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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,

26



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

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
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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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