either installed on skids or
machine mounts.
Standard units are rated for ambient temperatures between -10 and
+50 °C. A version for lower ambient temperatures is also available.
www.kaeser.com
aqfeed.info/e/890

i-Flow O2
Peak Gas Generation, global leader in onsite gas generation for manufacturing and
processing industries, has launched its very
first oxygen gas generator, the i-Flow O2, to
add to its already successful i-Flow range of
nitrogen gas generators.
Engineered based on proven Pressure Swing
Adsorption (PSA) technology, i-Flow O2
utilises a synthetic zeolite molecular sieve,
producing high quality industrial grade
oxygen gas, with up to 95 percent purity and
a maximum flow rate of 576 L/min.
As with all i-Flow products, i-Flow O2 offers
a modular and expandable gas generator
system, designed to deliver an on-demand
supply of oxygen gas with future-proof
capacity to increase oxygen supply should
a facility require this moving forward as
operations grow.
www.peakscientific.com

FlowTracker2 Handheld-ADV
The FlowTracker2 (FT2) handheld Acoustic Doppler
Velocimeter (ADV®) has all the technological
capabilities of Sontek’s original FlowTracker, but now
comes with functional, modernised features such
as Bluetooth, GPS and large colour screen, based
on the evaluation and feedback from hydrologists,
researchers and scientists who have made the
FlowTracker their instrument of choice.
At its core, FT2 uses SonTek’s tried-and-true ADV
technology, vetted for decades by experts across
the globe, in hydraulics labs and wide-ranging field
environments. Improved and perfected for FT2,
the acoustic-based ADV sensor offers unparalleled
accuracy, particularly in low flow, and in the
shallowest water of any wading device. 2-D data in
the horizontal plane (2D/3D option available) allows
the most comprehensive QC and understanding
about flow conditions.  User calibration is never
required, and 24/7 tech support from SonTek is only a
call or click away.
www.sontek.com
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STRONG ENOUGH
TO FACE EVERYTHING!

Morenot’s Geo Buoy
GeoBuoy 800 Quick Fit is the first in a series of tail buoys having
universal component system for quick installation. This QuickFit system
allows for installation and removal of component without the use of
tools. The QuickFit system makes it possible to do adjustments and
replacements in the workboat with ease. The modules slide easily
into position and contain attachment points for all types of electrical
components, thus giving a high level of flexibility regardless of brand
and model. The buoy is fitted with a patented self-adjusting towing
point to obtain optimum towing of the buoy regardless of the depth
of the streamers.
www.morenot.com

NorseAqua’s Mid-Norwegian Ring
The Mid-Norwegian Ring (MNR) improves the water environment in
cages by transporting water upwards. Gills are delicate structures
easily affected by poor water quality and accumulation of particles
in the water. The environment of the upper water column is a great
booster for gill health in both salmon and cleaner fish. Observations
indicate that the pressure the MNR generates from the centre of the
pens is contributing to keep particles from accumulating inside the
skirt area.
Air bubbles transport fresh water from the depths and improve the
aquatic environment in the upper water layers. This allows users
to keep skirts on during periods where critical oxygen conditions
normally would force users to remove or raise the skirts, and thereby
risking sea lice infestation.
www.norseaqua.com

Leiber® Beta-S –
β-glucans for:
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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Cormorant

by Rebecca
Sherratt, Features
Editor, International
Aquafeed

In our International
Aquafeed predator
series we have
explored the dangers
that both seals and
sharks pose to the
aquaculture industry,
but complications do
not arise just from
species that dwell
underwater. Many
fish farmers will be
familiar with the
difficulties that arise
when birds prey on
your fish. Luckily,
there are many
useful methods to
mitigate the damage
birds can enact on
your farm.

O

ne particularly troublesome species of bird for fish farmers is the
cormorant (Phalacrocoracidae). There are two specific species of bird
belonging to the cormorant family, the cormorant and the shag. Both can
be distinguished by their reptilian appearance, as a result of their long
necks and powerful beaks. Cormorants in the Northern Hemisphere tend
to exhibit dark plumage whilst those in the Southern Hemisphere are
typically black and white in colour. These large water birds are very adept
fishers and eagerly feast on many fish that are farmed around the world.
Their powerful feet propel them to depths of up to 45 metres (150 ft) and
they pluck fish from the water with lightning speed.
Cormorants can grow up to 100cm tall with an impressive wingspan of up to 160cm. They will
typically weigh between 2.1-2.5kg. This species of bird can be found throughout a variety of regions,
taking roost in wetlands, urban and suburban areas as well as in marine and intertidal spaces.
Historically, this species was predominantly found in coastal habitats, but this shift to urban areas was
exhibited as a response to the increased availability of fish closer inland. Cormorants are especially
prevalent in the UK and central Europe. The great cormorant (P. carbo) and common shag (P. aristotelis)
are especially common subspecies of these birds found in Europe. Cormorants can be found in most
countries, with the exception of central Pacific islands.

Hunting and feeding

Cormorants have a ‘generalist’ diet and devour fish of all species and sizes, as well as the occasional
water snakes and eels. Their diet will vary from season to season, as well as location, but typically
cormorants feed on fish anywhere between 3-50cm in length. Smaller fish will be devoured almost
instantly underwater, whilst larger fish are taken onshore to consume. Whilst cormorants will eat larger
fish, they will typically prefer medium-sized fish of between 10-25cm in length.
Cormorants may hunt in flocks to increase their efficiency. They eat only what they need to survive, as
well as what is required to feed their chicks in the nest. A cormorant requires, on average, approximately
500g of food each day.
After feeding, cormorants will often be seen holding their wings out to dry in the sun. Cormorants have
preen gland secretions that some scientists suggest keeps their wings waterproof, whilst others suggest
enables their wings to be water-permeable, to ensure more efficient diving.
Cormorants are such impressive fishers that some fishermen have trained their own cormorants to
assist them in their fishing endeavours. Cormorant fishing still takes place in China and Japan, wherein
fishermen use trained cormorants to gather fish in rivers, with a snare used to prevent them from
swallowing larger fish. Historically, this was a rather popular form of fishing, although it has since seen a
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decline with more efficient fishing technologies being established.

Bird prevention strategies

Cormorants can prove to be serious problems for many fisheries
around the world. As agile divers, they can expertly feed on
fish and even those that they do not eat can often be injured as
a result of cormorant feeding. Such injuries can often lead to
increased stress, risk of disease and mortality. Birds can also
prove to be very difficult predators to predict as their behaviour
often fluctuates depending on the season, fish population levels,
weather conditions and other external factors.
Physical barriers are one possible solution to mitigate the
risks of cormorants or other birds from feeding on your fish.
Complete enclosures exclude predators from gaining access to
cultured stocks, whilst partially covered systems can produce
complications, which often minimise the damage of birds
feeding and possibly cause them to fly away and search for
food elsewhere. This solution is especially effective against
cormorants, as they feed on whatever is the easiest available
species. One potential drawback to enclosed systems is the cost.
Constructing these enclosures can prove very expensive and, as a
result, is not a commonly adopted technique, despite the evidence
that suggests a solid return on investment through reduced
mortality rates.
Another low-maintenance solution, especially effective for
smaller ponds or raceways, is use of overhead line or wire
systems. This form of fencing can prove to be an effective
deterrent against cormorants and is cheap to maintain, with
a worker simply needing to maintain the tension of the wire
systems at regulated intervals.
A variety of auditory deterrents are also available on the market
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10

to minimise the threat of birds on fish farms. Noise-generating
scarers can prove to be cost-efficient methods to deter birds from
your farm, with motion-detectors that set the system to make
noise when birds appear overhead. Similar solutions also exist
that make use of the cormorants’ impressive vision, by deterring
birds through the use of lasers and lights that make the cormorant
perceive a threat nearby.
Much like many other predators that can prove troublesome for
fish farms, with the right tools and knowledge, farmers can secure
the safety and profitability of their farms.

THE BIONIC PREBIOTIC
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In a study conducted at Cairo University *,
Hilyses®
demonstrated
its
efficiency
on
zootechnical indexes, showing a drastic reduction of
the mortality rate of Nile tilapia (O. nicoticus)
challenged with Aeromonas hydrophila.
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* Fish Diseases and Management, Faculty of Veterinary Medicine, Cairo University, Egypt, 2017
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Industry Events
Status updates for industry events amidst global effects of COVID-19
Many of us hadn’t heard of COVID-19 a couple of months ago, but this virus has now spread to 149 countries (at time of printing)
and territories around the world, meaning that this is now a challenge for all of humanity to overcome.
Whether you are involved with feed or food, aquaculture or agriculture, we all play a crucial part in providing good nutrition to
the world, arguably the most key element to keeping people healthy – which is said to be the best defence against this virus.
Exhibitions, conferences, and workshops are a very effective way of transferring information and building networks to better our
industries. The infectious nature of COVID-19 has meant that many event organisers around the world have had to either cancel,
postpone to a later date or shift their show from a physical space to a digital one.
None of the event organisers have made these decisions lightly, with great consideration being given to the current COVID-19
situation in their respective event locations. Whether directly or indirectly, everyone benefits in some way from exhibitions,
conferences, and workshops taking place.
We at Perendale Publishers Ltd thought it would be appropriate to give an update on each of the events we are involved with,
while many still intend to run during their original dates, 24 events have been either cancelled, postponed to a later date, or
shifted to digital.
2020

August
18-21
Nor-Fishing 2020
Online event
www.nor-fishing.no

17-19
VIV Qingdao 2020
Qingdao, China
www.vivchina.nl

☑

☑

28-1
Aquaculture Africa 2020
Alexandria, Egypt
www.was.org

Aquaculture Africa 2020 will be hosted at the famous
Bibliotheca Alexandrina, one of the most fascinating
touristic and cultural attractions in the world. The
conference offers a great opportunity for aquaculture
researchers, practitioners, decision makers and other
stakeholders to meet, network and discuss all aspects of
aquaculture in Africa.
Visits to the most famous touristic attractions in Egypt
will be arranged. Special excursionary visits to nearby
fish farms, research centres and feed mills will also be
arranged.
The conference will be hosted by the Ministry of
Agriculture and Land Reclamation’s General Authority
for Fish Resources (GAFRD), Egypt and its partners:
Central Laboratory for Aquaculture Research (CLAR) and
WorldFish.
16-17
RASTECH 2020
Hilton Head Island, South Carolina, USA
www.ras-tec.com
POSTPONED TO 3-4 November 2021

24-25
Seagriculture 2020
Bodø, Norway
www.seagriculture.eu

Nor-Fishing has been an important national and
international meeting place for the fishing industry since
1960 and is, today, one of the world’s leading trade fairs
for fishing technology. This year the Nor-Fishing team
launch the first digital fair in Nor-Fishing’s history! The
digital fair will take place from August 18-20th and can
best be compared to an interactive TV program, with
professional debates, reports and exciting exhibitors.

2020

1-3
AlgaEurope 2020
Rome, Italy
www.algaeurope.org

30-2
Aquaculture Canada and North
America 2020
St Johns, Newfoundland, Canada
www.was.org
POSTPONED TO 29 August – 2
September 2021

3-5
☑
Taiwan International Fisheries
and Seafood Show 2020
Taiwan
www.taiwanfishery.com
14-18
World Aquaculture 2020
Singapore
www.was.org

31-2
☑
VIV MEA
Abu Dhabi, UAE
www.vivmea.nl
POSTPONED TO 22-24 November 2021
2020

9-11
Ildex Vietnam 2020
Hồ Chí Minh, Vietnam
www.ildex-vietnam.com

September
7-10
☑
LACQUA 2020
Guayaquil, Ecuador
POSTPONED TO 22-25TH MARCH, 2021
8-10
Livestock Malaysia 2020
Malacca, Malaysia
www.livestockmalaysia.com
POSTPONED TO 24-26 August 2021

15-17
Aquaculture UK
Aviemore, Scotland, UK
www.aquacultureuk.com
POSTPONED TO 19-21 May 2021

19-2
☑
Aquaculture Europe 2020
Cork, Ireland
www.aquaeas.eu
POSTPONED TO 12-15TH APRIL 2021
2020

3-18
International Symposium on Fish
Nutrition and Feeding (ISFNF)
Busan, South Korea
https://isfnf2020busan.com/
POSTPONED TO 18-20th May, 2021
☑

December

November
17-20
Eurotier 2020
Hanover, Germany
www.eurotier.com
POSTPONED TO 9-12TH FEBRUARY 2021

☑ See The International Aquafeed team at this event
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February
17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show
25-3
Interpack 2020
Düsseldorf, Germany
www.interpack.com

October
21-24
☑
Aquasur 2020
Puerto Montt, Chile
www.aqua-sur.cl
POSTPONED TO 3-5 MARCH 2021

2020

2021

2021

March
3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl
10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl

☑

Cork, Ireland,
April 12-15, 2021

#AE20CRK

www.aquaeas.org
Silver Sponsor

#AE21MAD

CONFERENCE - ae2020@aquaeas.eu
TRADESHOW & SPONSORSHIP - mario@marevent.com

www.aquaeas.eu

OCEANS OF

OPPORTUNITY

Madeira, Portugal October 4-7, 2021

Gold Sponsor

www.aquaeas.eu
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Industry Events
27th Annual Practical Short Course
on Aquaculture Feed Extrusion,
Nutrition and Feed Management
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 27th Annual
Practical Short Course on Aquaculture Feed Extrusion, Nutrition and
Feed Management, will be held virtually August 31-September 4th,
2020.
This program will cover information on designing new feed
mills and selecting conveying, drying, grinding, conditioning
and feed mixing equipment. Current practices for preparing
full-fat soy meal processing; recycling fisheries by-products,
raw material, extrusion of floating, sinking, and high fat feeds;
spraying and coating fats, digests and preservatives; use of
encapsulated ingredients and preparation of premixes, nutritional
requirements of warn water fish and shrimp, feed managements
and least cost formulation are reviewed.
For more information,
Mian N Riaz, PhD, CFS
Food Science and Technology
Department
Texas A&M University
Texas, USA

To register please visit:
aqfeed.info/e/891

杂志广告20200316.pdf 1 20-3-16 下午4:02

Great international interest for
IDMA AND VICTAM EMEA
IDMA and Victam EMEA 2021, which will be held in Istanbul
by Parantez International Fairs and Victam International, will
serve as the revival of events for the industry. The exhibition
will be a key stepping-stone for the sector. The exhibition, which
has already attracted great demand, will offer a platform where
suppliers can conduct great business and network extensively.
The global economy suffered greatly this year due to the
coronavirus pandemic. However, the World Trade Organisation
(WTO) stipulates that we will observe a clear recovery in 2021. The
food processing and milling industry, which is of vital importance
to world food security, will make a breakthrough with an important
exhibition that will open its doors early in the forthcoming year.
The exhibition will serve as a great opportunity for suppliers
who want to increase their overseas trade and presence. This
strong cooperation will bring together suppliers and investors
who have been far from each other for an extended time due
to the pandemic. These two companies will bring together all
members of the grain, feed, and pulses sectors under one roof on
a strong platform, creating significantly added value.
In accordance with the agreement between the parties, the 9th
International Flour, Feed, Semolina, Rice, Corn, Bulghur Milling
Machinery and Pulses, Pasta, Biscuit Technologies Exhibition
(IDMA) will be held on March 18-20th, 2021. The exhibition,
which will be held in three halls (Hall 5, 6, and 7), will host its
visitors on an area of 24,000 square metres.

September

China

700+

60,000

30,000+

Exhibitors

Exhibition Area

Visitors

M

150+

120+

20+

Y

Media

Delegations

Conferences

C

NEW

NEW

CM

MY

CONCURRENT EVENTS

CY

• VIV International Summit 2020

CMY

K

• The Third Farm and Food Integration Forum

• The Second Global Pig Genetics Summit

• Aquatic China 2020

• International Antibiotic-Free T20 Summit 2020

• International Poultry Innovation Outlook Forum

• VIV Qingdao Dairy Forum • Match-Making

• InnovAction Campaign

• Hosted Buyer Program

• 20th Anniversary Celebration

REGISTER TO VISIT www.vivchina.nl/visit/registration
CONTACT US
SALES

MARKETING & MEDIA

CONFERENCE & EVENT

BUSINESS DEVELOPMENT

Ms. Sylvia Shan
sylvia.shan@vnuexhibitions.com.cn
Mob: +86 183 0213 3457

Ms. Kandy Tang
kandy.tang@vnuexhibitions.com.cn
Mob: +86 135 6416 7785

Ms. Snow Bai
snow.bai@vnuexhibitions.com.cn
Mob: +86 139 1737 2737

Ms. Isabel Yuan
isabel.yuan@vnuexhibitions.com.cn
Mob: +86 134 7260 2614
www.vivchina.nl
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DAY ONE
Single- or twin-screw extruders for aqua feed?

CONFERENCE
Organised by

by Dr Mian Riaz, Texas A&M University
Following opening comments by International Aquafeed
Publisher Roger Gilbert and VNU’s Business Development
Manager Roel Schoenmaker, Dr Mian Riaz gave an extremely
useful and thorough introduction to the different benefits of
both single-screw and twin-screw extrusion.
Whilst single-screw extrusion has typically been the most
widely used method of extrusion for the past 30 years, twin-screw
extrusion is rapidly gaining popularity within the feed industry.
Twin-screw extruders allow for greater flexibility when handling
both unique products and parameters, but also carry a weightier
price tag. Dr Riaz went on to discuss why users might opt for
either single-screw or twin-screw extruders, providing attendees
with plenty of information to make the best decision for their own
businesses.

Foundations of processing centre design

by Rebecca Sherratt, Features Editor,
International Aquafeed
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.

by Mr Jonathan Iman, Corporate Project Services
Mr Iman returned to the Aqua Feed Extrusion Conference
once again to provide more insight into optimising your
extrusion project/facility. Proper investments into project
planning are vital to a successful extrusion project, he
emphasises, but managing a new project on a large scale can
prove to be a daunting task, which is where Corporate Project
Services (CPS) can help.
CPS offer professional services for those looking to establish
a plant, providing customers with detailed facility layout
drawings, flow diagrams, plant ROI, plant P&ID, Food
Safety Programme assistance and a variety of other project
management services. Feasibility studies, equipment layout,
facility audits and contractor plans are only some of the
many features that companies must take into account when
establishing new facilities, and CPS can offer comprehensive
support throughout every stage of plant production.

Fine grinding for aquatic feed

by Mr Phil Erickson, Reynolds Engineering and Equipment Inc
Choosing the optimal grinding equipment for your aqua feed
can prove to be a very complicated matter and companies
must take careful consideration when selecting the optimal
grinding solutions for their feed. Mr Erickson explores how
one would measure the volume of their powders, as well
as surface area and specific surface, as well as what these
terms mean in relation to particle size. Particle size is crucial
as particles can clog die orifices and affect abrasion on
processing equipment. The radius of a particle also plays a
big part in thermo-processes, such as expanding proteins to
enhance digestibility.
Fine grinding aqua feed results in superior pellet appearance
and uniformity, as well as a reduction in pond roughage and
improved digestibility. As a result of this, fine grinding has
come to gain significant popularity, especially for shrimp,
tilapia and larval feed.

Speciality extruded aqua feed bulk density
adaptation and control

by Dr Michaël Cheng, Bühler
Dr Cheng of Bühler gave an excellent presentation on
adaptation of bulk densities in feed to cater feed for specific
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species. Bulk density in feed is a crucial factor to take into
account, as it plays a major role in feed mill productivity, product
appearance, floating and sinking properties and liquid applicable
absorption abilities of external coatings. Adapting your feed
densities to suit the specific species you farm can result in great
greater profitability and an improved end product.
Achieving the ideal bulk density is a result of using the optimal
driving force and resisting forces during the extrusion process.
High bulk density can be ensured through having a high open
area (additional holes) on your extruder die plate, whereas a lower
bulk density occurs when a low open area is utilised with minimal
holes on the die.

Twin-screw extrusion: The right technology for today’s
and tomorrow’s quality aquafeed

by Mr Emmanuel Lavocat, Clextral
Clextral’s presentation focussed upon the advantages of twinscrew extrusion and how to best produce quality aquafeed through
this method. Mr Lavocat explored the history of Clextral and
provided some insight into the company’s two research centres
which specialise in twin-screw processing.
The demand for aqua feed, Mr Lavocat explains, is increasing
dramatically year-on-year. To ensure that we can reliably and
sustainably produce more feed for our growing population, we
must ensure to use as many available resources as we can, ranging
from plant oil, fish oil, as well as protein sources from fish,
vegetables and insects. Twin-screw extrusion can help ensure we
use resources sustainably by resulting in a higher feed conversion
ratio (FCR), better digestibility, high water stability and less water
pollution due to reduced fines.

New Kahl extruder OEE 15 NG and 25 NG

by Mr Olaf Naehrig, Amandus Kahl
Amandus Kahl are well-known in the feed industry for their topquality extruder lines and turnkey projects and in this presentation,
Mr Naehrig discusses Amandus Kahl’s two latest extruders,
the OEE 15 NG and 25 NG. The OEE NG models are idea for
producing sinking fish feed and are available in a variety of
models with different capacities up to 10 tonnes-per-hour (tph).
The OEE NG models were created with accessibility as a key
priority and this is reflected in the many unique features these
solutions boast. Special processing sections for cooking, kneading
and compaction allow for a wide range of settings and options
to be selected, whilst the individually controllable heating and
cooling jackets ensure optimal product quality. All size models are
available as either individual machines or as part of larger turnkey
extrusion lines.

Extrusional operational excellence leadership:
Benchmarking and elevating the effectiveness of
extrusion processes and programmes

DAY TWO
Shrimp feed extrusion

intricacies of extrusion processing lines for shrimp feed. Mr
Sønderskov explains the standard methods of producing shrimp
feed, which involves producing ø2-4mm pellets which are then
crumbled into a meal below 250mv.
Starch levels should be at a minimum of 10 percent and binders
are recommended to increase water stability. For shrimp feed
especially, it is crucial that pellets should not disintegrate in the
water for at least two hours, as shrimp are especially slow eaters.
Small pellets are notoriously difficult to dry, so transporting the
pellets from the extruder to the dryer should always be carried
out via pneumatic transport, which will also dry the pellets in
transport. A control sifter with a screen of 0.9mm holes is also
ideal to ensure no larger particles block any holes in the die plate.

by Peter Sønderskov, Andritz
Day two of the Aqua Feed Extrusion Conference began with a
presentation from extrusion experts Andritz, who discussed the

by Mr Ed de Souza, Wenger Manufacturing
Mr Ed de Souza’s presentation explored the impact of proper
resource management, maintenance and training in an extrusion
plant and the effects these systems can have on the final product.
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Mr De Souza emphasises the importance of training, ensuring that
your colleagues have a thorough understanding of the equipment
in your facility, process optimisation, problem solving and process
understanding.
Maintaining a strong operational excellence culture in your
facility will not only motivate your colleagues, but also benchmark
current practices so the standard of your products always remains
optimal. Establishing standard procedures and best practices can
be done for every aspect of the facility, ranging from raw material
preparation, process training, preventative maintenance, drying
and extruder type application, to name but a few, and taking the
time to establish these best practices will help your plant run
smoothly and maintain its high standards.

Managing nutritional wastes: A challenge in modern
aquaculture

by Dr Kabir Chowdhury, Jefo Nutrition Inc
Jefo Nutrition Inc gave a fascinating presentation concerning
the sustainability of recirculating aquaculture systems
(RAS). RAS can sometimes contribute to an increased rate
of disease amongst stocked fish, which occurs as a result of
high levels of toxins in the water, as well as the presence
of anti-nutrients. Toxic amino acids such as mimosine and
canavanine can have negative impacts on fish and shrimp and
result in diseases such as white spot disease or early mortality
syndrome (EMS).

Solutions to these problems include improved feed storage,
to control toxins and ensure better water stability. Better
digestibility, as a result of better cooking, also leads to an
improved FCR and less excess feed polluting the water. Many
solutions now exist on the market to help track these markers,
such as sensors, sonars and aqua drones which can all help
farmers make the most out of their feed and keep their stock
healthy.

Aqua feed drying and energy efficiency

by Mr James Laxton, Famsun
Bringing the conference to a close was Mr Laxton of Famsun,
whose presentation discussed energy optimisation and drying.
Micro-pellets can prove difficult to dry, so allowing enough
air to pass through the product is essential to minimise the
risk of product leakage. Micro-hole bedplates must be able to
accommodate pellets as small as 0.6mm. Mr Laxton also discussed
optimal parameters for your systems to ensure attainment of ideal
moisture levels.
In terms of energy optimisation, Mr Laxton emphasises the
benefits of using multi-zone dryers where each zone parameter
can be set individually to ensure the most efficient use of
resources. Process parameter tracking and keeping an accurate
and thorough record of all parameters can also be imported to
spreadsheets and analysed to see where future savings can also
be obtained.

PCE

FISH FARMING TECHNOLOGY

PELLETING CONSUMABLES EUROPE

YOUR PARTNER FOR
TOP QUALITY RING DIES
available for all major pellet press brands

Scan the QR-Code
to find your die!

aquafeed.co.uk
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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

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)

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

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

Liptosa
+34 902 157711
www.liptosa.com

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

Almex
+31 575 572666
www.almex.nl

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

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

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

Andritz
+45 72 160300
www.andritz.com
Brabender
+49 203 7788 0
www.brabender.com

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

Additives
Evonik
+49 618 1596785
www.evonik.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

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

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

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

Coolers & driers
Amandus Kahl
+49 40 727 710
www.akahl.de

IDAH
+866 39 902701
www.idah.com

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

Insta-Pro International
+1 515 254 1260
www.insta-pro.com

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

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

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

FAMSUN
+86 514 85828888
www.famsungroup.com

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

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

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

Nutriad
+32 52 409596
www.nutriad.com
Phibro
+972 4 629 1833
www.phibro-aqua.com

Analysis

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

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

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

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

Feed and ingredients

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

Bulk storage

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

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

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

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

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

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

Romer Labs
+43 2272 6153310
www.romerlabs.com

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

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

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

Drum filters

Jefo
+1 450 799 2000
www.jefo.com

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

Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

Elevator buckets

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

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

Biorigin
www.biorigin.net

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

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

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

Symaga
+34 91 726 43 04
www.symaga.com
TSC Silos
+31 543 473979
www.tsc-silos.com
Westeel
+1 204 233 7133
www.westeel.com

Elevator & conveyor components

Feed Mill
Van Aarsen International
+31 475 579 444
www.aarsen.com

4B Braime
+44 113 246 1800
www.go4b.com

Fish counters

Enzymes
JEFO
+1 450 799 2000
www.jefo.com
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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

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

Silos

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

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

FAMSUN
+86 514 85828888
www.famsungroup.com

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

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

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

Yemtar
+90 266 733 8550
www.yemtar.com

Hatchery products

Probiotics

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

Moisture analysers
Hydronix
+44 1483 468900
www.hydronix.com

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

Seedburo
+1 312 738 3700
www.seedburo.com

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

Paddle Mixer
Anderson
www.andersonfeedtech.com

FISA
+51 998128737
www.fisa.com.pe

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

Pulverizer (large fine)

Pellet binders
Borregaard
+47 69 11 80 00
www.borregaard.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
Biomin
+43 2782 803 0
www.biomin.net

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

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

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
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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
Dr Tibiábin Benítez-Santana, Director of R&D, Fish Nutrition, Aker BioMarine
Dr Tibiábin Benítez-Santana, a native of the Canary Islands, Spain, is an aquaculture researcher with the Norwegian krill
company Aker BioMarine. Her aquaculture career began in 2004, as a researcher for the Aquaculture Research Group. She
completed her PhD in aquaculture nutrition in 2011, and went on to do post-doctoral research at the French National Centre
for Scientific Research (CNRS) and the French National Institute for Agricultural Research (INRA). She has also worked as a
research associate at the University of Utah School of Medicine. She joined Aker BioMarine in 2017, applying her scientific
background in order to build understanding of how fish nutrition can improve sustainability and productivity in the aquaculture
industry.

How did you get into the aquaculture feed industry?

I grew up close to the ocean, on the Canary Islands of Spain,
always swimming, diving and enjoying the sea life. This love
of the ocean sparked my interest in marine science, and
eventually I obtained a PhD in aquaculture nutrition. I spent
the early part of my career in the research field, and after a
while, I realised that I wanted to apply my research skills to real
challenges faced by the industry. So, I made the jump into
the private sector, and I now spend my days tapping into my
research background in order to find solutions for aquaculture
nutrition.

What are you most proud of during your time at Aker
BioMarine?

I’ve been in Aker BioMarine for almost 3 years, and I feel
quite proud that in that time I have gone outside my comfort
zone and immersed myself in new areas, such as marketing,
sales and communications. Aker BioMarine is a sciencebased company, which means that everything we market or
communicate is founded in research with a scientific basis.
This approach allows me to have one foot in the world where
I’m comfortable, the research world, and another foot in an
area that’s new to me, and that’s about interacting with the
customers. I like to say that I still have my science ‘heart’, but
since joining Aker BioMarine, I have developed a commercial
mind as well.

How has the company changed since you joined?

We have grown since I joined, gaining new expertise and
greater diversity. In my team, we are 10 people representing
seven nationalities! We have also strengthened our scientific
approach over the last few years, and we are bringing the
science into the work of the marketing, communications and
sales teams. We are also trying to make the research more
understandable and relatable for all. We don’t want the
studies to just end up on the desks of scientists, but rather, we
want them to be useful for a broad range of people in the
aquaculture industry.

How does Aker BioMarine address sustainability in its
solutions for the feed industry?

I’m really proud of the sustainable business that Aker BioMarine
has established. It’s something that is really ingrained in us as
employees, in every step of the process, for a truly holistic
perspective. Sustainability for us is about ensuring we catch
below the limits, keeping a close eye on the krill biomass, and
evaluating the impact of krill harvesting on other marine life in
Antarctica. We see it as our responsibility to reduce our carbon
footprint, to understand the impact of climate change on fish
stocks and the ocean, and to continually develop better,
more sustainable solutions. To do this, we collaborate with
partners, we continually improve our technology, and we
engage the scientific community to help us understand the
impact on marine life.

What are some of biggest challenges you face, and
how does Aker BioMarine work to address those issues?

aquaculture industry has long been pressured to find suitable
alternatives to fish meal and fish oil, and we see that cheaper,
more accessible alternatives based on plants or animal
by-products are often the go-to options. It’s part of my job
to address this lack of knowledge about krill, to continue to
research, build the understanding and translate the findings
about krill into understandable insights from which the entire
industry can benefit.

What exactly makes krill such a valuable ingredient in
animal feed, for aqua feed especially?

Krill is a great raw material due to all the nutrients it contains;
nutrients that promote performance and prevent mortality in
marine species. Marine fish are actually unable to make fatty
acids, EPA and DHA themselves, so these nutrients need to be
added into their diets. For aquaculture, this means adding a
feed ingredient that is rich in the phospholipid omega-3, to
stimulate better absorption into the body.
Overall, our research shows that krill in an aqua feed diet
promotes growth, health and overall welfare of the fish. We
have one customer in Portugal, for example, who experienced
a major improvement in the survival rates of their fish, as they
underwent transfer to new cages, when krill was added to the
diet. These are the kinds of stories we love to hear, because it
brings to life the findings from our research.

You recently led a study in the effects of krill-based
diets in Olive flounder. What did the results of this
study reveal in terms of the benefits of krill feed for this
marine species?

For this study, we reduced the amount of the main raw material
(fish meal) and experimented with the supplementation of krill
meal. Our goal was to compare the effects of a high fish meal
diet versus a low fish meal diet supplemented with krill meal.
The results showed that when the fish meal was reduced by
half, the addition of six percent krill meal ensured that the
nutritional effects were even better than the high fish meal
diet. This study concluded that krill is a strong alternative to fish
meal when it comes to promoting performance, health and
boosting the immune systems of the Olive flounder.

What’s the best thing about your job at Aker
BioMarine?

The team, of course! I love being a part of the Science and
Regulatory Affair team at Aker BioMarine, as we all originate
from so many different backgrounds and bring in so much
unique experience. This means that we are all learning from
each other, all the time, which keeps my mind active and
my science ‘heart’ stimulated. In addition to the team, I
really enjoy making the science accessible for people and
connecting it to real-life problems, challenges, and even
opportunities faced in the private sector. Again, I get to have
one foot in academia and the other foot in the commercial
world. This keeps me busy, and more importantly, it motivates
and inspires me!

From my perspective as a scientist, I believe one of the main
challenges we face is a lack of knowledge about krill. The
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THE INDUSTRY FACES
Graham Smith to leave Scottish Sea Farms for role closer to home

S

cottish Sea Farms’ long-standing Regional Production Manager for Shetland, Graham Smith,
has announced he is leaving the company to seek a new role closer to home. Mr Smith,
who has overseen Scottish Sea Farms’ Shetland farms for 10 of his 16 years with the company,
has taken the decision to step down from the regional role in favour of spending more time
with family.

Graham Smith

“Leaving behind the company, my colleagues and Shetland itself after so many years is
incredibly tough,” said Mr Smith. “However, after a decade of travelling back and forth from
my home on mainland, the time feels right to embark on a new career chapter involving less
travel and allowing more time to spend with family.”
Commenting on Mr Smith’s departure, Scottish Sea Farms’ Managing Director Jim Gallagher
said, “Graham and myself have worked together for all of his 16 years with the company, so
it’s hard to see him go. I’d like to express my personal thanks for the commitment and loyalty
he has shown Scottish Sea Farms, for the many hours spent travelling away from his family, for
the knowledge and insights he has brought to the table, and for being a genuinely nice guy
to work with.”

Nikolas Kallas joins Aquabyte

T
Nikolas Kallas

echnology experts Aquabyte have recently announced the appointment of Nikolas
Kallas as Head of Products. Nikolas formerly worked at StormGeo, an intelligent weather
firm where he worked his way up from Business Development Manager to Vice President of
products, over the course of seven years. Over the course of his time at StormGeo, Nikolas
developed a variety of essential skills that will greatly ebenfit the Aquabyte team, including
post-merger integration, project and resource management and strategic business
development.

Pia Moeller joins Kvarøy Smolt as CEO

K

varøy Arctic has recently estabolished Kvarøy Smolt, announcing the CEO of the new
business to be Pia Moeller. Kvarøy Island will now receive two-thirds of its smolt from the
newly formed Kvarøy Smolt AS.
“Ranfjord Fiskeprodukter has been a trusted supplier of smolt for us for the past 20 years. We’re
grateful for all they did and are now proud to take command over the smolt production
ensuring the best possible quality for years to come”, notes Kvarøy Arctic CEO Alf-Gøran
Knutsen.

Pia Moeller

Moeller expresses great excitement for her upcoming new role. “I love a good challenge. We
have a competent team here, which is essential as I look for ways the company can optimise
its processes, continue to practice best-in-class health and safety methods, and maintain a
work environment that is equitable for all and inspiring to be part of.”

Sunneva Osk Gudmundsdottir joins Samherji

I

celandic fishing and aquaculture company Samherji have announced the appointment
of Sunneva Osk Gudmundsdottir as Quality Manager for its processing segment.
Gudmundsdottir replaces Elvar Thorarensen, who retired after over 25 years with the company.
Prior to this promotion, Gudmundsdottir hd been working at Samherjifor over three years in the
quality control sector.

Sunneva Osk
Gudmundsdottir

Despite the difficulties posed by COVID-19, Samherji’s land-based Arctic char construction
plans in Grindavik are still underway, and the next stage of expansion is soon to take place.

Nik Sachlikidis new Managing Director of Cadman Capital

C

adman Capital, a leading investment firm, have appointed Nik Sachlikidis as the Managing
Director of their aquaculture division, with the aim to promote further growth in the sector.
Sachlikidis’ new role will involve adopting and implementing their aquaculture sustainability
agenda and strategy, as well as assisting in the development of products, hatcheries and
farms. Sachlikidis has previous experience with restaurant giants Darden and has also operated
lobster hatcheries in the past.

Nik Sachlikidis
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