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Opening ceremony

Brian Riddell & Rich Lincoln, conference co-chairs

Riddell welcomed all participants to the secondestd the Salmon conference before inviting First
Nations to offer a traditional welcome.

Welcome inspirations

Deanna George (Tsleil’ WaututhFirst Nation) and Bob Guerin (Musqueam First Nation)

George and Guerin welcomed participants to thetioadl territory of the
Coast Salish, who also call themselves “the SalRewople.” A prayer was
offered to restore the health of the salmon ancé#rth, and the elders
wished participants success in their efforts teeghe salmon that are so
important to the way of life of indigenous peoples.

Brian Riddell, Pacific Salmon Foundation

Riddell noted the diversity of the conference p#ptnts and the strong
turnout reflects how many people care about salfBgaryone is

: concerned about climate change and what is needsddy effects of
climate change on salmon in the North Pacific, tretioued. All five nations of the North Pacific
Anadromous Fish Commission (NPAFC) have expresgedest in working together on ocean research,
so it has hoped that by working together and sharammon knowledge, progress can be made.

Guido Rahr, Wild Salmon Center

Thanking key sponsors, Rahr noted the State od#t@on conference is a joint program of Ecotrust an
the Wild Salmon Center, with the conference goaittengthen the conservation status of salmonein th
Pacific Rim. Much work has been done, but threeav@ounting, and while some populations are doing
well, others are not. Salmon conservation is onth@fnost important issues we face, and the most
challenging, and it's up to the people in this ramnfigure it out. Salmon are trans-boundary spece

it's important for the five nations to work togethand we can accelerate the pace of learning v
together and share, he said.

Rahr reviewed the conference agenda, noting keyspetekers would lay out the broad challenges and
stress the need for new thinking. Presenters wdisktiss strategies that have worked (or not), wild
salmon conservation principles, opportunities anpddiments and attempt to wrap up with a Pacific
Rim-wide salmon conservation framework — a roadioggo forward — to try to prevent history being
repeated in watershed after watershed. Integtlaiois the need for a strategy to protect salmon
strongholds in each region. That's one piece we teget right, Rahr stressed, and nations museraak
commitment to protecting diversity and abundance.

Come together and save what’'s important to us, Ragjed participants, describing the Pacific asga bi
blue arc — an ecosystem that includes ocean, lashdhe gift of wild salmon coming back every year.
This is a key species; in biological and cultueairts, it holds importance for human wellbeing, awed
are the ambassadors of the salmon nation.

Rich Lincoln, State of the Salmon

Lincoln thanked sponsors and encouraged partiggargngage in the discussions following each
plenary. The conference is intended to createrdt spcollaboration and problem solving, he said,
welcoming candid but respectful comments and ad@eubroad issues. We're here to work across
borders and to build bridges for a common cause.
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Keynote plenary:

Pacific Rim challenges, opportunities and
leadership

Co-chairs: Rich Lincoln & Brian Riddell

Lincoln introduced the keynote speakers who woatdlse stage regarding key challenges and
opportunities, noting the urgency to take actiothimface of a rapidly changing landscape.

Politics and economics - imbalance with nature

David Suzuki, David Suzuki Foundation

| salute all who are here to work for a future béiadant and diverse salmon
populations, Suzuki said. You are at the frontliaethe challenges and you
are the experts. | guarantee the future of salmdieiak, he added, so long as
politics and economics are the major drivers ofgdens, rather than salmon
being the central focus. He described salmon &y ditkk in the “incredible
interdependence” between forests, oceans and gjieeres. Humans come
along and see opportunity and subdivide a singéréonnected system into
different departments, ensuring that we will nev@nage these resources in a
successful way.

We were taught that the oceans were filled withtless fish, but that's no
longer true, Suzuki continued. There used to tedraan derby right here in Vancouver. The oceans
cover 70 percent of our planet, but as air-bregttand animals, we focus on land. Our knowledge of
ecosystems and species is unbelievably primitive haten’t taken advantage of the incredible
knowledge that First Nations gathered over thousahgears. How can we manage sustainably if we
don’t have the knowledge? We may be missing 90gm¢raf the biodiversity that exists. We have not
even identified most species and we know verelathout those we have identified. Despite the
enormous effort devoted to studying fruit flies, st#l don’t know much about them. One of the most
important lessons is the extent of our ignoranceuli said. We don’t know enough to manage any
species. The best we can do is to manage ourselves.

We are driven by human imperatives of economigsotitics, he continued. We try to pump up nature on
steroids to meet our demands. Nature has had thdsisd years to learn how to deal with the basic
challenges of life. Now we’re in an economic downtand we immediately ask nature to absorb more.
In the four billion years that life has existedyeehas a species been capable of altering thie asmve
have done. Just the basic act of living, with 6llfob of us, means we have a very heavy ecological
footprint; and all the technology, consumption arate add to the impact. We have become a forte tha
is altering the planet at a major scale.

How did we arrive at this point? Man emerged wheoly mammoths were still around, Suzuki noted.
Our brains made up for our lack of physical attiiisuWe're the only animal that considers the fiture
can look ahead and foresee dangers and opport&oitgsight was the secret to our success and it
brought us to this position as the dominant creatur the planet. Now we have computers and sdigntis
and top scientists, including many Nobel lauredtase been warning for years that current practices
putting us at risk and that fundamental changesiaently needed. They warned that only one or two
decades remain if vast human misery is to be adae our home on this planet not horribly mutdate
But no major media reported this. Thankfully, thsraow a new regime in the U.S., Suzuki said,|lout
embarrassed to have a Canadian government thiitfelgiwing former U.S. President George Bush.
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Why are we turning our backs on these challengels@rnired years ago most people lived in rural
villages, and farmers knew the importance of tlesses, he said. Now, 75 to 85 percent live in urban
settings. Nature is not important in the urbanirsgtt the economy is what matters. Even the Ministe
Environment elevates the economy above ecologyh Boonomy and ecology come from the same
Greek root, eos which means household or home. A fundamental ite@ur system is that economists
consider forces of nature as an externality taettenomy. Our model is predicated on the unachievabl
notion that the economy must grow forever. But imgittan grow forever in a biosphere. It's like canc
We need a Bretton Woods Il to introduce nature laitkour economy, Suzuki concluded.

Ecosystem breaking points: turning crisis into creative
opportunity

Crawford “Buzz” Holling, University of Florida

Holling described leaving Vancouver for Floridali®89 to study the same
issues Suzuki mentioned. It had become clear talmnnew initiatives
were opening up fundamental new ways for peopietévact with their
environment and economy.

There are two aspects to his work, Holling notduk practical side
includes continuing the work that he and Carl Walgtarted on adaptive
management. The other involves fundamental stub&sseek to
understand how complex adaptive systems operatéuantion to
maintain persistence and sustainability while nzamng the ability to
generate novelty.

In exploring the latter, a series of workshops welel over five years. They were all held on iskaadd
sought to attract people who enjoyed wedding tldeas. Perhaps 25 to 30 people of the 400 who
attended were “good on islands,” Holling noted. Botking with this small group that was geared
towards addressing the issues that Suzuki raiskt lvonderful discoveries.

This resilience project — or resilience allianceow consists of 17 groups from around the worldeal
by people who are “good on islands.” They establisain internet journal calléttology and Sociefyas
there was no other way to link the work of theeliéint disciplines. From this work emerged four ®ok
on economics, social organizations, large-scaleystems, and a synthesis volurRanarchy:
Understanding Transformations in Systems of HuraadsNature This alliance also led to major new
institutions focused on complex adaptive ecosystambiding one in Alaska, a coral reef center in
Australia, a social innovation center at the UrsitgrOf Waterloo, and the Stockholm Environmental
Institute, which links social and ecological dimemns of these problems.

A key purpose was to develop the link between eegnand ecology. | think we failed in that, Holling
said. We got people to agree on other things kufihdamental way that ecosystems are structured is
very different from how economists still think.

Ecologists see two basic phases in the life cytcérosystems. The first is a period of pioneerind a
growth. At first slow and incremental, ecosysteragib to accumulate capital and rigidity and becomes
less open to novelty. As resilience is lost, thegch the point at which an accident is waitingapgen

(like the example of the spruce budworm). Onceasystem crosses the break point, novelty can occur
again, launching a new spin of the cycle. Thitiesstage of extraordinary importance, Holling steels

It's much shorter than the long stage of growth ilsdhe period of greatest unpredictability. When
we’re operating in that long growth phase, we helik means increasing certainty. So on one hémed, t
break point is a crisis, but it's also creativés dreative destruction that opens opportunity.

That’'s where we are now with the current economigis; he continued. This is the phase in which the
individual has the most opportunity to influence thig picture. Political forces are trying harder t
defend the status quo, but they are increasingliepess to do so. This is where individuals canrbey
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combine their own enterprise into a synthesis. Inherent in that synthesis must be the recognition that
uncertainty needs to be part of the plan. Management can be part of the mechanism by which our
knowledge expands.Climate change in the North Pacific raises opportunities and challenges for us to be a
voice heard around the world.

Studies with the resilience alliance each focused on a particular region, Holling said. The ones that
succeeded in discovery of the unknown shared a common feature — a way of capturing in a few words a
broad vision of the whole system. In the Everglades, it was the “river of grass.” Here it is the “salmon
nation” that captures what you’re about.

You're at a critical stage, Holling concluded. What happens will influence salmon in this region of the
world but it will also create an image that can be conveyed more broadly, and a set of regional foci on
ecosystems and social systems can serve as an integral part of how to join humans and nature.

Discussion

Q: If we're in the reorganization phase of these cycles of growth and collapse with the current period of
salmon collapse, the outcome of reorganization may not include salmon.

» Holling: It would be a shame, but that might be the case. | don’t say we can return to the past but we
can identify what processes exist to harness in building the new system. Salmon may not persist
across the whole region, but the majority of the region. Salmon may also provide the focus that breaks
through the political and economic vice that squeezes out the novelty we need. The time of novelty is
right now. It's true globally, with the financial collapse, and also true regionally, in sub-situations as
with salmon. Salmon should be part of the solution.

The climate change challenge for Pacific salmon (and salmon

people)

Nate Mantua, University of Washington

The distribution of Pacific salmon around the Pacific Rim is

bounded to the north by the cooler, shorter growing season, and to
the south by warm river temperatures and low levels of

productivity in the. This range changes through time, Mantua

noted. Climate variability also has a powerful influence on salmon
productivity. Historical abundance estimates from the past century
show that shifts in the Pacific Decadal Oscillation (PDO)

amounting to just 1 to 2° C in ocean temperatures were associated
with a doubling of salmon biomass. Salmon are not just affected

by temperature, but by winds, currents, rain and snowfall patterns.
Underlying cycllcal patterns such as the PDO, there has been an overall global warming trend, with the 10
warmest years on record occurring since 1997. Hydrology has responded to climate trends. Arctic rivers
are carrying more water into the ocean, partly because of changes in regional wind and weather patterns.
Runoff in snowmelt rivers has been coming earlier over the last 50 years, driven by a warming climate.
Glaciers are retreating in western North America and worldwide (Figure 1). This is creating new salmon
habitat by opening up new streams and inlets. Such deglaciation has happened on a much more dramatic
scale in the past, Mantua noted, and salmon evolution has been shaped in part by glacial/interglacial
cycles that occurred about every 100,000 years. We know salmon were able to weather the interglacial
peak during the Holocene period before the most recent ice age, when temperatures were a couple degrees
warmer than the present.
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Figure 1. Muir Glacier/Muir Inlet, Glacier Bay Ala ska in 1941-left, and 2004-right
(http://nsidc.org/data/glacier_photo/special_high_es.html)

However, atmospheric carbon dioxide levels todag8é parts per million, are far higher than at any
time in at least the last 800,000 years (Figuré&gjentists have modeled various scenarios of hashm
CO, we can expect in the future, depending on theetalathoices made in the short term, and these
projections all show CQOconcentration levels responding very slowly, ndterawvhat is done now. This
makes a very big difference for Pacific salmon, Marsaid. Current emissions are also growing even
faster than the most pessimistic scenario model@900.

We are in the early stages of rapid climate andrenmental change, he continued. There is no dgnyin
that. Models of expected patterns of warming caestly predict more warming than average over the
Arctic. By the end of this century, average tempees may be warmer than at any time in the past
million years.

Changes in precipitation will also be importantirfRal will increase in parts of the world that @ddy
have high rainfall and decrease in places thaalaeady stressed by drought. Projections includeemo
rain and less snow in locations that are curremtlyr freezing and also more arctic snow. Streawsflo
will be altered, with higher flows in winter, lowsummer flows and longer, dryer summers. Major
changes in disturbance regimes are expected, vatk fires, floods, disease and insect outbreaks in
stressed forests. Increased conflicts over watealao expected. Mostly negative impacts are egpdnt
the southern range for salmon, though in highdderdatitudes, there will be positive impacts|east up
to a point.

The oceans will also see big changes, some of warelalready underway, Mantua said. Salmon feed in
the cool, nutrient-rich waters of the North Pacifitost of their growth and mortality happens theie,

the ocean has big impacts on salmon abundancerawthg In the coming decades, changes in the ocean
will not occur in a predictable way. Currents aechperature have historically been driven by chamges
wind patterns. There will be competition betweem ¢ffects of increased greenhouse gases, osgikatio
such as the PDO and El Nifio/La Nifia and the fotltaiscause natural climate variability. However, by
about 2040 or 2050, climate models predict humarsead warming will overwhelm these other forces to
shape a new climate.

Salmon habitat and life history are highly comphkijch poses a challenge for scientists tryingremjet
how this will all play out for salmon. A diverseitiof impacts is expected, Mantua said, and tlils w
vary for different stocks, watersheds and sub-Isasin
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Figure 2. Historic and current temperature and cabon dioxide levels (IPCC2007: WG1-AR4)

Perhaps the worst news is that the ocean has bié#igating the impacts to date by absorbing abo@ton
quarter of the anthropogenic €@roduced in the past few centuries. This has chosean pH levels to
decrease by about 0.1 units (30 percent more acidit ocean pH is expected to decrease by up to 0.5
units by the end of this century, which would be ldrgest change to occur in the last 20 — 200anill
years. Biological implications include risks totwal parts of the food web (like copepods) due to
reduced calcification rates and reduced toleramaoghter environmental stressors. Scientists ate jus
starting to study the implications, but there lHigh potential for very large changes. Climate deais

not a mystery to us, Mantua said. We know it iSigpa risk. We’'re just not clear how far along tbad
we are and whether there is time to change. Heleded by posing two challenges to the “salmon
people:” First, to reduce the risk of catastropdimate change, greenhouse gas emissions must be
reduced by burning less fossil fuel and finding iy take C@from the atmosphere. Secondly, salmon
will need to adapt in the face of rapid environnaéchanges, and this lies under our influence. Yee a
the drivers of environmental stressors and oupastwill shape their potential for adaptation.

Discussion

Q: For the southern range, the suite of impadirgely negative. Can we act in time to sustaimalant
populations of salmon in the southern part of themge?

+ Mantua: Competition between other climate cycles the longer-term impacts of increased
greenhouse gases will have huge implications fathdr stocks remain abundant enough to sustain
fisheries. There is optimism regarding an incregsinundance trend for southern salmon stocks in
the very near term. If that can persist for a decgds, there is a chance. Otherwise, there cauld b
rapid depletion and endangered species listings.

12
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Q: Salmon adapted over thousands of years. Wese fbest changes as sudden as what'’s expected, in
terms of the time period required for salmon top@a

* Mantua: The rate of change is a key issue. Thegdgnow occurring are about 10 times faster than
those that occurred in past glaciation cycles. @mawve been periods that were rapid in the pashbut
terms of chemistry, atmospheric gl@vels are rising about 100 times faster now.

Q: What about theories relating to dimming, whiolggest that as we address pollution we will acegter
climate change? Also, salmon had access in tha@atternate habitat that no longer exists.

e Mantua: Pollution and smog have mitigated climdtange to date. It is projected that for regions lik
SE Asia, Europe and the eastern United Statebgaattnosphere is cleaned up there will be local and
more rapid warming. But these are mostly placesdba’'t have salmon. Access to habitat is another
big challenge, which suggests the need to reopegsacThe places that have seen the most change
are in the southern range, which is at most risk.

Political aspects of Pacific salmon conservation, the role of
science in policy & current opportunities

David Anderson, Guelph Institute for the Environment

In democratic systems, it is a challenge to getrgific knowledge into a
policy-making system in which decision makers hiittle knowledge of
science. Political decisions, funding and priositikd not automatically
follow the identification of a problem or opporttyniAnderson noted.
The process is much more complex and good proposaisnot be
adopted, even when the merits are widely recognized

Few people realize just how many players therererne, many people
want to be involved and how strong “the dead hantdepast” is in

l B protecting the status quo. There is competitiombeh an enormous
number of issues vymg for limited attention anslo@rces and only a limited amount gets done. Paliti
capital erodes very quickly, so there is limiteddito get things done, which is why political leade
focus on their first 100 days in office. For lealtying to establish priorities between competing
demands and deciding where to allocate resoureakjation is extremely difficult. Comparisons mbst
made, but how do you weigh the merits of earlydifobd education against early cancer detection or
salmon?

To illustrate the challenges, Anderson describsdehperience as a former Fisheries Minister, iier
staff advised that management of Prince Edwaradis$dobster fishery was leading to increasing.risk
Catch size restrictions were proposed. But theiognndustry, which relied on smaller lobsters,usd
that the population had not yet collapsed. Thegdcihe important social benefits and undertookngtro
lobbying. But the collapse of East Coast cod sttadmade government wary and Anderson was
supported by the Prime Minister. He made the chgngkich turned out to be a success. Nevertheless,
the stance he had taken was politically risky dmattly later, he lost his Cabinet post.

This story illustrates the strong opposition toraf@among constituencies, even when they end up
benefitting. Those who benefit are often hard emtdy and their voices may not be heard. Policy
decisions create constituencies that make futureypmuch less flexible. Inertia is a major featofehe
public policy process: it is so much easier to adittle to an existing program than to create & pee.

There are major knowledge gaps in salmon managepanicularly in the open ocean, and a great deal
more to be done, Anderson said. Major uncertaimielside the impact of the enormous number of
hatchery-raised fish on wild stocks. Little oceasaarch has been done because it is expensive.
Watershed work appears to have more immediate ingpacpolitical return.
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Looking to the future, he noted a major shift ia fholitical climate towards oceans research, with a
substantial increase in such work beginning. Tw@nfactors will change the policy process in a
fundamental way and offer significant opportunitydo more oceans research.

The first factor relates to the quick reaction ofgrnments to the economic downturn, Anderson said.
The willingness to fund deficits turns on its helael conventional wisdom that has guided policy
selection in recent decades. President Obama’s &hitaff, Rahm Emanuel, has argued that no crisis
should go to waste: It's not enough to just spendey to provide fiscal stimulus — such spendingukho
offer useful value and long-term results. Ocearagsh offers those benefits but the first step imeet

the economic objectives of the Canadian and U.&monents: Can we show that fisheries and oceans
research can quickly lead to achievement of econatimnulus goals? The barriers to ramping up such
work are not that high, Anderson argued. This wogtjuire years of preparation. If we can do it for
Coast Guard vessels, we can also do it for rese@mssels.

The second factor is climate change and the maedaaht shift in interest in this. While hesitatiiog
suggest what specific work was needed, Andersahtkat from a political perspective, the ability of
oceans to handle G@ a very important topic. And any study of climahange and the North Pacific
will inevitably encompass salmon. Indeed, salm@nsarintegral to our identity that that they cosgave
as the poster species for such efforts, just apdler bear has come to symbolize global warmirfgces
in the Arctic.

The economic situation and climate change arentippitant factors to consider, Anderson stressati, an
the research community needs to exploit a currepounity not seen in a very long time. In seekimg
establish such a program, simplicity is a virtuadArson cited the international polar year as aessful
model, with a defined time period and a clear fadougenerate public interest. There is enough
knowledge in this room to put together a proposay quickly, perhaps even before the end of Preside
Obama'’s first 100 days. Anderson closed by urgegigipants to depart from the status quo and to
recognize and seize these opportunities.

Discussion

Q: Would things like basic monitoring, setting upustures to promote adaptive management or marine
use planning be a higher priority or would they talder the same umbrella?

* Anderson: They can all fall under that umbrellaefiéhis an appetite for big ideas, so we can phrase
the work that people are trying to do under theidég.

Q: A major research project is needed, but it winddjood to see something that carries on after the
current crisis. There may also be more tractioi wasearch in the Arctic, if that is to be the last
stronghold. And how do we bring ecology and theiremment above economic priorities in policy
making?

» Anderson: I'm thinking of a broad program, and stiihgs would come out of it, instead of getting
too caught up right now in what has to be done twedecades. The funding will go to roads and
bridges instead if we spend too long discussirang-term problem. This is the way to sell the
concerns in the current context. On how to balawcmomy and ecology, we are moving towards
recognition of those “externalities” in economiklaving a U.S. president who accepts climate
change represents a major change and | think Cami#ldallow the U.S. lead. We need to focus on
the strengths that we have.

Q: The coho crisis was exploited to drive chan§&RA (Canada’s Species at Risk Act) was seen as an
opportunity to drive change, but economic valuentrg everything in its implementation. Is there y wa
to make it a more effective tool to protect salmon?

* Anderson: It took six years to pass SARA and commpses were made. It did provide an opportunity
for stewardship programs and a focus. Althouglo@sdfocus on individual species instead of
ecosystems, it achieved a reasonable amount atdl m@durther strengthened. The dilemma is that
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you have to change public attitudes. There is a long way to go before the public puts forward the right
guestions. ENGOs need to focus more on public education and put less emphasis on lobbying.

Q: There is nothing green in the recent (Canadian) Federal budget, so it's hard to see where we can get
any money. Maybe there is a way to influence the Opposition leader regarding the need to invest in the

Wild Salmon Policy and in changing our management structure, but we’re not seeing any green lights in
Ottawa.

» Anderson: We may have to tie programs to major government objectives instead of arguing about
salmon policy from square one. Show government how it achieves their objectives. And we need to
persuade the public, not just individuals.

* Riddell: What could be more important in the Pacific Northwest than salmon? Separation of salmon
and economics would represent false economy.

Conservation of salmon and creation of Fishery Protected Areas
in Russia

Vladimir Belyaev, Director, Department of Science & Education, Russian Federal Agency for Fisheries

There are many questions for research, including issues like ocean carrying
capacity and problems in the rivers, Belyaev said. The big picture in Russia
looks fine, but there are no protected areas for salmon except the one created
recently, and thus the recent creation of the salmon protected area on the Kol
River is very important.

Six species of salmon migrate in the convention area covered by the NPAFC,
some of which return to Russian rivers. The biodensity, abundance and

number of salmon populations vary significantly across different regions of
Russia’s Far East. Some parts have extensive human influence, some are
doing relatively well, and some, including Chukotka and Kamchatka, are

doing well. The impacts of human activity vary from area to area. In some cases, it's about impacts of
human development and industry, while elsewhere it may be due to commercial fisheries or illegal
poaching (the latter is a great problem that has been solved on the high seas but not in the rivers of
Russia’s Far East). The main challenges include conserving the diversity of salmon, conserving the
number of populations, restoring destroyed river ecosystems and limiting the numbers of artificial
populations and their impacts on wild salmon.Last year, a new law defined a process to create various
categories of protected areas, including fully-protected areas and areas that permit fisheries or fish
farming. Belyaev shared a color-coded map of protected areas in Kamchatka Region, noting that only one
area (marked in yellow on the map) is a protected area dedicated to salmon, even though Kamchatka is
one of the richest regions for a variety of salmon species (Figure 3). A second map showed designhated
hunting grounds on a protected river, and Belyaev noted that interaction between hunting grounds and
protected areas is not contradictory. Our main task is to work on a watershed level to address
conservation, he added, because the entire watershed must be part of a protected area in order to protect
and preserve all spawning grounds and all species of salmon.
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Figure 3. Protected areas in the Kamchatka Region

The Kol River experimental area is an oblast lgwetected area (Russian oblasts are roughly eunt/al
to US states and Canadian provinces), though thesaio make it a federal protected area. Oblast le
protected areas are subject to decisions of tre tmmvernor, but federal protected areas are gedeoy
federal laws, including fisheries laws and protdaeea laws. Lack of financing for regional progetct
areas is a significant problem, whereas federalsaget preferential treatment. So the hope is tertize
Kol River a federally-protected area in order totpct the entire watershed.

The global financial crisis has had a serious ihpacdhe ability to finance science in Russia, &'sd
expected that the U.S. and Canada are facing the shallenges. But if we combine efforts and share
information, Belyaev said, we can all save mondye more protected areas we create where fishing and
human influence are limited, the more we can preseur biodiversity. Kamchatka is now facing
pressures from oil drilling and mining, which caeate issues for the efforts to restore areasatieat
valuable for salmon. We all have to combine fotcesolve the problems we face at the moment.

There has been considerable analysis of the ralgeglby protected areassupporting salmon fisheries,
Belyaev said. But there has been very little stoidyhe role of fisheries reserves in supporting
conservation of biodiversity. This is importantchase fisheries reserves are largely discounted fro
assessments of protected area conservation, yietushy, they do make a contribution. There is some
knowledge of how salmon fishery reserves contrilbaitine exploited species, but the broader
contribution to biodiversity conservation is largehknown. It will also be important to improve ioaial
and international reporting systems to incorporeserves established for salmon fisheries.

Belyaev closed by thanking the Wild Salmon Cerdaying that without their efforts, there would bet
a salmon protected area in Kamchatka today. Thie/slthe important role that NGOs can play when
they go after specific objectives within the Rusdiederation and “put money where their mouth is.”
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Discussion

Q/A: It was clarified that the reference to farngadimon and artificial populations was a reference t
hatcheries. Belyaev said these may be very usefsidme regions where abundance is low, but for
Kamchatka, hatcheries are not useful for consemati

Q: It may be better to create an area of limiteatqmtion that permits some economic activity, gsosgd
to areas that prohibit all activity.

» Belyaev: You should go step by step. A combined arevides a good first step, whereas totally-
closed areas could be too limiting. It's also allelmge to find the right river, as you should cheos
rivers with the least human intervention.

Q: How important is it to protect salmon from exfdton?

» Belyaev: Every year, our scientists calculate tinalper of different salmon populations to give a
forecast for catch. If the fishermen have a quibgy must not catch more than that. The 1990s were
a very hard time for Russia, but now the pressourdlégal fishing has been lowered.

Q: To have protected areas for salmon throughait treshwater and marine ranges would require
cooperation through the NPAFC to achieve the obvjest

» Belyaev: For salmon, it is more important and dffecto protect rivers than create protected areas.

Day 1: Afternoon plenary

Highlights from around the Pacific Rim

Co-chairs: Kate Myers, Vladimir Karpenko, Xan Augerot

Salmonid status in relation to environmental conditions in
Hokkaido, Japan

Mitsuhiro Nagata, East Research Branch, Hokkaido Fish Hatchery

Historical data on run size and hatchery relealsew she status
of Hokkaido chum and stocked juveniles declinediadothe
1950s. Commercial catch peaked at 10 million in1i8&0s
before falling to half of that due to overfishifndgagata
explained. That led to the introduction of hatchemyduction a
century ago but it did not have much impact urdiicheries
started releasing fed fry in the 1970s. After theleases
continued to climb and returns have soared to 6@mi

Pink abundance was low, with odd-year dominanct, tine
1980s. Abundance increased sharply in the 1990slaftdd to
even-year dominance, despite consistent hatchkrgses. This suggests that wild pinks are contrigut
to the returns, he said. In the past few cyclaesptittern of returns has flipped back to odd-year
dominance.

Records for total catch of Pacific salmon sincelt®20s show that abundance of pink, chum and seckey
— the three major species — varies in 50-year sytidas been suggested that these abundance ayele
consistent with climate regime shifts. The peribtiigh abundance for Hokkaido pink and chum since
the 1970s coincides with high abundance of Alasikiohsockeye and pink, so this is believed to be no
just due to hatchery releases but also ocean domslit
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Recent variations in local chum abundance are thagelate to coastal water conditions, Nagaith sa
Japanese chum spend their first spring in coast@na off Japan, moving north to the Okhotsk Sea fo
their first summer and fall and then out into thedtérn Subarctic Gyre for the first winter. Thely al
spend the next few years in summer feeding groimtie Bering Sea and overwintering in the Gulf of
Alaska, before returning to their natal streame®$cept for their early life and homing period, Jegxe
chum all have the same migration pattern.

Since the early 1990s, return rates of Honshu arédchum have declined markedly, while those for
Hokkaido chum have increased. Honshu and Korea @hrerstrongly negatively affected by the
Tsushima warm current, which could be getting wardue to global warming effects. For Hokkaido
chum, recent return rates for systems in the Okhees and Nemura Strait were higher than in th€©4,98
while returns to systems linked to the Japan Sea wery low.

2005 2050 2095

i I July i j

i l ! August i i

i I September i i
Figure 4. Predicted effect of global warming on chum salmodistribution (Kaeriyama, 2008)

i October i

Why such a difference? It is known that high mditadccurs in coastal waters during the early n&rin
stages, Nagata said, so this prompted an invesiigi@ioking at spatial distribution of chum juvessland
growth patterns in relation to sea surface tempegatigh abundance was found in waters between 8°
and 13° C. In cool years (below 8° C), most jusenikere found in freshwater and near shore. Jwgenil
grew faster in the warm years and were able taedsspfurther offshore. It is thought that this satawv
temperature-dependent effect on distribution pastenay have affected mortality. A comparison to
return rates showed that when these coastal wateched 8° C earlier in the year, chum salmon airvi
was higher. It was also found that in recent ydars,critical temperature was being reached earliéhe
season, a pattern that might be due to global wayniowever, projections of future impacts of globa
warming suggest that the area of optimal tempegdtaurchum in the Okhotsk Sea will decrease
significantly by 2050 and be all but gone by 20B&(re 4).

Meanwhile, masu (cherry) salmon, which are foungtigan northern Japan, have seen a steady decline
in abundance in recent decades, despite more npteheases. This species has a very differentiitde
from pink and chum. There are two types, one otWispends two years in fresh water and is thus more
vulnerable to freshwater impacts such as habisst dmd impacts of hatchery activity. Fortunatedy, h
noted, wild masu still exist because they inhalbitost all streams around Hokkaido, and adults arg v
difficult to catch by weir. Masu favor spawningthie upper reaches of rivers and tributaries.
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In summary, Nagata, said, Hokkaido pink and chum have seen higher abundances in recent years, due to
favorable ocean conditions and hatchery programs, apart from the recent problems for chum that rear in
the Japan Sea and southern Pacific Ocean. However, global warming poses future threats, even for those
that rear in the Okhotsk Sea. Hatchery programs alone cannot drive recovery of masu salmon, due to
deterioration of freshwater habitat and immature hatchery techniques. Thus more urgent attention is
needed to conserve wild salmon, which have greater biodiversity, and to restore freshwater environments.

Status review of chum salmon in Korea

Sukyung Kang, Korea National Fisheries Research & Development Institute

Korea has only two species of salmon (chum and masu) and is at the southern
range of salmon distribution. Korea began chum enhancement in 1967, Kang
noted, and hatcheries have become more active since 1984. The Yeongdong
Inland Fisheries Research Institute is responsible for 60 to 70 percent of total
Korean chum releases from three main hatcheries, as well as adult catches.

Returns since the 1970s show a marked increase starting in 1991, then a drastic
drop in 2000. The return rate was about 0.4% in the 1980s, but increased to over
1% during most of the 1990s, until a sudden drop to 0.1% in 1997, which is
thought to be due to the strong EI Nino.

Mean sea surface temperature in Korea’s coastal waters in 2004 was two degrees higher than in 1981
(Figure 5). Water temperature has significantly increased at all levels of the water column, and in all
areas, particularly to the south of the Korean peninsula. Pink salmon catch in Alaska coincides with air
temperature at Kodiak. Pink salmon catch in North Korea over the same period reflected this same
pattern, she said, indicating an effect of global climate change.

A key factor in improving the condition of salmon stocks is increasing the return rate. Anomalies in the
return rate and in sea surface temperature in coastal areas appear to have an inverse relationship. Warmer
waters in April when the juveniles migrate to the ocean appear to have affected the return rate of hatchery
chum salmon. A comparison of return rates by hatchery showed all three were down in 1997 due to the El
Nino. The most profound drop has been for Uljin hatchery, the most southerly of the three. The hatcheries
can't release salmon any earlier, because the rivers are still too cold.
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Figure 5. Mean sea surface temperature around the Korean Peninsula in August of 1981 (left) versus 2004
(right).
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Summarizing, Kang noted that Korea’'s hatchery program has sought to improve the condition of chum
salmon stocks for the past 40 years. Recently, the return rates of chum to Korean waters were seriously
reduced from 1.5% in the 1990s to around 0.5 % in the 2000s. Future climate change is expected to
reduce production of chum salmon in Korea.

Climate change & Pacific salmon catch dynamics in Russia: do
trends cross a ridge?

Vladimir Radchenko, Sakhalin Research Institute of Fisheries and Oceanography
-

This presentation offers a more optimistic view, Radchenko said,
reviewing a graph of rising Pacific salmon catches for Russia over recent
decades. Most of the increase has been due to increasing abundance of
Russian pink salmon, although chum and sockeye abundance is also
growing. However, pink catch dropped significantly in 2008, following
historic catches in previous years: the 2006 pink catch for Aniva Bay at the
southern tip of Sakhalin Island was 5.5 times the historical high recorded
in 1994 and represented an extraordinary return rate of 20%.

The chum catch from most regions also increased in the last decade. In
contrast to pinks, chum increases have accelerated in the past two years,
reaching more than 60,000 metric tons in 2008. Sockeye harvests have also continued to grow.

It is believed that environmental factors, not management, are the driving forces behind these changes.
Increases in ocean heat content since the 1960s correlated with the increases in Russian pink salmon
catch, but both trends have turned down since 2007. Cyclic fluctuations of total Pacific salmon production
have been shown to correlate with changes in the PDO. Alternating shifts between warm and cold
atmospheric processes also influence local conditions in the Bering Sea and the Sea of Okhotsk, and those
reflect a cooler period in the past two years. Analyses have also shown that pink salmon harvest trends
correlate with cyclical changes in the solar activity index, and the inception of a new cycle in 2008 bodes
well for pink abundance in coming years.

Russian hatchery releases of Pacific salmon have climbed over the past decade (Figure 6) and are
expected to continue growing. Pink salmon juvenile abundance estimates in the western Bering Sea,
based on pelagic trawl surveys in fall 2008, estimated a total abundance 1.3 billion fish vs. a previous
high of 0.6 billion.

Notable changes of Pacific salmon stock conditions and their harvest remain predictable, he concluded,
but these could be supported by the rapidly-developing hatchery program, habitat conservation measures
and realization of the natural potential of Pacific salmon populations.
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Figure 6. Pacific salmon fry released by Russia from 1997-2007, in thousands of fish

Alaska’s salmon management: 50 years of sustainability

John Hilsinger, Alaska Department of Fish & Game

The concept of sustained yield is written into the Alaskan constitution.
Knowledgeable local managers manage runs in season and have authority to
open and close fisheries, Hilsinger explained. Escapement goals and other
management objectives are set to sustain yield over the long term and
managers have been relatively immune to political intervention. A key aspect
of the regime is the role of the Alaska Board of Fisheries, a lay board that sets
fishing seasons, harvest guidelines, methods, regulatory plans, management
policy and allocation decisions.

Alaska has policies that guide management of mixed stock fisheries,

sustainable salmon fisheries and establishment of spawning escapement goals.
Salmon fishery management plans are developed that can be very specific. Three types of escapement
goals are used: biological goals based on maximum sustainable yield (MSY); sustainable goals based on
indices or estimates where there is less data; and optimal goals that balance biological and allocation
factors. Monitoring is done through aerial surveys, weirs, mark recapture and other programs (Figure 7).
These provide information used on a daily basis to open and close fisheries. Between 2001 and 2007, the
average number of goals that were not met was 14%. On average, 38% of goals were met and 48%
exceeded.
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Figure 7. Salmon monitoring techniques

Overall, Alaska has seen exceptional salmon runs since the 1970s, Hilsinger said, though this is not just
due to good management. Elimination of high seas catches, good environmental conditions and diligence
in protecting habitat have combined to protect runs. Commercial harvest values for all salmon species
combined peaked in 1980 at over $700 million, with recent catches numbering close to 220 million fish.

Production is augmented with large hatchery production, he noted. About 95 percent of the sockeye catch
consists of wild fish, mostly from Bristol Bay. Returns declined in the early 2000s but have since rebuilt

and remained stable in recent years. Chum has also been bolstered by hatchery production in recent years.
Coho were very strong in the mid 1980s and early 1990s and have stabilized since then. Chinook have not
increased, and there have been some very poor runs in western Alaska in recent years. More chinook are
now being allocated to recreational fisheries.

Future challenges include increasing management complexity, with more in-season monitoring, genetic
stock identification, etc. Increasing variability in timing and run size in many runs, which is at least partly
attributable to climate change, has also increased the difficulty of assessing runs in season. Other
challenges include dealing with assessment and certification of sustainability, hatchery and wild stock
issues (especially in Prince William Sound) and high interest in resource development (mining, hydro,
coal), which will pose real challenges for protecting fishery resources.

Canadian highlights - Pacific salmon

James Irvine, Fisheries and Oceans Canada, Pacific Biological Station

The types of data used to assess the status of salmon stocks includes
distribution and abundance data, such as catch and spawner escapement,
and data on survival or recruits per spawner. Irvine noted that status can be
assessed at various scales: by species, by large geographic areas, by stock
groupings (fishery management units), or by conservation units (CUs)
defined under Canada’s new Wild Salmon Policy (WSP). Canada currently
does an acceptable job at the first three levels, but the future calls for
s assessment at the level of over 400 distinct salmon groups or CUs. Under

the WSP, Canada is attempting to assess and categorize the biological status

(not MSY) of each CU, using a rating system based on three levels (zones)
denoting spawning abundance and distribution, separated by upper and lower benchmarks (Figure 8).

Canadian commercial catch data for all species of Pacific salmon show that 2008 was the lowest year on
record in Canadian history. Catch data for sockeye alone show a similar pattern. These data show low
catches during the most recent climate regime, odd/even year patterns reflective of pink returns and a
general decline for all species in recent years. Catch data can indicate what's happening at the species
level, but for smaller stock groupings or CUs, finer-level information on abundance, distribution or
survival is needed.
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Figure 8. Rating system from Canada’s 2005 Wild Saon Policy

Assessment of sockeye stock groups (the 29 populgtoupings used currently will expand to over 200
under the WSP) shows a great deal of variabilitstittus, even within a single watershed. Similar
analysis for 19 coho stock aggregates shows tbeksin southern British Columbia and Georgia $trai
are not doing well, Irvine noted, while stocks orthern BC are more mixed. Pinks seem to be doing
better than other species, though there is a lohoértainty due to data gaps. Chum are doingvelgt
well. A number of chinook stock aggregates in thasEr are doing poorly, though summer-types are
doing exceptionally well, so there is consideratalgability even within one watershed. The same red
amber-green method of categorizing stock statassused to denote the overall status of eachespec
(Figure 9).
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Figure 9. Biological status of 93 stock groupingsnder Canada’s WSP

Unusual climate conditions can help managers terstand, and in some cases, anticipate changes in
stock status, Irvine said. Canada is shifting tassessment approach that includes a suite of enarin
indicators as predictors of marine survival. An@adrState of the Ocean report pulls together fished
oceanographic information from a number of soutcgwovide a categorical rating for each marine
indicator linked to smolt years. He provided exags@howing that smolts going to sea in spring 2000
faced all good indicators. For 2005, all but ordidator suggested poor marine conditions. Since, the
it's been a mixed bag, Irvine added, and it's Heachow to interpret that.
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Returns for most smolts that went to sea in 2005 reflected poor marine survival, consistent with the poor
indicators. In contrast to other species, however, chum did not seem to be affected. Subsequent analysis to
determine the cause of this widespread collapse revealed chlorophyll anomalies for April to June 2005
compared to previous years. Levels were much lower than average for the west coast of Vancouver Island
and Juan de Fuca Strait, but much higher than usual for the Strait of Georgia. Managers are now trying to
incorporate this sort of information into pre-season planning to produce better forecasts, although many
guestions remain, such as why chum did better in 2005.

Irvine summarized, noting that status indicators are scale-dependent. Catch data show that overall status
of Canadian salmon is poor, but finer-level information shows much variability in status within areas and
species. Needs for the future include more ecosystem studies, studies that focus on identifying marine
mortality and whole-life studies that help distinguish between mortality that occurs in freshwater and
marine systems. Canada’s new Wild Salmon Policy recognizes that diversity is key to allowing salmon to
adapt and thus seeks to conserve diversity within individual populations, habitat and ecosystems.

Salmon & climate in the western US: recent highlights

Tim Beechie, National Oceanic and Atmospheric Administration, Northwest Fisheries Science Center

The story of an Oregon lake where sockeye were extirpated due to dam construction reflects the wider
story of salmon in the western U.S., Beechie said. Much human impact and change have occurred, with
most populations at 10 percent or less of their historical levels, plus a large number of extirpated
populations. The sudden disappearance of chinook in the Sacramento River in 2008 also reflects these
challenges. Chinook runs in the Sacramento and Columbia had been going up and then both recently
declined. The Sacramento runs declined precipitously, while Columbia
sockeye abundance continues to fluctuate.

Around the Pacific Rim, everything is getting wetter except the western U.S.,
which is seeing a drying trend, with longer fire seasons and more area burned
in fires since the 1990s. This is not just climate change, Beechie noted, but
also partly due to a legacy of forest management practices (a strong fire
suppression mandate that created heavy fuel loads). This results in more and
larger fires and more frequent landslides and sedimentation (Figure 10).

A suite of ocean indicators shows conditions mostly in the red in 1998,
improving between 1999 and 2002, and then back to increasingly unfavorable conditions between 2003
and 2005, followed by another flip to favorable indicators in 2007 and 2008. So conditions have been
changing rapidly, though it's not clear why.

Figure 10. Effects of large, widespread forest fires

At the policy level, two important developments relating to the Endangered Species Act (ESA) have
brought to a head many of the conflicts over how to manage rivers and water for salmon. In the
Columbia, a decade-long conflict over whether to take out dams or restore habitat in other ways was
resolved when Native American tribes agreed to suspend legal action and the Bonneville Power
Administration in return agreed to spend $900 million on salmon habitat restoration. The other
development related to hatchery/wild fish policy, when the federal court overturned an earlier decision
that hatchery fish should be included in evaluating population status.
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In summary, Beechie concluded, past land and water management constrains salmon resilience in the
western U.S.. So many life history options have been removed, and when salmon face climate change
challenges, they're very poorly situated to accommodate new disturbances. Competing needs for water
also force political compromises in salmon management. For the future, methods must be found to
increase salmon resilience to climate change, giving them a greater ability to cope and adapt when
negative impacts occur. A key question is: When is it time to say “enough is enough,” in terms of
investing money in small individual salmon populations that are nearly extirpated? We haven't had to
deal with that question yet, Beechie noted, but we see it coming down the road.

Managing, restoring & conserving salmonids: southern Pacific
Northwest & northern California

Frank Lake, US Forest Service

One of the main species of concern is coho, Lake noted, with stocks in southern
Oregon and northern California generally at or less than about 10 percent of
levels 100 years ago. Coho are threatened by modification to habitat from a wide
range of factors, including agriculture, mining, dams, forestry, roads, water
quality, diseases tied to water temperature and hatchery issues. Chinook face
similar threats. Dams have blocked spring chinook, once one of the largest runs
on the Klamath River, from access to most of their historic habitat. Hatchery
production poses challenges from mixed-stock fisheries. Threats to remnant wild
populations include in-river migration conditions, mining and habitat
modification, harvest, poaching, wild fires and invasive weeds. Summer
steelhead is proposed for a threatened listing and faces threats similar to coho and chinook. The tribal
perspective is that the whole ecology, including other species, should be protected.

Climate change implications include hydrology changes, less snowpack, higher winter temperatures and a
longer wildfire season, he added. Long-term effects of more wildfires are not well understood, but fires

are expected to increase, with direct and indirect impacts on salmon habitat. This will require more sub-
basin planning and research to link impacts to habitat and populations.

Monitoring and research efforts that guide restoration and conservation include harvest management and
monitoring of escapement, spawning success and out-migration, Lake said. This work feeds into other
studies, such as research on thermal refugia and on disease and density. An example is research linking
coho life history, migration, thermal refugia and wildfire research (Figure 11). Additional research
includes flow and temperature modeling (comparing situations with and without dams, looking at the
benefits of higher levels of cold water to fish downstream, etc), juvenile and adult dive surveys and work
on river geomorphology and flow conditions.

Is multiparty restoration and monitoring working? Efforts have included road decommissioning, fish
passage enhancement, stream flow management, entrapment prevention, riparian improvement and post-
fire repair work. One of the largest political issues is dam removal, which involves political, social and
ecological tradeoffs. The recent Klamath River Basin Restoration Agreement, whose parties include
federal, state, county, tribal, agricultural-industry and community organizations, is expected to result in
major, basin-wide funding to remove four dams and undertake restoration, including work to improve
water flows and quality.
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Movement of juvenile coho within the mainstem river corridor
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Figure 11. A schematic linking coho life history migration, thermal refugia, and wildfire research

Summarizing, Lake noted that coho, chinook and steelhead continue to decline, though it’s hard to
guantify declines because abundance has not been systematically monitored throughout the basin. Other
species important to tribal culture are also declining or extirpated from historic habitats that are linked to
salmon. Climate change is supported by fire frequency and intensity data but effects on salmon are not
well understood. The Klamath River Basin Agreement and all the collaborative research that has led to it
hopefully represent a turning point in the fate of this salmon ecosystem.

NPAFC role in conservation & protection of Pacific salmon

Vladimir Fedorenko, North Pacific Anadromous Fish Commission

7 The NPAFC was established in 1993 by Canada, Japan, Korea, Russia
and the United States. It is based on recognition of several issues: that
anadromous stocks intermingle extensively during their high-seas
migration; that the states of origin have primary responsibility for such
stocks; that fisheries should only occur within 200-mile coastal zones;
and that member states invest and forego economic opportunity to
establish favorable conditions to conserve and manage stocks.

The Convention covers a huge area of the North Pacific and encompasses
seven species, Fedorenko explained. Total North Pacific Rim salmon
catch is about one million metric tons, with a gross value of more than $1
billion annually. Approximately five billion juvenile hatchery salmon are released per year to augment
natural salmon runs. Total annual commercial catch of Pacific salmon has grown steadily since 1972. In
2007 it reached a historic high, representing more than three times the tonnage caught in 1972.
Comparison of catch composition over time shows that pink salmon is the most abundant species,
followed by chum and then sockeye. Coho and chinook have declined as a proportion of overall catch,
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while pink has increased. Comparison of annual ceroral catch by country since 1972 shows a bright
picture for Alaska, Japan and Russia, but not foma@a and the southern U.S.(Figure 12).
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Figure 12. Annual commercial catch of Pacific salon (in thousand tons) by region, 1972-2007

The NPAFC has two mandates: research and enfor¢ef@Committee on Scientific Research and
Statistics has several working groups that managgrams on stock assessment, salmon marking, stock
identification, salmon tagging, and the Bering-Alan Salmon International Survey (BASIS). BASIS is

a new coordinated program of cooperative resedacted in 2002 to clarify the mechanisms of

biological response by salmon to the conditionsedwby climate changes.

The first phase of research (2002-06) has justtigd and preliminary results include the following:

* The Bering Sea ecosystem is influenced by atmogpprrcesses that affect primary and secondary
productivity.

* In warm years, abundance of salmon is higher iregilons of the Bering Sea, migration pathways
shift, and salmon are distributed further north

» The Bering Sea does not appear to be at or neaathgng capacity, despite high abundance of
salmon during BASIS Phase 1.

Future international research includes an inteonatistrategic research plan that the NPAFC'’s liemo
research and monitoring project team is developaity funding from the Moore Foundation, to better
understand climate and marine ecosystem mechaitisindetermine salmon production. BASIS (Phase
1) will also be resumed for further monitoringtime Bering Sea, Fedorenko noted. Future internaltion
research will also focus on critical periods ofaeesalmon life history, such as early ocean life: dne
overwinter period in the North Pacific Ocean.

The other key activity for NPAFC is enforcement.gdienforcement operations are conducted on the
high seas with the support of multiple agenciemftbe five countries. Surface vessels, aircraft,
helicopters and satellites are used to prevemallbigh-seas fisheries for salmon (Figure 13)c&in
1993, this resulted in detection of 41 vesselgriiffishing for salmon, of which 16 were apprehashd
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Figure 13. Enforcement vessels of the NPAFC

In conclusion, Fedorenko said, the Conventionlier€onservation of Anadromous Stocks in the North
Pacific Ocean established a comprehensive intemaltregime for salmon conservation in the North
Pacific. This includes prohibition of directed fisp for anadromous fish in the Convention area. The
NPAFC promotes salmon conservation in the Northfleaand adjacent seas and serves as a forum for
cooperation and coordination of enforcement andareh. The Commission’s strength lies in the shared
purpose and active efforts of the parties to coresand sustainably utilize salmon resources, ahast
become a model of positive and successful inteynaticooperation.

Open Discussion

Q: It's a surprise to learn of increasing varidhiln run size and timing, which makes it diffictdt open
and close fisheries by traditional rules. Are ottmuntries seeing this and if so how are they agdin

» Hilsinger: For the large sockeye run in Alaska’spgpCook Inlet, the last seven years have included
two of the earliest runs on record, two of thedagnd three within the normal range.

» Lake: Challenges have included conflicts over hstrvelated to closure of offshore ocean fisheries
and opening of tribal fisheries.

» Irvine: We're seeing variability at various levells.2008, the Columbia did very well, the Fraset di
poorly, and systems further north did well. Withireas, there is also evidence of more variability i
survival within and across species. Shifts in tignimclude runs entering the Fraser much earlier and
suffering high mortality. There has been some @stng recent work in genomics, in which
scientists can now tell if an individual fish sdetpout in the ocean is more or less likely to hatld
the mouth of the Fraser instead of migrating upstrearly.

* Radchenko: Most of the changes that occurred &eat (2008) were positive. As with the
Commission’s efforts, positive changes in managerman contribute to positive catches. There are
interesting processes with natural stocks, inclgighimks, and there have been management
improvements in Russia.

» Kang: Run timing of chum salmon in Korea is gett@aglier. Peak run time in the 1980s was mid-
November; now it's late October. It has become abesa weeks earlier in the last 20 years.
Managers have changed the fishing season in responisis.

* Nagata: Chum salmon management in Japan is esttlisrough a bottom-up process. Recently
chum salmon abundance was not so good and it ifasilfito meet hatchery escapement goals.

Q: How big a problem is disease in southern U.8o@nd chinook? Is it affecting juveniles?
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» Lake: Disease outbreaks have been associatedowmitiidws and warm temperatures in-river that
primarily affect adult fish. There are others thHect juveniles. Some are temperature-dependent.
But as fish crowd together in refugia, density def@nce effects may contribute to transmission to
other adults or juveniles.

» Hilsinger: Alaska has had problems with disease. It makes the fish inedible but does ppé¢ar to
affect spawning. Monitoring continues, to try ldaghmore, but it doesn’t appear to affect stock
status.

Q: Explain the conclusion about the Bering Seabedrtg near carrying capacity. How much confidence
is there that this will be true for future carryiogpacity, given climate change?

» Fedorenko: Those are just preliminary conclusiédnigulletin is being prepared for publication and
conclusions of Phase 1 BASIS research are stitighfénalized.

Q: The BASIS study included two points of view thagre diametrically opposed. The situation in the
Bering Sea is very peculiar. If you look at theaxsand American sides of production, you get twy ve
different results. It could be a record level om side and on the opposite (Alaskan) side you chaice
a below normal return. There will be a poster pnes@n on this. Perhaps for the first time ever,
Kamchatka will get half of the Alaska catch. Butrgang capacity of the Bering Sea is a tremendous
enigma. It is good to note that these data are pealyminary and that we need to study more.

* Radchenko: | support the optimistic view of Berega carrying capacity. Recent discoveries include
the very wide distribution of pink salmon along tteast in the summer months. As presented earlier,
there was also the record abundance revealed suthiey of pinks that will migrate this year. Inhi
carrying capacity of the Bering Sea is growing raowl that this is the main feeding area for all
common Pacific salmon species.

Q: In talking about ocean predictors, has constaerdeen given to factors besides temperaturdy asc
spawning success and health of forage fish andrfaat the near-shore environment like eelgrass?

» Beechie: There have been efforts to understand sbth@se components in Puget Sound, and the
level of effect on chinook from year to year. Fastfound to be important in freshwater include floo
frequency, which affects survival of eggs in graWith the near-shore stage, we're not sure how to
relate the ecosystem to survival, though we do kit@gsvan important life stage. We haven't looked
at forage fish populations, but freshwater andsbare habitat factors provide pretty good indicato
of returns, so we know they’re important.

» Irvine: A Canadian group meets once a year totpgkther all the information available on forage
fish, ocean indicators, etc. We're trying to doeditéx job of forecasting survival, but it's a cleaije
because climate change can create situations eutsd-ange of known experience. Our annual State
of the Ocean report includes information on foragle, salmon survival and other indicators.

* Lake: Informal stomach analysis can show which g@scies salmon are eating. We encourage
managers to work with indigenous communities te tatvantage of that indigenous knowledge.

* Nagata: | will share actual examples from HokkaMiarm and cold currents intermingle in offshore
feeding grounds. The cold currents have very Ifithakton. In some years it's too cold and juvesile
can't distribute further away from the shore. Grovg affected by water temperature, but it's
complicated. However, warm and cold currents caesely affect prey supply.

Q: Has anyone looked at the possibility of speaing rivers like the Mackenzie? If salmon abandon
southern rivers, would federal legislation stilbfgct those rivers?

* Irvine: | just wrote a report on salmon in the Mackie basin that concluded chum are the only natal
species there, although all five species have fimerd. There have been episodic events of several
hundred to a thousand sockeye, and coho and chimoaksimilarly been reported. Pinks may be in
the process of establishing, but the main limifimgtor is marine winter conditions. There is sillot

29



State of the Salmon - 2009 Conference: Bringing the Future into Focus
February 2 - 5,2009 « Vancouver, BC « Proceedings

of sea ice and the young would have to be dowi@@n2eters’ depth to survive. There are other ways
that they could persist — perhaps by going outhéoBering Sea. We're likely to see an expansion of
salmon in the Arctic but it's still a long way twisn, especially for pinks that only have 18 moriths
the marine environment. Perhaps it will happen laska and Russia

Hilsinger: We're looking at Alaska’s North Slope eVére seeking funding to do work in 2009 -2010
and should soon have information on species abuwedamd distribution.

Beechie: Regarding protection for rivers in thetBetn range, when a population is listed under the
Endangered Species Act, it is only listed in iterent range. Historical habitats don’t receive
protection. We haven't had to grapple yet withgliestion of what happens when they no longer
exist in a river. It's hard to tell when they’re lamger present, and it would have to be a policy
decision to state that they're gone.

Q: Given the increasing challenge of making forecdae to increasing variability in abundance amd r
timing, what has been the experience in convinbenyesters to lower their expectations regardirg th
ability to provide certainty?

Irvine: The lousy forecasts themselves are prettywincing. Forecasts should be more categorical
than numerical. It must be recognized that in tinie of greater uncertainty there are limits to our
ability to generate forecasts.

Radchenko: In Russia, fishery management is basg@desseason forecasts. In the last few years, the
forecast is translated to TAC (total allowable batend that in turn is broken into distributed qsot
Sometimes we need to develop additional in-seas@tdsts. Of course we know there are some
unformalized factors. We have had some successdmisome failures in forecasting fluctuations in
the coefficient of return with changing periods206 we predicted a 1.5 increase in abundance but
it actually increased by five times.

Nagata: For Hokkaido chum we are not forecastirld wins, just hatchery returns. We try to gather
daily catch data quickly and compare it to the ¢ast. Depending on the outcome, we may urge
fishermen to voluntarily curtail catch if the retsuhre not good. Some experienced fishermen would
not catch the fish that we rely on for reproductioat when returns are too low, we must ask
fishermen to use voluntary restraint.

Hilsinger: Alaska uses a variety of forecasts, sbased on spawner recruit models, which work with
varying degrees of success. In Bristol Bay, thieiffig industry also hires an expert to do a forecast
We may start the fishery based on the forecasta®sbon as we get enough in-season information,
we manage according to that. The forecast is maimhanning tool that helps industry decide how
much they should gear up. We've improved the acgyush forecasting in recent years, but since
we’'re relying on historical data, changing pattenils pose challenges.

Q: Clearly, climate change is not a good things@mon. What can the five countries do in terms of
disincentives (e.g. carbon tax)?

Irvine: We're not experts in that area. We neegrtivide advice to resource users on how to adapt to
the future. It's not all bad. Some elements ofeheironment will benefit. The other thing is to
conserve diversity, which is why we’re startingnanage at the CU level, and also to protect habitat
diversity.

Fedorenko: The five countries are doing much sifiemesearch. One of the new projects is a long-
term monitoring project. We don't lack ideas; what lack is funding to conduct studies. For
example, BASIS Phase Il is delayed due to insficfunds.

Q: With five billion hatchery fish being releaseda the North Pacific annually, how does this dftee
ability of wild salmon to adapt and survive?
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» Hilsinger: It's been a pretty significant issueAlaska. Are poor chum runs related to hatchery
production? One of the things lacking is betteoinfation on where those fish are in the ocean.
Without that, you can potentially take actions ttha’t solve the problem but that come at a cost.

» Irvine: The impact of hatcheries on wild fish isery complex issue. It depends on the purpose of
hatcheries: Is it to produce fish for conservatofior harvest, for public education or for
employment? It gets into social as well as sci@nissues. The jury is out as to whether density-
dependent effects are occurring out in the NorttiflfaAsian scientists have one perspective, and
North American scientists have another.

Day 1: Concluding comments

Vladimir Karpenko, KamchatNIRO

These forums are usually convened in responsetigia, Karpenko said. But there is no obviousigris
nothing is about to blow up. It has taken many géar humans to start thinking about helping Mother
Nature. So I'm happy that we are here and havirggdialogue, not just because we’re afraid of ctama
change or of having salmon for our dinner plates.révhere to talk because we seek sustainabiliy. W
don’t want future generations to be robbed of wirathave.

The first few presentations were worrying, he addelbn’t want this for my future. This is the firday

of our conference and I'm very happy that we arekimg from the ground up. We have started off by
explaining what is happening in our countries aisguksing what can be done to improve things, ngpvin
forward very cautiously and responsibly for theesakthe future. Tomorrow we will provide a more
detailed picture. Our employer is salmon, whichiara bind. There is not much we can do about ¢éma
change. But we can address the human factor rdt'about trying to coerce nature but about what we
can do ourselves.

Forty years ago we used to know more, but notécstime extent. Human territories have been
depopulated, with people moving to cities. I'm algarking with the Bering project and | used to meet
with locals and ask about how it was in the pastgared to now. For example, the structure of catahe
western Alaska has changed. We're at the pointewwerneed to think of strategic efforts, and tecdni
issues will follow. We're not at the point that weed to think about details. We need to think abowt
best to conserve salmon for the children.

Karpenko closed by wishing success for the conteremd for all participants in their endeavors.
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Day 2: Opening remarks

Rich Lincoln, State of the Salmon

Recapping the previous day’s discussion, Lincolietidhe morning keynotes offered important but
sobering messages about various disconnects: ¢eosysith economics, loss of ecosystem resilience,
accidents waiting to happen and ocean acidificaBut it was a call to action, he stressed, despée
sobering message. We should take advantage afdhéring time to experiment, to implement
monitoring strategies, to recognize the opportasithat crises bring, and acknowledge successhsasuc
the development of protected areas in Russia. Tiseeason to be hopeful if we rise to the creative
challenges. That's why we're here: to share creajpproaches in an uncertain environment.

Later we heard highlights from around the PacifimR.incoln continued, including climate effects at
different spatial scales. These vary in surprisuags, in some cases offering a hopeful currentipect
They are not uniform across the landscape. Thisligtgts the need to increase salmon resilience — to
protect biodiversity by conserving wild stocks drabitat. The audience discussion started to ptuode t
response needed and it was noted that we have trn® aays to explore strategies.

Reviewing the Day 2 agenda, Lincoln challengedig@pents to engage in more active dialogue regardin
solutions to the challenges.

Morning plenary

Conservation principles and their integration

Rich Carmichael & Mark Trenholm, plenary co-chairs

Principles for proactive conservation of aquatic resources

Jack Williams, Trout Unlimited

In the freshwater realm, much is known about caagealmon decline,
Williams said, but there is a sense that scienmeeals not the answer.
Why hasn’t more progress been made in restorab@spite significant
investment in scientific knowledge and strong lamech of the
remaining resources remain threatened.

Bigger things are going on. We have an environnmenisis because we

have consented to an economy in which by the siagtie of living we

| are destroying the natural world. Can we have stée salmon without

| a broader sustainable lifestyle? The predictedéuttay not be kind to
salmon: there will be more people, more demandgsources and a

series of new threats linked to climate changeli&¥s proposed six principles to respond to these

challenges:

1. ‘The first rule of intelligent tinkering is to saad the pieces* Aldo Leopold The Pacific
Northwest and California have already lost 29%abfn®n populations, 27% of genetic diversity,
15% of life history diversity and 33% of ecologisglatial diversity. Research in Bristol Bay has
highlighted the importance of bio-complexity in mi@ining aggregates of stocks.

2. Protect and secure salmon strongholds: key quesitiatude how to select and connect a
network of salmon strongholds and how to managefamai them.

3. Protect-reconnect-restore (Figure 14: Take a wagerscale approach to restoration. Protect the
headwaters, reconnect headwaters to the mid-stdmreatore lower plains most degraded by
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agriculture and urban development.

- /[ Protect

Figure 14 Watershed —scale approach to restoration

4. Be proactive about major salmon stressors, inctugioreased human population and footprint,
climate change and related impacts such as exmitiess. Action can be taken now to make
ecosystems more resilient: restore riparian systerdsetter manage roads and stream crossings,

for example.

5. Manage in an ecosystem context: a managementggtridiat relies on artificial propagation
without addressing causes of decline is not facéadjty. The 1998 Snake River Review found
hatcheries alone can't solve the problem. How cameform hatchery management to better
support wild stocks?

6. Improve monitoring and evaluation: key factors irtld cross-boundary cooperation, long-term
data sets and being able to distinguish oceartigaese and freshwater responses.

It's also important to consider how you do this kddilliams stressed. Solve for pattern by addregsi
primary stressors, not just the symptoms, by waykioross multiple scales and boundaries and bygayi
attention to context. He quoted Wendell Berry, vsha “the whole problem must be solved, not just
some handily identifiable aspect of it.’

Williams also stressed the need to create an fthgalmon restoration by tackling broader issuehsas
economic models, sustainable lifestyles and thd teeéoster a land ethic. Quoting Leopold again, he
said a land ethic changes man “from conqueror@fahd-community to plain member and citizen of it.
It implies respect for his fellow-members, and atsspect for the community as such.”

How do we change public values? The public mustdminced of the need to save salmon, he said, not
just for the sake of salmon, but for the sake sfrgpourselves.
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Discussion

Q: In monitoring and trying to separate the diffénghases, we also need to understand how theetiffe
phases connect.

e Williams: Agreed.

Q: It's important to also talk about the largetuiss — the externalities. Often there is not mucltaredo
to address them, but it's worth spending time anlénger issues as well and paying attention to
population and climate change as a result of oepuation.

»  Williams: We can spend more time on these things.sbuld be working now to prepare and plan
communities to meet future challenges.

Q: I come from the headwaters of the Yukon, whiesfish can’t reach the headwaters. Everyone needs
to get together, including scientists and nativepte, and we need to use traditional knowledge.

*  Williams: Agreed

» Carmichael: We need to think of addressing cha#lerand survival across the whole cycle, not just
in small pieces.

Fishery selection: size, age and timing of migration

Tom Quinn, University of Washington

Studies have shown the potential for evolutiond@nge as a result of
harvest, Quinn said. These changes don't just igffeenotypes but also
genetic make-up.

Ricker pointed out years ago that fishing couldseatwends for declines in
body size. Recent research on gillnet fisherieBristol Bay showed that, in
most years, the fish caught were longer than tkesaping to spawn,
especially females. The nets were not very sizectige for males and
while smaller females were safer, the very lar§isstwere not the most
vulnerable. Exploitation rates have increased énNlishagak district as
run-size has gone up. Fisheries have also bec@seailee-selective than
they used to be, due to a combination of factong. fisheries operate on a population complex
(aggregate), Quinn explained, and since lengthaaiinty varies between populations, the exploitatio
rate for each population therefore also differs.

The evolutionary effects of fishery selection ong#h at age are mitigated by opposing natural 8etec
and strong environmental influences. But fishingl# often selective for migration timing and ttnest
is under strong genetic control.

Conservation efforts (i.e. allowing only limitedlfing until the run shows its true size and thesi$ing
effort on the late part of the run) can make figfeselective with respect to timing. Comparingbat
data for 1997 to 2003 against run timing showedt dbaut 80 percent of exploitation happened on the
back end of the run. Run-timing data also showrtins are shifting their migration timing and annigi
earlier, as would be predicted from selectivelifig the later part of the run. There are two fduesi
mechanisms for the change in migration timing, beed. Higher exploitation later in the run may reglu
populations that arrive later, or it may selectjvedmove late-migrating individuals from each
population.

While Bristol Bay sockeye are known for their coegsed, unimodal run timing, some systems do have
bimodal timing (earlier and later runs). This cafiect two populations, whose runs overlap
considerably. Sometimes, bimodal run timing doagefect a simple two-population system, but rathe
groups of early and late spawners that overlaggging study of the bimodal sockeye run in the Bear
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Lake system found there was actually an overlapgmgp of several populations, and that harvests th
consistently hit the middle of these runs hardesevereating the appearance of bimodality.

Selection on timing can also affect other pattevitsin populations. Early migrants tend to be olded
larger than later ones. They tend to spawn eatidrmay use different parts of the stream, further
complicating the effects of fishing. For exampbeger Wood River females migrate earlier, thougy th
don’t necessarily spawn early. They also diffenabitat utilization, tending to spawn in the upparts
of the stream.

Fishing rate

Mi_grgtion Size and age
timing > at maturity

Figure 15. Interactions between size, timing, andvolutionary effects of fishing

Most salmon fisheries are selective with respetiniing, Quinn concluded, whether this is intendbar
not. Given interactions between size and timirig,imhportant to ask what the evolutionary effedts o
fisheries are on salmon, in terms of populatiorediity, how they use habitat, etc. Selective fighin
impacts on timing are widespread and pose chaltefigananagement. These effects may be at least as
important as selection on size and age (Figure 15).

Discussion
Q: Is there similar research on other fish in N&therica and how can we get hold of that?

* A:In eastern Canada, extensive work has been aioced and other species.
Q: Did you consider selectivity due to high-gradatgea?

* Quinn: We haven't looked at that. There will alsoftsh that were scarred and whose viability may
be compromised.

Q: Regarding differential productivity of individisaacross the run-timing spectrum, if larger fisignate
earlier, they may produce larger eggs and haverbaitvival of juveniles. Are there any data on
outcomes other than just the number of spawners?

* Quinn: If we are allowing more of the earlier fighd crowding the front end, this raises a whold hos
of issues. There is typically higher productivitysome subset of the run, but it's not consistent.
We've had a huge effect on density and shiftir@vér the run-timing spectrum.

Q: Are there practical recommendations for fisheanagers?

* Quinn: Managing a fishery is much more difficulathwhat we do. In Bristol Bay, 100,000 fish are
caught in a 12-hour opening. It's very challengiagd the best you can do is to be aware of it, and
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where possible to spread it out. Also bear in ntivad there are natural compensatory mechanisms.
Populations are healthy but we're still seeing ¢jesnand this is a warning for other areas where
populations are not as healthy.

Coordination of harvest, hatchery & habitat management for

recovery of Puget Sound chinook

Kit Rawson, Tulalip Tribes

Puget Sound chinook, which includes 22 populatiorist
watersheds, was listed as threatened under thare 8399
Rawson said. A recovery plan was adopted in 2007.

Historical run-size data for Skagit chinook shogteady 50-
year decline. Causes include offshore mixed stistiefies,
though tags show that 80% exploitation rates inl®®0s have
been reduced to very low levels. Hatcheries hase al
contributed to declines, he added. The assumptiainae

could produce salmon more efficiently than Mothatide led
to hatcheries in almost every watershed in Pugeh&aorhe
risks and benefits of hatcheries are now well deenited. Habitat is the third and key factor in teelohe
of Puget Sound salmon. Between 75% and 90% of rystaditat in Puget Sound has been lost (Fiugre
16). Increases in peak stream flows due to landzbaages is also tied to a decline in egg survival

To better understand what is happening in habystess, an Ecosystem Diagnosis and Treatment (EDT)
model was used. This model looks at a wide randmbitat indicators to produce a spawner recruieu
that compares current levels against recovery goalshistoric levels (Figure 17). This analysisvefo

that managing harvest alone is not sufficient fuiexe recovery. All three factors — harvest, hatiese

and habitat — must be managed to reach recoveygtsar

The harvest management approach for Puget Soundathis based on a “rebuilding exploitation rate.”
For hatcheries, a reform program reviewed everghway in the state to address risks. A 2005
Memorandum of Understanding for the Snohomish sysialled for conversion to indigenous brood
stock, mass marking and selective fisheries. IrStiillaguamish system, hatchery output supplements
low wild population.

With respect to habitat, the Puget Sound recoviany is mainly devoted to restoration, Rawson
explained. It includes detailed plans for 14 wdteds, funding for restoration projects linked teteyn
needs, and annual proposals, reviews and grantdawais proceeding but slowly. Habitat protection
remains a gap, however. There are many agencibs/aiited and overlapping authority, but they are no
working together. There is little public confideringhe process and continuing degradation is ocar
Recent land-use trends analysis compared saftiitos from 1991, 2001 and 2006, showing that
mature forests continue to decline and developiisestpanding.
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Figure 16. Loss of habitat in the Stilliguamish bais

As things currently stand, habitat remains a pmobleor hatcheries, there is some uncertainty and
disagreement as to the level of improvement madenaeded. Harvest management has improved,
though more can be done. Summarizing, Rawson ibé&tdvhile some improvement has been made,
much remains undone and improvement is neededitinreé areas. Habitat protection is still not
integrated into the recovery plan and this is @eetal piece. Why not launch a similar program for
habitat protection reform? The steady human pojpuarowth in Snohomish County can’t be ignored,
he added. As Suzuki said, all we can do is managgetves. We know what to do; we just need to figur

out how.
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Figure 17. Spawner-recruit curves for the North Fok of the Stillaguamish River, Washington, US
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Discussion
Q: How is the recovery exploitation rate set anid lieing met?

* Rawson: Variability in recruitment and other aspesftvariability are factored in developing
projections of production and risk analysis tothetrecovery exploitation rate such that escapement
exceeds reference points a certain amount of e #\ five-year review is being done and the
targets have not always been met. Some factofsegiend our control, such as northern fisheries.

Q: Expand on the surveys about public confidence.

» Rawson: This was a San Juan initiative in resptmsereview of the recovery plan that said habitat
protection was not being addressed adequately |®e@pe asked how that could be improved. They
did a case study in the San Juan Islands, andiiewezd landowners, etc.

Q: It is assumed in Puget Sound that habitat isrtbst significant of the three H’s, but are themest
series that allowed the partitioning of mortalitya freshwater vs. marine mortality to determinezho
much of the decline might be due to natural eventse marine environment? Also, how much effort is
there to evaluate effects of the different programserms of measurements that relate to resparidés
fish themselves?

» A: One issue with the ESA listing was the needioire separation of freshwater and marine issues.
There were independent estimates of marine surfrieal coded wire tags (CWTs). Monitoring and
evaluation is a huge part of it, but it's hard &t iy off the ground, so a new bottom-up effortl i
tested in three watersheds.

Panel: Obstacles and opportunities for
implementing wild salmon policies

Conservation principles of natural spawning of salmonids in

Hokkaido, Japan

Mitsuhiro Nagata, East Research Branch, Hokkaido Fish Hatchery

Wild salmon were protected in the Tanegawa RivénénEdo period,
~during the 1700s. Policies were changed in thel@@9s to support
hatchery production, Nagata said. This has beetesatul for chum
salmon, but not for masu salmon, which remainwatdbundance
levels. Now Marine Stewardship Council certificatiof Alaskan
salmon has challenged Hokkaido to pursue MSC atibn of its
own set net fishery in order to maintain a comptiedge in export
markets. Securing full certification will requirewklopment of a wild
salmon policy.

Currently, commercial and game fisheries are pitddhin all rivers
around Hokkaido to conserve wild salmon. Howewvestanable escapement goals and a management
plan need to be established. Other requiremeniisde@ccumulating a separate data set for wild @alm

Proposed objectives for the wild salmon policy inl# conserving wild salmon and biological diversity
of hatchery salmon and also restoring freshwatbitdia The concept of harmony between ecosystems
and co-existence of wild and hatchery salmon Iset@chieved via a zone management system to
spatially separate wild and hatchery salmon inhfreger. Weirs would be used on all systems to count
wild salmon or catch hatchery salmon, he added.
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There are currently three different types of riviarblokkaido: wild salmon rivers that have neved ha
hatchery fish; mixed rivers in which hatchery juibes are released and returning adults are captared
river, and rivers where hatchery juveniles areasdel but returning adults will be left to spawrunaty
(Figure 18). Under the MSC system, the latter ballconsidered wild systems if the returning adults
spawn naturally. Research so far has focused ditajivee assessment of spawning habitat conditions
streams around Hokkaido. Work will begin next yeamuantitative research and monitoring, Nagata
said, such as adult counting and biological datstimate tentative escapement goals for wild chum.

This concept of ecosystem-based sustainable caigenand management, based on co-existence
between wild and hatchery fish, will rely on thmamponents:

» Biological monitoring (evaluating ocean carryingaaity, size and age composition of populations
and genetic and reproductive characteristicsyéadly done for hatchery fish and will begin forawil
fish this year.

» Separation (zone management) of wild and hatctanyas in freshwater to protect genetic diversity
and endemism, and recreational and commercialrfeshe

* Rehabilitation of wild salmon populations and natuiparian ecosystems.
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Figure 18. Three river types in Hokkaido, Japan

In Kyushu, which has a salmon shrine, the locapjeebelieve chum is a kind of God or messenger of
God, Nagata noted. There is no custom to sepatkitemd hatchery salmon among the Japanese people.
So there is need to establish a new system foe thifgrts to conserve wild “samurai salmon” as

following from the principles of wild salmon consation in the Edo period.

Wild salmon conservation approaches in Russia

Alexander Kulikov, Regional Wildlife Fund, Khabarovsk

Kulikov's presentation described the developmerd sfstem of
protected areas for Pacific salmon conservatidthabarovsk, in
Russia’s Far East. A complicated network of pr&eéareas already
exists in this region (Figure 19). There are ddfdrcategories and
groups of protected areas. Some are managed byafatieictures;
others by the regional government. There is alspegial service for
protecting natural resources at the local govertieel.

The current system was developed over many yedtsthe oldest
protected area established in 1928. When the systeseveloped,
many changes were introduced via legislation. [etae of salmon has
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Figure 36. Juvenile counts (left), snorkeling sureys (center), spawning ground surveys (right)

Fifteen fish species live in or enter the rivespawn, with pink salmon as the most abundant. Masu
salmon also spawn in all three rivers, but no evigewas found of Sakhalin taimen spawning groumds o
juveniles. The number of pink spawners ranged 2@@ 000 to 391,000. Masu humbers ranged from
1,000 to 10,000 and they occupied about one-quafti spawning areas. Salmonid abundance in Aniva
Gulf rivers is high, with commercial catch averagoiose to 20 million individuals. Biological

differences were observed for pink salmon overcthese of the spawning migration period. Threats
include a growing sport fishery for masu salmorm&echenko said. In 2008, about 1,000 were caught in
the Kura River, compared to about 100-140 spawners.

Importance of wild & hatchery-reared salmon in commercial
pink & chum stocks in Sakhalin-Kuril region

Alexander Kaev, Sakhalin Research Institute of Fisheries and Oceanography

This region releases some 280 million pinks andrifllon chum from
33 hatcheries, Kaev said.

Chum harvests have been increasing but the reddtliptetween
releases and catch is ambiguous: the relationshipgative in some
areas and positive in others (Figure 37). Suchradidtions may be
related to plant efficiency, indirect economic irofsaand the occurrence
of wild chum salmon in 1970s catches. However cthan salmon
rearing program resulted in catch increases itettel0 years, due to
better fry survival. The proportion of hatcherycts in catch is about 90
percent. In recent years, that has increased ddbgiimproved state of
some wild chum populations.

For pinks, at first glance catches appear to haea lhigher where there were high numbers of hatcher
releases, in the southern part of eastern Sakladiriturup Island. But natural pink production lisoa
highest in these same areas. Since the 1980scaiokes increased in all areas. The relative iseréa
catches was lower in areas with increased hatchétyre. When the mean number of hatchery and wild
fry were compared to adult returns for these geioers, in all cases large returns coincided withhi
returns of wild fry. This comparison showed thatlaees or increases in catches depended in chamges
abundance for naturally-produced fish for all aneabe region, even in areas where hatchery fry
represented 40 percent of all fish. The declinregd in pink escapement to spawning grounds imtece
years is therefore alarming. From 2002 to 200&mmment declined from 3.9 to 2.6 million.

Summing up, Kaev said that in light of expecteddetation of salmon marine habitat, measures will
have to be developed to maintain the fishery. Thercsalmon fishery could be maintained based on
further development of hatchery rearing. Howew@support the pink salmon fishery, improving
spawning conditions are a very important factor.
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Figure 37. Dynamics of fry release (a) and subsequt catch (b) of chum salmon: 1) southwestern Saklkin,
2) eastern Sakhalin, and 3) Iturup Island

Discussion

Q: For lturup fisheries, in recent years commercimlm catch has increased. Is this due to increased
fishing effort or increased abundance?

» Kaev: For chum, we have a very clear situationsT$idue to hatchery improvements and more wild
fish. The pink situation is not as clear. Harvesst mcreased in all regions. We think this is beeau
abundance is up and also because the size ofrdigtdual has increased, but we don’'t know how
much is due to the influence of hatcheries.

Q: You've illustrated threats and a potential disafor the fishery in Sakhalin due to poaching &
why are pinks doing so well?

» Tabunkov: This is a very good question: Of courseaverything is bad. Pink abundance has been
growing to 2007 and it indicates this fish can stewinder huge fishing pressures. But there are a
large number of rivers where we can demonstrateties don’t reach the spawning grounds. The
picture about poaching is very typical. It happenisard-to-reach places. Pinks are doing very imell
the southern region, where measures are enforqatect them. The fishermen themselves protect
them. It must be stressed that fishery reforms nileere are far fewer inspectors now, so a lot more
work is needed to monitor and protect fish.

Q: You said that 90 percent of chum in southerrh8kk are from hatchery sources and only 10 percent
are wild. These data would suggest that the wijouadion has collapsed. How did you arrive at those
numbers?

» Kaev: These are the statistical data that we hae $outhern Sakhalin. Wild chum are only found
in a few rivers there.

Q: Over the last few days, we’ve heard about walldn®n policies being adopted around the Pacific Rim
that involve efforts to limit impacts of hatcherias wild stocks. Are such policies also necessary f
Russia and might they be implemented?
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» Tabunkov: We don'’t have legislation like that yet bdo think we need it. We would also like closer
cooperation with people elsewhere who work on saltagislation. Our fishermen would like to see
that, but our people are not in charge.

Q: What is being done to compare different moniigptiechniques?

» Semenchenko: There are several ways to describeybiem. We are developing new methods and
trying to look at the whole system. We don't justtis on salmon, but for example we research
hydrological parameters that actually reflect ttatus of salmon habitat.

Q: It's great to see in-river fisheries being rexeleped on the Skeena. The campaign to remove
traditional weirs in the early 1900s had more tandth allocating fish to emerging commercial fisiest
Is there also interest in marketing, given thatghee for pinks has been so low in recent yeassfidst
used for domestic consumption or is it marketedweltere?

e Taylor: Pink is not a primary component of catétgugh there is a small pink harvest in Moricetown.
It commands good prices. Smoked products are peatata roadside facility that is a popular tourist
attraction. But the ability to market is affectedibconsistent supply.

Q: It wasn't clear whether the in-river Skeena nggmaent regime was aspirational or fully in placanC
you also comment on challenges in getting provirasia federal governance lined up with traditional
approaches?

» Taylor: This was developed and has been evolvimgesi992. Local DFO (federal fisheries) staff has
been great but there are challenges. Higher-rarddiiigals see the mixed-stock ocean fishery as the
only thing with economic benefit. We are tryingwork with agencies to demonstrate that we can
achieve more economic benefits by catching figfifgrent places, while protecting biodiversity.

Q: What is the impact of MSC certification and whet the challenges? Is the Russian government
supportive?

» Tabunkov: The primary evaluation included a lisbafriers to achieving sustainable fishing. One of
the first problems is the impact of hatcheries athinistrative issues. Of course, we need a certain
number of measures to fulfill those demands, bigwive do that we can achieve sustainable
fisheries. It depends on how quickly the local fedkral government will respond to our proposals.
The work is very preliminary at this point, but administration is supportive.

Q: I want to compliment you on incorporating tréatiial knowledge into your plans for the Skeena. We
need to do more of this.

Q: What about quality of in-river fish and marketiy?

» Taylor: Certainly it's a different product and réas different markets as it moves upstream. Bet ro
guality also increases. There are challengeshieytdre surmountable. Every fish caught was sold to
market. It may not command the same price as afighe coast, but there is no boat or fuel cast, s
the returns to fishermen are equal, if not bettethe mixed-stock fishery, many of the boats come
from the south, so the money goes south with themeyeas these earnings stay in local communities.
But this is all for nothing if we don’t protect hitdt and we are now facing some major challenges
currently with new pipelines and other major prigec

» Loring: In addition to protecting habitat, it's alabout how to protect the culture and knowledge of
the people. When we do a traditional harvest])awad full participation by the whole community,
including children, who learn important lessonsuwhiaking care of these things.

» Taylor: It was very rewarding to see the effeciratividuals who got involved in the fishery, and
who had been on suicide watch just one winter presly.
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Afternoon plenary

Bringing the Future into Focus

Fran Ulmer & Greg Bock, plenary co-chairs

Salmon Strongholds and network principles

Introduction: Block noted that many see the ideprotecting core centers of abundance and diyeasit
different scales across the Pacific Rim as a fotiowia piece of a salmon conservation strategy. A
salmon stronghold is defined as a geographicalthaitmeets biological criteria of abundance and
diversity (run timing and life history), habitatality, and other biological attributes important to
sustaining viable wild Pacific salmon populationsoughout their range. It may refer to a watershed,
multiple watersheds or other defined spatial uwtiere populations are strong and diverse and vthere
habitat has high intrinsic potential to supportatipular species or suite of species.

A network of strongholds provides sufficient habdad sustains ecological processes necessary for
persistence of target species. Such a networkénsixe enough to maintain the variability necessar
stimulate needed evolutionary changes, to suppdelydispersed populations that are less likelgdo
affected by the same disturbance, and to suppetlatons large enough to be self-sustaining. In
tackling the challenge of how to balance social emrdmercial interests, Block further noted, the
importance of involving people who work and inteénaith all the different interests on the ground.

A potential process for establishing a network of salmon
strongholds

Gordon Reeves, US Forest Service, Pacific Northwest Research station

Basic concepts must be established in creatingveonie of salmon
strongholds, Reeves said. The network must be camepsive
enough to capture the biological features we waptrotect and
maintain, but also as efficient as possible in teofseeking to meet
the conservation goals in as economical an arpassble. Selected
sites must complement each other in order to mesad
conservations goals, instead of working at crospgses. Flexibility

™ - must be built in to allow choices among a numbesitas to reach

the conservation goals. Some parts of the netwsir&r{gholds)

would be deemed essential and irreplaceable iningeebnservation goals.

With many interests already working towards conseown, this concept can provide a valuable unifying
framework. The salmon conservation network is astibf all salmon basins, and the strongholds are a
subset of that network.

Marxan is a decision-support system for systenwtisservation planning that was designed to help
develop biodiversity reserves, and is used by ntamgervation organizations. It uses an iterative
decision-support process and looks at all possipl®ns to determine the most efficient solutiomis f
network design problems. Combined with data on salabundance from the Pacific Salmon
Conservation Assessment database, Marxan can l@lpize total network cost, while considering
suitability, spatial configuration and species atance and diversity.

Suitability will be influenced by the level of impia areas with higher impacts will entail highestso
than pristine areas, Reeves noted. A map reflecéilagive costs for watersheds around the Pacifit R
showed that western U.S. states and Japan hadgtieshproportion of high-cost watersheds, while
Russia and Alaska had the most low-cost watersheds.
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He illustrated the use of Marxan to identify irr@peable salmon strongholds needed to conservengxist
abundance and diversity in each eco-region. Usiagrtodel to identify the “cream of the cream” iclea
eco-region (80 percent conservation level) resuttazhly a few highly irreplaceable watersheds sagh
those in western Alaska and Kamchatka. After “lagkin” these watersheds into a potential network,
Marxan was iteratively run at the 50% goal levEhe highly irreplaceable areas at the 50% goal leve
were locked in, and re-run at the 30% goal levélse resulting network includes centers of high
abundance and diversity (80% goal) as well as bainefficient and representative selection of the
diversity of salmon across the Pacific Rim at th&5and 30% goal levels.

Summarizing, Reeves said Marxan is a potentialttmake in developing a salmon conservation network
Early requirements in such a process include ageaeon conservation goals — a way is needed to
develop a scientific and political consensus orgibes of this network. Other requirements include
improving a common databases and consideratiothef éactors such as environmental complexity,
climate change impacts and economic and socidigailaspects. A stronghold strategy must alsodse p
of a more comprehensive long-term strategy, hest

Salmon ecosystem vital signs

Jack Stanford, Flathead Lake Biological Station

= : If salmon strongholds are created, a system wilideded to
measure how they work, Stanford said. Salmon et@sgsmust
be quantified by routine monitoring, with rigorostsitistics and
adaptive models that demonstrate trends and albomparison to
patterns at unaltered reference sites. Vital sigciside sustained
returns of sufficient spawners, density and groeiftjuveniles,
habitat connectivity and productivity, hydrologgntperature
patterns, productive and biodiverse food webs, bajmonid
biodiversity, minimal water pollution and no cukkar stocks.

Stanford’s research uses remote imaging toolspileatide fine-scale information to develop a Pacific
Rim-wide Landsat database with measurable halalaes. River reaches with the highest habitat
complexity tend to have the highest salmon prodlitgfine noted. These metrics are related to on-the
ground proxies of salmon productivity obtained fribra SaRON suite of watershed sites being monitored
around the Pacific Rim.

A range of metrics permits ranking of rivers aroting Pacific Rim in terms of their physical comptex
The next step is conducting analysis of stock abooe to determine coherence with what the stoeks ar
doing, he explained. The database allows userslkaip rank maps based on various features orilio dr
down and look upstream and at sub-basins. Thidgeewa systematic and unbiased way to compare one
river to another. This analysis also shows thargvn the far north will provide good salmon habés
climate warms (Figure 38).

Questions include the ability to link fine- and cx@scale data, Stanford said. The percentage@biot
(cobble and water) scales best with the Landsat @zitowed by the number of nodes of separatiah an
confluence in floodplain reaches. These measunesaao give good coherence with SaRON data on
average density of salmonid juveniles. Howeveem\heavily influenced by glacial outwash have
biological signals that don't fit as well with tineost complex habitat.
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