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And, as always, lots of
News and Notes!
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by Michael Melnychuk

Continued on page 2 - Juvenile

As anyone reading Vancouver newspapers this past year
could attest to, salmon from many populations routinely
disappear without a trace during their ocean lives. After
leaving rivers, juveniles often migrate several hundreds or
thousands of kilometres, and the number of adults that
return to freshwater each year to spawn is highly variable.
Decreases in abundances of salmon populations are tightly
linked with marine survival, i.e., the proportion of salmon
leaving rivers that return as adults. Newspapers have
actually been reporting similar disappearances of salmon
for several decades now, and we still don’t have a very
good understanding of why marine survival rates are so
low compared with historic levels.

Before we can properly address the causes of poor
marine survival,
we need a basic
understanding of
some simple
patterns—where
and when
mortality
predominantly
occurs during the
ocean life of
salmon.
Considerable
mortality is
thought to occur
during the
migration of
smolts, the
juvenile stage of
the fish that
migrates from
rivers to the

ocean. Along with other researchers, I tagged salmon
smolts with acoustic transmitters before their migration
downstream, and used the Pacific Ocean Shelf Tracking
(POST) array to monitor the movements of smolts through
the Strait of Georgia ecosystem (Figure 1). By quantifying the
number of tagged fish that reached successive detection
stations during their migration, I estimated cumulative
mortality of populations.

Half my PhD thesis involved developing methods for
quantifying the probability of detecting tagged fish, a simple
nuisance parameter—something we don’t care about, but
have to account for in order to estimate what we do care
about, like the probability of survival. High mortality periods
were observed soon after release during the downstream
migration, especially for hatchery-reared smolts, as well as
soon after ocean entry. These were likely related to heavy
predation periods, as many different predators target the
annual outmigration of salmon smolts. Larger smolts
generally held a survival advantage over smaller smolts,
and those with further distances to travel suffered higher
mortality. In an experiment to test the effect of solar
ultraviolet radiation during freshwater rearing on smolt
mortality, no survival differences were observed between
UV-shaded and UV-exposed treatment groups of coho or
sockeye salmon. Overall, daily mortality rates declined
during the migration, although considerable mortality was
also inferred to occur beyond the Strait of Georgia study
area, during the remainder of ocean life.

We’re trained as scientists to ask and work on big
questions. Big questions require a lot of work by a lot of
people, and I’ve learned through my PhD that sometimes
(maybe more often than not) I won’t see a question through
to the end; I can lay one or a few pieces of a very big
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puzzle. Now that patterns in
juvenile salmon mortality have
begun to be documented, we
can better address the
hypotheses for causes of
mortality and lower-than-
historic marine survival rates.
One day, the management
implications of this work will
hopefully seem not so indirect.

I would like to thank my
supervisor, Carl Walters, my co-
supervisor, Villy Christensen,
and David Welch, who started
the POST Project. I am indebted
to many Fisheries Centre
volunteers who spent days at a
time listening for smolt tags
during a mobile tracking
program in Howe Sound, a little
fjord around the corner from
UBC, literally just beyond our
front doorstep. My PhD thesis is
available at  http://hdl.
handle.net/2429/16642.

Figure 1. Map of the Strait of Georgia study area in southern British Columbia. Triangles represent
release locations of tagged salmon smolts. Circles represent locations of acoustic receivers,
deployed near river mouths and arranged in lines across inshore straits.

Around the end of October, national
delegations and observer
organizations with an interest in the

Southern Ocean, arrived in Hobart,
Tasmania, for the annual CCAMLR
(Commission for the Conservation of

Antarctic Marine Living Resources)
meeting. CCAMLR came into force in
1982, and is part of the Antarctic
Treaty System. It was established
primarily to address the expanding
krill, Euphausia superba, fisheries
(see Figure 1 for map of Convention
area). CCAMLR is responsible for
sustainable management of the
Antarctic Ecosystem, excluding
whales and seals, which are dealt
with elsewhere. With a strong focus
on the ecosystem- and precautionary
approaches, CCAMLR aims to
account for predator requirements
when setting annual catch quotas for
their fisheries. There are 25 states
members of the Commission, and an
additional 9 states (including
Canada) have acceded to the
Convention. A number of states
implement part of the management

Figure 1. Map of the CCAMLR Convention area. Boundaries of the statistical reporting areas in
the Southern Ocean. Available from http://www.ccamlr.org/pu/E/conv/map.htm.
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measures agreed by CCAMLR, on a
voluntary basis. A scientific committee
guides the work of the Commission
and decisions are taken with
consensus.

During the last decade,
CCAMLR has struggled with
sustainable management of
Patagonian (Dissostichus eleginoides)
and Antarctic (D. mawsoni) toothfish -
and increasingly with the krill fishery.
Technology for large-scale krill
harvesting is steadily emerging and
the pharmaceutical market for
omega-3 products is rapidly
increasing demand. Despite
increasing ambitions from several
countries to substantially develop
their krill fisheries, catches have
remained around 100 000 tonnes.
(Figure 2). An increased interest and
capacity, however, will likely lead to

substantially greater catches in the
near future. Krill is thus still an
important, and at times controversial,
agenda item for the “krill-
commission”. Proposals for
precautionary distribution of catches to
take account of coastal predators, or
for 100% observer coverage,
generated substantial discussion in
the Commission. Notable outcomes of
the meeting were the designation of
the first high seas marine protected
area in the Southern Ocean, near the
South Orkney islands, and progress
towards developing a network of
protected areas by 2010.

The reason I attended the
meeting (as part of the Swedish
delegation) was a post doctoral
project on Illegal, Unreported and
Unregulated (IUU) fishing for toothfish.
The Commission has struggled with
effectively addressing IUU fishing
during the last 15 years, but the

operators involved have continuously
adapted to management measures by
using a range of techniques (changes
in catch or landing areas, reflagging to
non-contracting party states, using
fake VMS position or fraudulent catch
documentation schemes) to decrease
the effectiveness of management
measures. In turn, the Commission
has increasingly developed their
collaboration with NGOs and industry,
developed formal and informal
coalitions between countries, and
made use of existing technology (e.g.
satellite technology) to improve the
effectiveness of conservation
measures. During the last decade,
IUU fishing has decreased
substantially (Figure 3), and the case
study of CCAMLR could potentially
contribute to an understanding of
important aspects of addressing IUU
fishing elsewhere. The post doctoral
study focuses on the co-evolution of
CCAMLR and IUU operators, and is
scheduled for completion in May
2010.

Participating as a national
delegate in the meeting provided an
interesting possibility to understand
power relationships between states
(and coalitions of states), and shed
light on the incentives of states for
investing in addressing IUU fisheries.
CCAMLR member countries have
substantially different historical and
political contexts to consider when
addressing issues for discussion
within the Commission. Novel
aspirations and new political
directions in some countries also
affect the outcomes of the discussions.
The political and economic incentives
within CCAMLR may prove an
interesting case for game-theoretical
modelling: different coalitions
appeared to exist depending on the
issue at hand. Understanding such a
complex dynamic environment in a
regional fisheries management
organization is a substantial
challenge! For the post-doctoral
project, the meeting provided access
to a large number of experts, who I
am grateful to for willingly
contributing their knowledge.

Figure 2 (top). Krill catches (tonnes) as reported by the FAO http://www.fao.org/fishery/
species/3393/en accessed February 26, 2010. Figure 3 (bottom). Estimated IUU catches
(tonnes) of toothfish (Patagonian and Antarctic combined) and reported catches within the
CCAMLR Convention Area. http://www.ccamlr.org/pu/E/sc/fish-monit/iuu-intro.htm accessed
February 26, 2010.
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CongratulationsCongratulationsCongratulationsCongratulationsCongratulations

In 2010, FishBytes and the Sea Around Us Project
newsletters will be going fully electronic. We request those
readers who are receiving hard copy versions of our
FishBytes and Sea Around Us newsletters to kindly email the
editor, at FishBytes@fisheries.ubc.ca, with their electronic
address. We appreciate your cooperation and patience as
we make this transition. We hope you will continue to read
and enjoy our newsletters!

AnnouncementAnnouncementAnnouncementAnnouncementAnnouncement

Sarah Foster of Project Seahorse successfully defended her
PhD thesis on November 17, 2009. Her study was titled “Is
bycatch a big problem for small fish? Assessing and
addressing the impacts of tropical shrimp trawling on small
fish species”. Dr Foster has not gone far, having taken a
research associate position with Project Seahorse here at
the FC.  Sarah's research and conservation work spans the
areas of trade and bycatch - specifically supporting
successful implementation of marine species listings on the
international trade convention CITES, and the issue of small
fish species in tropical shrimp trawl bycatch.

On December 2, 2009, Marivic Pajaro, also of Project
Seahorse, successfully defended her Doctoral thesis
“Indicators of effectiveness in community-based marine
protected areas”.

Congratulations also to Mike Melnychuk, who
successfully defended his PhD thesis “Mortality of Migrating
Pacific Salmon Smolts in Southern British Columbia, Canada”
on December 7, 2009. Dr Melnychuk has taken a post-
doctoral position with Tim Essington in the School of Aquatic
and Fishery Sciences at the University of Washington. He is
involved in a project looking at the impacts of different
fishery management strategies (e.g., catch shares) on the
status of fish stocks and performance of fisheries.

A Message From theA Message From theA Message From theA Message From theA Message From the
DirectorDirectorDirectorDirectorDirector

Since Volume 1 Issue 1 of Fishbytes was published in
May 1995, the Newsletter has always been printed  in
hardcopy and sent to hundreds of our subscribers
through snail mail. Even though Fishbytes is just a
Newsletter, we have received numerous stimulating
feedbacks on articles published therein from our
readers. I wish to thank you, our subscribers, for the
keen interest you have shown in the Newsletter over
the years.  Fortunately and unfortunately, this is the last
issue of Fishbytes that will be printed in hardcopy.
Unfortunately because it is always sad to lose
something that one is used to; fortunately because
from now on the Newsletter will be published only
electronically - a sign of the future, in which
individuals, businesses and governments will have to
change their current practices and approaches to
more 'green' ones for a sustainable future.  The good
news is that the move from hard to electronic copies is
a win-win-win change in the sense that it is good for
the trees, good economically, and will be made good
for our readers by modifying the Newsletter to make it
reader friendly, electronically. Please stay with us as
we continue to publish interesting articles in a more
'green' way for you.

A former student of Dr Tony Pitcher in the 1980s,
Professor Upali Amarasinghe, has won an award for the
most outstanding scientist in Sri Lanka for the 2009 year.
The award was given out by the General Research
Committee of Sri Lanka Association for the Advancement of
Science. Congratulations Professor Amarasinghe!


