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"The study of fish in the sea may
be the most necessary of all our
oceanographic researches
because we shall increasingly be
made to turn to the sea as a
vast food producer by the
increase in the population of the
world."
- T.F. Gaskell

WHAT'S NEW AT SEDNA TECHNOLOGIES
I want to start this piece by thanking the
entire team here at Sedna Technologies. We
work in a very challenging industry and are one
of the few companies innovating in both
commercial fisheries as well as aquaculture
globally. We continue to drive innovation and
build trust in market segments that are relatively
untouched by innovative technologies. I am
proud of our entire team from engineering to
support, marketing, and sales.
We have been busy here at Sedna by
addressing the growing demand for our business
software applications. Our software solutions
help seafood companies control and visualize
their inventory levels at dockside as well as
through processing and distribution facilities.

CONGRATULATIONS TO MOIRA
FRIER ON HER PROMOTION TO
PROJECT MANAGER!!!

As our customers are expanding and looking to stay nimble with some
uncertainty in the market our systems allow for increased visibility on operations.
Actionable insights into inventory levels, grades and the costs associated with
products enable our clients to experience higher levels of confidence and a
reduction in tedious paper trails and data entry. With Moira Frier taking the lead
on project management we are confident we will be able to address the growing
demand and continue to offer clients unparalleled customer service along the
way. In addition to our business solutions, we have successfully launched our new
Sensor Globe Product. The Sensor Globe is a wireless device that can monitor
temperature, acceleration, dissolved oxygen as well as ph. This product is being
used in both live lobster facilities as well as aboard vessels to ensure live product
integrity is maintained along the entire supply chain.
Stay tuned for more updates!
- Aleksandr Stabenow (CTO & Co-Founder)

"Why do fish swim in schools?" (answer on next page)
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CURRENT EVENTS
By: Benjamin Hargreaves

November 30th saw a a staggered start to 'Dumping Day'
for N.S. lobster fisheries with lobster fishing areas 33 and 34
yet to open, while some fishery operations along the south
shore of the province have experienced closures due to
sightings of endangered right whales much later in the season
than what is typically expected. Ocean Tracking Network is
using acoustic sensors to monitor the whales migration and
fishery operations are expected to resume once the whales
have moved far enough away from fishery operations.
SOURCES: https://atlantic.ctvnews.ca/n-s-lobster-season-delayed-in-one-fishing-area-but-goes-ahead-in-another-1.5209810.
https://www.cbc.ca/news/canada/nova-scotia/late-year-endangered-right-whale-detections-close-fishery-1.5813514.

Bernadetter Jordan, the Minister of Fisheries and Oceans
Canada formally announced on November 25th that under the
Canada Nature Fund for Aquatic Species at Risk (CNFASAR)
there will be $52.3 million in funding provided for the
protection of Canadian marine life. Of this funding $12.1 million
will be distributed to thirteen projects in Atlantic Canda with
$2.9 million allocated for the Nova Scotia Salmon Association
for conservation in the Southern Uplands.
SOURCES: https://www.canada.ca/en/fisheries-oceans/news/2020/11/canada-takes-action-with-partners-across-the-country-to-protect-aquatic-species-atrisk.html. https://www.journalpioneer.com/business/local-business/fisheries-ministers-aquatic-species-protection-announcement-is-a-moment-of-deja-vu524302/. Photo by Harrison Haines from Pexels.

TRIVIA (QUESTIONS)
1. What do lobsters use to 'taste' and identify their food?
2. Roughly how many aquatic species are farmed globally?
a) 620 b) 537 c) 580 d) 1 million
3. Egyptians were farming fish over..
a) 3800 years ago b) 600 years ago c) 4400 years ago d) 4,000 years ago.
4. In an effort to reduce waste the shells of what marine creature have been used
as the core of golf balls?

5. What are two of the four most commonly farmed fish?

"Because they can't walk."
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GENOMICS AND AQUACULTURE
By: Benjamin Hargreaves

Breeding is the key element to aquaculture to ensure stock is strong, hardy
and grows quickly with various aquaculture programs throughout the world having
demonstrated just how important genetics are in the breeding process.
In the 1960s a program in Norway bred Atlantic salmon to increase growth
and harvest weight with the program expanding in the 1990’s to also focus on
limiting susceptibility to disease, improving the quality of the stock and
delaying sexual maturation to increase yields.
During the 1980s WorldFish in Malaysia doubled the speed of growth of Nile
tilapia and increased the fish’s resistance to disease, causing a “a revolution in
terms of tilapia production,” (Stokstad, 2020).
Genetic engineering of
domesticated animals in agriculture
has occurred for quite some time,
yet genetic engineering has been
slow to be accepted and
incorporated into many aquaculture
programs. With the demand for
seafood on a global scale ever
increasing the importance of
technology and utilizing genomics
and gene-editing to meet this demand is growing more apparent. The director of
genetics at Benchmark genetics, Morten Rye believes, “[t]here is a paradigm shift
in taking up new technologies that can more effectively improve complex traits…”
like increasing the harvest weight, growth rate, hardiness, and resistance to
disease and parasites such as the sea louse that can plague salmon (Stokstad,
2020). This shift is motivating new studies and technology into the genetics of
many marine species that have great potential in aiding aquaculture operations in
meeting the high demand of supplying “nearly half of the fish and shellfish eaten
globally” (Stokstad, 2020). [FIGURE 1.1]
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Traditionally the adaptation of
genetics in farmed marine species
consisted of;
1. Selecting a male and female to
mate.
2. Select a few of their offspring
(from the hundreds or thousands
they may have).
3. Test the selected offspring for
desired traits.
4. Continue to breed the ‘good’
offspring with each other to try
and eliminate any ‘bad’ genes to
make a genetic line that is most
beneficial.
5. Repeat until a ‘perfect’ or near
perfect genetic line is achieved.

Figure 1.1

As the testing of these offspring can often result in fatality or the inability to breed
for the test subjects discovered to possess desirable traits, breeders must resort to
breeding a sibling of the ‘good’ candidate and hope that it possesses the same
genetic makeup, creating a problem as “[y]ou don’t know whether they’re the best
of the family or the worst” (Stokstad, 2020).
‘Genomic Selection’ is an exciting technique that will allow breeders to
identify the traits they desire in their stock through identifying genetic markers
using nominally invasive procedures, rather than fatal testing allowing for the best
of the family to continue on without playing a game of chance. The genomic
analyses conducted in this process also minimizes inbreeding and the associated
risks and issues. The ‘genomic selection’ technique has increased the accuracy of
selecting stock with desirable traits and overall genetic improvement by roughly
25% according to José Yáñez, a geneticist at the University of Chile. Using
genomic selection and other tools will aid breeders in meeting the growing
demand for seafood as they can achieve:
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Increased growth rates of their stock allowing.
for “more frequent and bigger hauls.” (Stokstad, 2020).
Overall healthier stock with increased resistance to disease and parasites,
and a better knowledge of the relationship between a species genetics and
immune system. Crustaceans, for example, “lack immunological memory” and
the study of genomics and gene-editing is promising for finding a way to
breed immunity to diseases such as white spot syndrome virus (WSSV) that can
destroy entire prawn stocks (Robinson, 2020).
The ability to selectively sterilize stock that is not to be breed, to promote
growth rates.
Potential to alter the bone structure of some species to effectively create
bone-free fillets, making the product ore desirable to consumers.
Adaption of existing species to become domesticated and more suitable for
farming, creating new options for consumption. The New Zealand Institute for
Plant and Food Research have been working for over a decade to adapt the
Australasian snapper to be a domesticated fish and have achieved a
20%-40% increase in their rate of growth.
Recent research led by Professor Dan Macqueen at the Roslin Institute of
the University of Edinburgh sequenced the genomes of 492 Atlantic salmon to
observe and study the structural genetic variants of the fish. Xelect, one of the
numerous partners in this research project stated that “[a]s structural variations
are passed from one generation to the next, they provide another potentially
valuable tool to use when maximizing production gains for fish farmers. Recent
breakthroughs in computing power, bioinformatic algorithms and improvements in
genetic sequencing technology have made it possible to identify structural
variants, though this remains challenging,” (Kearns, 2020). This project revealed
“that many structural variations were located in brain-expressed genes that
influence behavior.”, and that these variants were more numerous in farmed
salmon than in their wild relatives. This difference in farmed and wild salmon is
most likely due to traditional selective breeding practices of farmed salmon and
demonstrates the great potential and numerous possibilities that genomics and
the study of genetics open up.
While the study and advancement of genomics and genetic adaptation in
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domesticated land animals has been conducted extensively for several decades,
the study of these science within marine life has not. “There’s a huge amount of
genetic potential out there in aquaculture species that’s yet to be realized,” and
this new push to further the knowledge and understanding of genomics and
genetic adaptations and to advance the technology associated will aid
aquaculture programs and breeders in not only meeting the current and
projected demands for seafood but will also impact their bottom line to increase
their profitability (Stokstad, 2020).
SOURCES
Kearns, M. (2020, November 20). New research signifies “an important step forward in aquaculture genomics”. Retrieved from
SeafoodSource: https://www.seafoodsource.com/news/aquaculture/new-research-signifies-an-important-stepforward-in-aquaculture-genomics.
Robinson, N. (2020, December 1). Genomics, Gene-Editing and the Blue Revolution. (The University of Melbourne) Retrieved
from Pursuit: https://pursuit.unimelb.edu.au/articles/genomics-gene-editing-and-the-blue-revolution.
Stokstad, E. (2020, November 19). New genetic tools will deliver improved farmed fish, oysters, and shrimp. Here’s what to
expect. (American Association for the Advancement of Science) Retrieved from ScienceMag:
https://www.sciencemag.org/news/2020/11/new-genetic-tools-will-deliver-improved-farmed-fish-oysters-andshrimp-here-s-what.

TRIVIA (ANSWERS)
1. The hairs on lobsters legs and feet are how lobsters identify
and 'taste' their food.

2. Roughly 580 (c) aquatic species are farmed globally.
3. Egyptians were farming fish over 4,000 years ago (d).
4. In an effort to reduce waste, lobster shells have been used as
the core of golf balls.

5. Carp, salmon, tilapia and catfish are the most commonly
farmed fish.
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